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Fig. I—Letters of 
metal paint ap¬ 
plied to a bake- 
lite or hard rub¬ 
ber panel, in back 
of which is placed 
a grounded metal 
will glow 
touched 


plate, 

when 


Above the oval. 
Fig. 2 —A hair- 
thin wire, when 
connected to the 
machine will ex¬ 
hibit this remark¬ 
able halo. Left. 
Fig. 3—An elec¬ 
tric duel may 
prove more ex¬ 
citing than the 
real thing. 


Fun With a Violet Ray Machine 


The Old Fashioned High Frequency Machine Stored Away in Your Attic Will Provide 
' an Endless Source of Merriment Through These Spectacular Demonstrations 


M ANY people have a violet ray 
machine lying around. They do 
not realize that they can per¬ 
form a number of striking and very 
interesting experiments with it.. Several 
attractive demonstrations which can 
very well be used for impromptu parlor 
and lodge entertainments are here de¬ 
scribed. 

The average violet ray machine op¬ 
erates on what is known as the Oudin 
high frequency arrangement. The hook¬ 
up includes an interrupter comprising a 
magnet coil surrounding an iron wire 
core which periodically attracts a vibra¬ 
tor spring. The 110-volt alternating or di¬ 
rect current thus interrupted through a 
pair of silver or tungsten contacts on the 
interrupter spring and screw respectively 
also passes through the primary coil of 
the Oudin high frequency transformer. 
A high frequency current is set up in 
the Oudin primary, due to the action of 
the high voltage condenser. This high 
frequency current in the Oudin primary 
induces a current of much higher volt¬ 
age and similar frequency in the sec¬ 
ondary coil of the Oudin transformer. 


Fig.4—Two metal 



By Thomas Malloy 

The high voltage, high frequency cur- 
rent in the secondary winding manifests 
itself in a spark discharge. _ 

The average small size violet ray ma¬ 
chine yields a spark about. one inch 
long when a piece of wire is inserted in 
the socket in which the glass vacuum 
electrode is ordinarily placed. 

The production of letters of fire as 
illustrated in Fig. 1 is a very beautiful 



Fig. 5—The circuit is from the high voltage ter¬ 
minal to a nail in the subject's mouth. The high 
frequency current travels through his body 
and jumps to the lamp filament. Thence to 
the filament of the second lamp, to the hand 
of the individual holding it and to the ground 
through the wire. 


demonstration. This display is of un¬ 
usual interest as it was one of the early 
experiments conducted by Nikola Tesla 
nearly 40 years ago. The characters 
and "even complete sentences may be 
formed of wire, metal foil or gold or 
aluminum paint on the surface of a 
piece of bakelite or hard rubber about 
3/16 of an inch thick. A metal plate 
somewhat smaller than the panel is 
placed behind it and connected to a 
ground such as a water or steam pipe. 
A ground connection should be used be¬ 
cause a more powerful spark discharge 
is obtained. 

Hair-thin insulated wires when con¬ 
nected directly to the high voltage ter¬ 
minal will exhibit a most colorful glow. 
If you wish, you can shape the wire 
to interesting forms. Fig. 2 will give 
you an idea of the effects which can be 
achieved. 

If you are a fairly good showman, 
a great deal of fun can be evolved 
before an (Continued on page 164) 



nil result 
it a vacuum elec¬ 
trode is held in a 
water which 
nded metal 
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Fun with 


a Violet Ray Machine 

(Continued from page 139) 
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audience by inviting one of the crowd 
to fight a duel with you as shown in 
Fig. 3. If you wish, the high frequency 
current can be taken through your body. 
The spark will jump from the metal rod 
held in your hand to your opponent's 
foil. . With a more powerful apparatus 
than the small hand type, the effect is 
more startling both to the audience and 
the would-be duelist. 

You will be surprised, no doubt, by 
the results obtained even with the one- 
inch spark apparatus. The average 
person is surely not accustomed to 
having sparks play about his body and 
the writer has seen many otherwise 
phlegmatic men become frightened 
when introduced to electrical spark 
phenomena that threaten to get on such 
close relations as jumping to their skin 
or even to a sword held in their hands. 



Fig. 8—-An easily made hand rotator, to be 
used as explained in the text. 


A very pretty experiment is that il¬ 
lustrated in Fig. 4 which calls for the 
use of two wire circles. The smaller 
ring is placed either within the larger 
one or to one side of it. One ring is 
connected to the vibrator and the other 
is grounded. When so arranged a cone 
of sparks is produced between the two. 
Those having the use of one of the 
larger violet ray machines will obtain 
a more spectacular effect as the rings 
can be separated farther. 

Using either incandescent lamps, 
even those with broken filaments will 
do, or the glass vacuum electrodes sup¬ 
plied with violet ray apparatus, many 
beautiful and entertaining exhibitions 
may be successfully completed. With 
the smallest violet ray machines, one 
of the first experiments you can make 
is that illustrated in Figure 5. As can 
be seen, the showman holds the elec¬ 
trode of the high frequency machine 
close to a nail which protrudes from his 
mouth. In one hand he holds a lamp by 
the round end. A second person grasps 
another lamp similarly so that the metal 
bases of the two bulbs make contact. 
This individual also holds a wire which 
is connected to the ground. The high 
voltage discharge passing through the 
two bodies will cause the lamps, through 
which it also flows, to glow with a most 
weird, bluish-white light. 

Three ways in which to light an ordi¬ 
nary incandescant lamp are shown in 
Figure 7. The topmost lamp is illumi¬ 
nated by allowing the spark to jump 
from the charged wire electrode to the 


metal base of the bulb. The lamp in the 
center is held in the hand and the spark 
jumps to the metal base. A stronger 
illumination is obtained from the bot¬ 
tom bulb by holding the metal base 
firmly against the electrode. 

For a novel and brilliant experiment 
you can hold either a lamp or vacuum 
electrode in your hand and approach it 
to the surface of a glass of water (see 
Figure 6). The liquid may be colored 
by dyes or other means. A pretty effect 
is obtained when the glowing lamp or 
tube is immersed in the water. The 
ground connection may be made to the 
Water itself, but placing the glass on a 
grounded metal plate works very well 
indeed. 

Some unusual effects can be worked 
out by arranging one or more lamps or 
vacuum electrodes on a revolving disc. 
A fan motor which is probably gather¬ 
ing dust in your attic just now may be 
put to very useful service for this ex¬ 
periment. You will be agreeably sur¬ 
prised at the many varied patterns that 
will be produced by changing the fre¬ 
quency of the current in the Oudin coil. 
This is done by adjusting the vibrator 
screw. You can also vary the speed of 
the motor. For best results variable re¬ 
sistance should be connected in series 
with the motor. A hand rotator which 
you can very easily make yourself can 
be used as illustrated in Fig. 8. 

Most startling and impressive is the 
situation that you can produce by show¬ 
ing your friends that you have electric 
hands. Suppose that when persons at¬ 
tempted to shake hands with you, a 



Fig. 9—How to connect several lamps for 
high frequency experiments. 


spark jumped unexpectedly to their 
fingertips giving them a mild shock! 
You can stage this as a little surprise 
for some of your good friends. The 
high frequency apparatus can be placed 
in a closet or in another room if neces¬ 
sary so that no noise will be heard to 
arouse suspicion. Then by connecting 
the coil to a piece of wire netting or fly 
screen placed under the rug upon which 
you are to stand, you are about ready 
for this performance. 

A phoney “electric chair” always pro¬ 
vides a lot of excitement and plenty of 
fun. The apparatus can be used for 
platform lectures and also, “shush”! 
What a royal “goat” this will make for 
fraternity initiations. Having actually 
been stung by one of these “electric 
chairs,” the writer has sworn off join¬ 
ing any more benevolent organizations, 
unless he can personally inspect the 


initiation room. Even then he may be 
sadly fooled for the chief of the degree 
team may bring the violet ray appa¬ 
ratus along in his pocket. 

Surprising as it may seem the small¬ 
est violet ray machine will produce a 
world of fun for parties, bazaars and 
other entertainments if a wire from the 
apparatus is joined to a piece of wire 
screen placed under a thin cloth cover 
in the seat of a chair. You will get 
many a good laugh watching the expres¬ 
sions, indignant and otherwise, on the 
faces of those who accept the challenge 
to sit in the chair. Not many will re¬ 
main seated long, for the first spark 
usually is the stimulus for a wild yell 
and a meek admission that the device 
is too much for the daredevil. The 
larger high frequency coils, yielding a 
two to four inch spark will of course 
give much more spectacular and inter¬ 
esting results. A word of caution at 
this point—do not place your hand or 
any other part of your body in contact 
with grounded metal such as a radiator 
or sink and then extend your hand to¬ 
wards the charged wire of the high fre¬ 
quency apparatus. This usually gives 
an unpleasant shock. 

Illuminated letters-—quite large in size 
—which will serve nicely to introduce 
your act, may be made by connecting a 
number of vacuum electrodes or in¬ 
candescant lamps, preferably those of 
the straight tubular type in series* as 
diagrammed in Figure 9. Where it is 
necessary to make a connection to the 
free end of the lamp, a piece of tin or 
copper foil may be wrapped around the 
glass and bare wire fastened around it. 
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Discharger. 


Current. 


Reliability. 


ft L K. Knott Apparatus Company. 


with a frequency of approximately 400,000. The effect of this discharge on the 
Crookes tube can be readily imagined. 

St. Louis, July 17, 1896. 

L. E. Knott Apparatus Co., 

Boston, Mass. 

Gentlemen : /— Please advise me by return mail what price you can make us on a 
complete X ray outfit, exactly like the one you furnished Dr. Heber Robarts of this city. Also one 
reflector Crookes tube and fluoroscope, 8 x 10. The writer set up and has been operating this outfit 
for Dr. Robarts since its arrival, and is more than pleased with the results. 

Very truly yours, Western Electrical Supply Co. 

With the regular form of Tesla Coil, in which the discharge of the condensor 
depended upon the magnetic or air blast blow-out, it was found impossible to 
produce a uniform discharge. This difficulty has been entirely overcome by ou r 
patent mechanical discharge shown in the cut. With it the operator is able to 
regulate the potential of the discharge and to produce a uniform fluorescence in 
the tube. 

Washington & Lee University, 
Lexington, Virginia. 

The coil continues to work finely. Yours truly, 

S. T. Moreland. 

This entire instrument is contained in a handsome French polished oak case 
with nickel plated trimmings. The general form of it is shown in the accompany¬ 
ing cut. 



L. E. KNOTT APPARATUS COMPANY’S, SPECIAL, DIRECT CURRENT, HIGH 
FREQUENCY COIL, NO. 8oi. 

We are now making the instrument in two designs, one to be operated from 
the direct, and the other the alternating incandescent system. The first can be 
operated on any voltage from 50 to 110; the second on either a 52 or 104 volt circuit. 

As the time and unavoidable annoyance in using the older instruments has 
been a great barrier to their introduction for practical work, we have endeavored 
to reduce the labor of manipulation to the last possible degree. In accomplish 
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AMKHK'AN lllfill KltKQUKNO THEKAI'WTICW 

diverting tin* condenser discharge from the Tcnhi Circuit 
heavy spiral solenoid called the “ Thermo-Faradic Coil,” 
will produce as high as J{,(M)() milliamperes of current. 

In the ensuing chapter the writer will describe his 
High-frequency Coils, which conform to the list of require 
enumerated in the preceeding pages. 
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Transformer thus assembled, p . My and secondary 
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terminals being broug th: = Ual High-frequency Cur- 

insulating bushing. “J ondary t0 a pair of insulated 

vent is led from the _ ■ third terminal called 

terminals surmounted by brass is fe cd 0 n an in¬ 

sulated pillar midway between 
the two active terminals, am 
consists of a/brass disk co¬ 
operating with a similar disk 
on the end of a sliding 1( >< m 
. w - the left-hand terminal; a.sec- 
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small brass bah, to feta operation, 

hand side of the dum y ■ tact w ith the “ dummy. 

and the right-hand roc forme d between the brass 
a brilliant purple W uie 0 f three or four 

disks, when the latter are formod „„ ,1 

inches; ifthe disks be between the two brass Uh, 

IS"will occur in the form d: a g* 

. 

considered in detail in a latu 1 doscly resembles the 

Thc “Hercules,” shown m Fig -6, dmy . 

“Ajax” in so far as ^“ stclM , „ f a h, 

except that a in big. 77, consists of a brass 
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Plate 3.—Positive Phase of Electric Energy. Action upon the film of a single positive 
spray discharge from a high potential coil. This fern-like picture of a power in scientific 
medicine which the profession is only just awakening to study, but which it has happily be¬ 
come a badge of ignorance to deprecate, is reduced from a magnificent photograph 18 by 22 
inches in size. It therefore does faint justice to the beautiful original. It is one of a remark¬ 
able series of fifty photographs of different electrical discharges, all 18 by 22 inches, made by 
Mr. Kinraide, of Boston, in experiments with the Kinraide coil. Having seen them all, the 
author has the greatest regret that it is impossible to present them here m unreduced impres¬ 
siveness. Without question they furnish the most striking, unique, and magnificent record 
of electrical discharges ever made. They would have astonished Faraday beyond words. 
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the dosage of the tube. The operator is seen holding watch to time a five-second exposure with this coil. 
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r DIAGNOSIS 

tube-?=tand has two clamp arms, 
e € Tesla screen.’ An ordinary 
at* r slightly acidulated with 

• carbons capable of vertical 
ry regulator for the circuit 

itted with one copper and one 
same solution, governs the cur- 
lf above large holes are bored 
: r riiiur a safe method of hold- 
i rimary piano-stool, the seat 
.cd a pb tographer’s head-rest, 
llptKSti- into comfortable and 
mm Herein. The tubes used 
A- - ’ ject for considera- 

vfcitit skiagraph is to be 

Mgr*! her s glass-plates, cellu- 
fwn among photographer’s 

H for dental purposes , 

mtpeciaUy prepared emulsion 
fhe X-ray. While glass- 
irees, the flexibility of the cel- 
re of the mouth, c 
in the ghn is cut with more 
l wo* found with the celluloid, 
im: : j * inj the finished 

ject * 0*1 that numerous * prints ’ 
■nsparent skiagraph, 
nes the pro*' upon the 

whi sitive ’ prints are 

• r- btains; the X-ray film 
nefr m are negatives. If for 

they may be obtained by 
ID’ in contact with a plate , 
Ofuire 1 length of time to pro- 
MUoped, fixed, etc., and, when 
are positives. In Fig. 2 we 
ed from a positive skiagraph 
In" made in the manner de- 

t be protected from both ordi- 
o&xxrr in the mouth, for which 
material which must of itself 
messing these other requisites, 
a le black paper (in which 
h its edges pasted down. If 
iso-*, for instance) this may be 
•r gutta-percha tissue, all of 



(C) Jeff Behary 2019 


10 


Plate 138.— Plate 1 of Dental Series, showing corner of the author’s Laboratory in which his X-ray work is done. 
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THE KINRAIDE HIGH FREQUENCY COIL 
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it is not only a powerful X-ray generator, but also 
a high frequency machine as well. The combined 
Coil and Ultra Violet apparatus is the most compact, 
strongest and most powerful yet invented. 
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Yum. cam Ao it 


Name. 


Street. 


sw ™^* , “x v COUPON. 

mmm. 

I.MPBELL 
X-RAY and 
HIGH FREQUENCY 

COIL Seven different characters ' s > 
* ,©f iciiirire<nt. For almost every 
known form of electrical treatment. 


ORTABLE 

OWERFUL 

RACTICAL 


Sign, tear off and mail 
above coupon. We will send 
you our unusual proposition, 
showing you how one of our 
outfits can be procured by 
you with practically no in¬ 
vestment on your part. 


IG CO., MAIN OFFICES 

OFFICE* NEW YORK: 110E. 23rd Si. 


I *-* * m ! 

PHILADELPHIA: 321 Mint Arcade 


Sign and Mail NOW 
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HpHE management of this institution was the 
^ first to organize and set in operation a thor¬ 
oughly complete system of physiologic therapeu¬ 
tics. Water-cures had existed before -— electric 
institutes, mineral springs, and similar establish¬ 
ments— but the Battle Creek institution was 
the first to organize a system and method em¬ 
bodying all physiologic agencies. 

Accommodations for eight hundred guests; 
one hundred and seventy-five rooms with private 
baths; six hydraulic elevators; electric lights and 
private telephone in each room. 

Spacious parlors and foyers on every floor. 
Roof-garden, dining-room and kitchen at the top. 
Spacious indoor gymnasium, outdoor gymnasium, 
large indoor and outdoor swimming pools, a corps 
of experienced trainers, country walks and rides 
daily. Tent colony in summer. 

Staff of thirty doctors; two hundred and fifty 
nurses and attendants. 

Forty years’ experience in this institution has 
demonstrated that the great majority of chronic 
invalids, of all classes, including many considered 
incurable, may be trained up to a state of healthy 
vigor by a systematic regimen based upon scientific 
principles, combined with a thorough application 
of the resources of hydrotherapy, phototherapy, 
thermotherapy, massage, Swedish movements, 
Swedish gymnastics, electrotherapy and the open 
air treatment, guided by the exact findings of 
bacteriological, chemical, microscopical and other 
accurate methods of examination and pathologic 
research. 

Excellent results are obtained in the various 
gynecological diseases, chronic indigestion, con¬ 
stipation, enteroptosis, pernicious and other forms 
of anemia, obesity, neurasthenia, hysteria, and 
chronic malarial infection. Good results are also 
often obtained in cases of locomotor ataxia, para¬ 
lysis agitans, chronic nephritis, chronic myelitis, 
multiple neuritis and other nervous affections, 
exophthalmic goitre, cardiac dropsy, infectious 
jaundice, gout and chronic rheumatism. 

Special ward for surgical cases with perfect 
appointments and special departments for dis¬ 
eases of the eye, ear, nose and throat in charge 
of experienced specialists. 

We would be pleased to mail you our booklet 
which tells the story in pictures and brief inter¬ 
esting description of the Battle Creek Sanitarium 
and its methods. 


WINTER RRE.AT \QM 


ADDRESS 

THE SANITARIUM, 

65, BATTLE CREEK, MICH. 
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Pmc. 30. Po/iOBHafl nacTb B3pbiBaTe/ifl 
Fig. 30 Head part of fuse 

a - o6mi/m Bi/ifl a - Common view 
6 - Bi/ifl b pa3pe3e b - Sectional view 

1 - nbe303JieivieHT 1 - Piezo Element 2 - Kopnyc 2 - Housing 
3 - npefloxpaHi/iTe/ibHbiM KO/inaMOK 3 - Protective Cap 
4 - geKa 4 - Linchpin 5 - M30Jiniop 5 - Insulator 
6 - MeM6paHa 6 - Membrane 7 - TecbMa 7 - Braid 
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Pi/ic. 30. Po/ioBHafl nacTb B3pbiBaTe/ifl 
Fig. 30 Head part of fuse 

a - o6immm BMfl a - Common view 
6 - Bi/ifl b pa3pe3e b - Sectional view 

1 - nbe303/ieivieHT 1 - Piezo Element 2 - Kopnyc 2 - Housing 
3 - npefloxpaHi/iTe/ibHbM KO/inanoK 3 - Protective Cap 
4 - MeKa 4 - Linchpin 5 - i/i3o;iflTop 5 - Insulator 
6 - Meivi6paHa 6 - Membrane 7 - TecbMa 7 - Braid 
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Pkc. 31 . Roman *iaeTb B 3 pbiBaiejiH: 

a — oGuuiii bha; 6 — bha b paspe3e; e — ynpomeHHaa 
cxeMa 3jjeKTpoLj.enn b cjiyacedHOM o6pameHHH; 1 — abh^ 
2Kok; 2 — 3/ieKTpOAeTonaTOp; 3 — KancfOJib-AeTQHaTOp; 
4 — A^TOHaTop; 5 — Kopnyc 
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Phc. 30 . To^oBHaH nacTb B3pbiBaxejiH:! 

a — o6iuhA bh^; 6 — bh£ b pa 3 pe 3 e; 1 — 
nbe303JieMeHT; 2 — Kopnyc; 3 — npeAoxpa- 
HHTeJibHbift KOJinaqoK; 4 — nena; 5 — H30- 
jihtop; 6 — MeMdpaHa; 7 — TecbMa 
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Phc. 31 . Jarman *iacTb B 3 pbiBaTejia: 

a —- o6mnft bha; *> — bha b paspe3e; e — ynpomeHHan 
cxeMa 2AeKTpoLj.enn b cAyaceCHOM o6pameHHH; 1 — abh^ 
3Kok ; 2 — 3/ieKTpOAeTOHaxop; 3 — KancioAb-AeTOHaTOp; 

4 — AeToaaTop; 5 — Kopnyc 
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HaciTb riepBafl 


rjiasa IV. Pa6oTa qacTeft H MexaHH3M0B rpaHaioweTa 


Paoora qaciew h MexaHH3MOB BbiCTpejia 
k rpaHaTOMeiy 

33. llocjie yAapa 6oHKa no KancioAio-BocnAaMe- 
HHTejiio rpaHaTbi B3pbiBaeTCH KanciojibHbiH cocias 
h BocnjiaMeHHeTCH CHanajia nopox, HaxoAfliUHHCH 
b paAnajibHOM h oceBOM KaHajiax AHa peaKTHBHoro v 
ABHraieAn, a 3aTeM nopoxoBOH 3apnA- 06pa3osaB- 
mnecH npn cropaHnn nopoxoBoro 3apnAa ra3bi pa..3- 
pbiBaiOT KapTOHHyKD rHAb3y, npoTajiKHBatoT nepe3 
conjio CTBOJia neHonAacTOBbin nbiHc, BoenjiaMeHHiOT 
Tpaccep n Bbi6pacbiBaK)T rpaHaiy H3 KaHajia ctbo- 
Jia rpaHaTOMeTa. KpoMe Toro, nopoxoBbie ra3bi, 
npoxoAH nepe3 Typ6nHKy, npnAaiOT rpaHaie Bpa- 
meHne. 

nocjie BbiAeia rpaHarbi H3 KaHaAa CTBOJia rpa-. 
HaTOMda noA AeHCTBneM ueHTpo6e>KHbix cn a h Ha- 
fieraioinero noioxa B03Ayxa pacxpbiBaiOTCH nepbH 
CTa6njm3aTopa, KOTopbie npnAaiOT rpanaie ycTOH^ 
HHBOCTb Ha nOACTe. i 

npn BbiCTpejie b nnpo3aMeAAHTeAe nponcxoAHT 
HaKOA KanciOAH Ha }kbao h HanHnaeTCH ropeHHe 
3aMeAAHTeAbHoro cocTasa. B KOHue ropennH 3 a- 
MeAAiiTeAbHoro cociaBa BOcnAaMeHHeTcn nopoxo- 
boh sapHA peaKTHBHoro ABHraTeAH. ra3bi, o6pa3o- 
BaBumecH npn ropeHHH nopoxoBoro 3apnAa peaK¬ 
THBHoro ABHraTeAH, BbiTaAKHBaiOT repMeTH3aTopbi, 
h HanHiiaeTCH HCTeqeHHe nopoxoBbix ra30B nepe3 
conAOBbie oTBepcTHH. B pe3yAbTaTe aroro bo3hh- : 
kaeT peaKTHBHan chas, y b e ahhhb a kdhi, a h cxopocTb 
noAeTa rpanaTbi. 

Ilpn BbicrpeAe HanHHaeTCH h Ha paccTOHHHH 
2,5—18 m ot Ay-abHoro cpe3a ctboas 3aKaHHHBaeT- 
CH B3BeAeHHe B3pbIBaTeAH, npn KOTOpOM AB'H^KOK 
nepeMemaeTCH b SoeBoe noAO)KeHHe h nponcxoAHT 
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THOMAS BURTON KINK.VIDE, OK BOSTON. MASSACHUSETTS. 


METHOD Of AND APPARATUS FOR CONVERTING X-RAYS INTO LIGHT FOR PHOTOGRAPHIC PURPOSES. 


SPECIFICATION forming put of Letter* P»Unt No. 805,81 JJ, dated December SI, 1807. 
AffllotiMfUJ JuurrIMMT. B.rUl He. tlt.JOB. X. .M.U 


To all wham, U may concern: 

Be It known Hull I,THOMAS BURTON Klf.- 
kaide, of Boston, county of Suffolk, StAto of 
Massachusetts, have invented jin Improve- 
5 mont in Apparatus for and Method of Con¬ 
verting X-ltays into Light for Photographic 
Purposes, of which the following description, 
in connection with the accompanying draw¬ 
ings, Is a specification, like tetters on the 
to drawings representing like parts. 

In the practical application of the so-called 
“Roentgen ”or “X”rays to photography,espe¬ 
cially In connection with surgical and patho¬ 
logical investigation, it is desirable and in- 
15 deed essential that the photograph should be 
taken without extreme delay. In many in¬ 
stances the service of the cathode-ray is de- 
si rod to locate a malformation or a foreign 
substance tinder circumstances when the life 
to of tho patient would be seriously jeopardised 
by fatigue, so that it Is of the Aral impor¬ 
tance Hint tho results of tho in vestigatloa shall 
be secured in the very shortest time possible. 
As at present devised, however, all X-ray ap- 
*5 parntus requires considerable time of expo¬ 
sure, as well as various requirements as to 
favorablo conditions, Ac., so that not only 
is the practical use of this remarkable phys¬ 
ical agent hampered, but it is restricted by 
jo the force of circumstances to those eases in 
which delay makes little difference. 

It is the object of my invention to enable 
the operator to secure a superior photograph 
or skiagraph of the part desired in a much 
35 shorter time than has heretofore been possi¬ 
ble. 

Tho process at present cm ployed makes use 
of a phosphorescent and fluorescent screen 
made of various materials which it U mince- 
40 ossary to enumerate here, this screen being 
placed between the source of the rays anil the 
photographic plate or medium for receiving 
tho impression. The result is that the re¬ 
sulting picture U extremely unsatisfactory, 
45 due to tlie unevenness of the screen, it being 
impossible to make a screen with absolute 
evenness of thickness and density. The rays 
in passing through tho thick portion produce 
very different offocts on tho sensitised paper 
50 from IhaL produced in passing through the 
thin portion, and tho photograph has there¬ 
fore a mottled and confused npjH-a ranee. In¬ 


asmuch as the practical vulneof these X-ray 
photographs depends upon the accuracy with 
which different densities of physical struc- 55 
tare can be estimated therefrom, It Is of the 
utmost Importance that U10 tones or shades 
of the photograph should vary precisely as 
the densities of the different purm of the me¬ 
dium being photographed and through which 60 
the X-rays pass in making the photograph, 
and that the latter should not be distorted 
by reason of the uneven and necessarily me¬ 
chanically imperfect screen. My invention 
meets this requirement perfectly. By my 65 
invention, moreover, the detail of definition 
in tho resulting photograph Is remarkably 
accurate and delicate, approaching in this re¬ 
spect ordinary photographs. 

According to my invention the photograph 70 
is made by rays passing through the medium 
being photographed and making iu Imprea- 
sion directly on the sensitized plate or paper, 
the ray's, however, being clarified or rein¬ 
forced by means of a fluorescing 0011 verier 75 
placed beyond tho sensitized plate. Noscreen 
is used—that Is to say, the raysare not passed 
through any fluorescent medium or screen 
interposed between the sensitized plate and 
tho source of the rays—tint upon passing 80 
through tho objoct being photographed the 
rays are directed immediately upon the sen¬ 
sitized plate and tboir effect is augmented or 
reinforced, ao to speak, by means of a fluores¬ 
cent medium placed back of U10 plate. 85 

My invention will be more fully appre¬ 
hended in the course of the following de¬ 
tailed description thereof, reference being 
had to the accumpauyiug drawings, illustra¬ 
tive of my improved method and tho means 90 
for carrying it out. 

In tho drawings, Figure 1 is a top plan view 
of the apparatus for converting the X-raya, 
showing the saino in process of photograph¬ 
ing a hand placed thereon. Fig. 2 is a hot- 95 
torn plan view of the cover removed. Fig. 8 
is a top plan view of the converting appara¬ 
tus with the cover removed, showing a ploeo 
of sensitized paper in position thereon to re- 
ceivo tho photograph. Fig. 4 is an enlarged 100 
vortical cross-section taken on tho dotted 
line, Fig. 3. Fig. 5 is an enlarged detail iu 
croes eootion of tho mirror-liko ray convert¬ 
ing plaque or surface. Fig. 0 is a similar on- 


% 


500,812 


505,812 


larged detail of n modification. Pig. 7 rep¬ 
resents, on a reduced scale, a photograph 
which for convenience of illustration indi¬ 
cates in threo sections—viz., the lower part, 
5 right-hand upper part, and loft-hand upper 
part, respectively—the nppcaranco of » pho¬ 
tograph by the old method, by my improved 
• method, and by my Improved method when 
the photograph is held between the observer 
10 and the light. 

The apparatus by mcnns.of which I carry 
out iny invention Is extremely simple, and 
forcouven ieneoof description is herein shown 
aa comprising a base or body portion A, liav- 
15 ing reduced insetedges A'and a centra! raised 
portion A*, and a cover B, comprising a rim 
or flange B .adapted to fit snugly down against 
the inset edges A', and a preferably flexible 
rest or closure B 1 . 

30 The rest or closure IS* may be pasteboard, 
ebonite, or any other thin and prcfornbly 
flexiblo substance, and tho entire cover, as 
well as tho surfaces of tho inset edges, will 
be stained or painted a dead black to effec¬ 
ts tnally prevent all entrance of external light 
to tho sensitized paper. 

Oa tho raised portion A’of the base I spread 
n convorting-surface C, secured thereon by 
any convenient means, as by a narrow rraino 
30 c, by tacks, or any other suitable means. As 
shown In Figs. 8, 4, and 5, this converting- 
surface comprises a front c' of translucent 
material—such, for Instance, as celluloid— 
this material being extremely serviceable on 
35 account of its translucent quality, durability, 
lightness, and strength, and on tho under 
side thereof is deposited n coating c* of some 
fluorescent salt, preferably calcium tung¬ 
state, put on in a paste or embodied in a gela- 
40 tin or other vehicle, made as hereinafter de¬ 
scribed. 

<Jf course gelatin or any othor translucent 
vehicle pervious to tho rays may bo used in¬ 
stead of tho celluloid. Inasmuch as its object 
45 la to support and protect the exceedingly ex¬ 
pensive and easily-destroyed calcium tung¬ 
state which 1 prefer to use as the fluores¬ 
cent medium. I have found it desirable in 
certain instance* to use the calcium tung- 
50 state or other chemical constituent without 
any separate front c', and 1 have shown this 
structure in Fig. 0, in which c* denotes a gela¬ 
tin vehicle In which the chemical is thor¬ 
oughly mixed, and is then rolled out into a 
55 thin even sheet and allowed to harden, and 
is subsequently ooated on its upper surface 
with a coating r* of white varnish, collodion, 
or other protector, providing a translucent, 
surface for the fluorescent coating or com no- 
60 si I ion. 

A converting surface such aa I Have last 
mentioned may be readily made of gelatin, 
placed on a gloss surface polished with French 
chalk, allowed to harden, and then stripped 
65 off, a* is commonly done in certain well known 
processes in photography. 

I am aware that it has been proposed in 


ordinary photography to prevido the usual 
sensitive-plate with a fluorescent layer be¬ 
tween the glass and the emulsion for the put'- 70 
po»o of preventing halation andsolarizntlon, 
and I disclaim the same, my invention having 
nothing to do with “photography,” as tlie 
torm is popularly understood, but, on the con¬ 
trary, having to do with tho X-rays prodne- 75 
ing photographs, or, more properly, radio¬ 
graphs, by transmitted light or rays depend¬ 
ing upon tho atomic weight of the object 
through which the rays pass. Moreover, by 
the so-called “flourencent” material used in So 
tho emulsion on tho glass plsto mentioned In 
the last paragraph was meant material flu¬ 
orescent in the sunlight, whereas tho X-ray 
fluorcsccnco with which my invention has to 
do is not responsive to light—f. e,, to sun- 85 
light—the word “ fluorescence" being, in fact, 
incorrect ornt least misleading for this reason, 
inasmuch as it lmd already been appropri¬ 
ated by physicists before the Roentgen dis¬ 
coveries to mean something else—namely, a 90 
certain responsiveness to light. The material 
proposed to bo used in the emulsion was 
quinine, tho objoct being to do away with the 
actinic effect or certain rays of the spec! rum, 
whereas in myinvonlionquinino would boon- 95 
tirely useless, with no effect whatever, the in¬ 
vention having nothing to do with tho spec¬ 
trum or with light rays and tho objoct being 
to increase or rather occasion actinic effect. 

While I have described above tho preferred ic* 
details of tho mechanical embodiment of my 
invention, yet I do not intend In any way to 
limit myself Uiereto, inasmuch as my inven- 
Uun may be carried out in a wide range of 
mechanisms. It is obvious that the form of 105 
almost any of the usual plate-holders and 
roll-holders commonly used iu photography 
is adapted by very slight changes to the pur¬ 
poses of my invention. 

The particular frame or means of support- 1 ic 
ing and utilizing my improved converter or 
converting-surface is a subordinate part of 
my invention, and therefore I do not restrict 
myself in any respect thereto. 

Dio novel method by which I proceed to try 
tako the i reproved photograph or catliodo pic¬ 
ture and in which I use iny improved appa¬ 
ratus, above described, Is as follows: The 
Crookes tubo or other source of the X-rays is 
set up in front of the port uraubslauco which t>o 
it is desired to photograph, and for purposes 
of illustration wo will suppose that tills Is n 
human hand, nnd tbeapparatus, containing a 
shoot of sensitized paper P, having its sensi¬ 
tized surface turned ngninst tho converter C, 1 *5 
as shown in Fig. 3, is placed against the hand, 
preferably with sufficient pressure to spring 
the flexible closure or rest B* in immediate 
contact with the paper. Thorayspass through 
the hand and act upon the sensitized paper, ijo 
which may bo superior bromid paper or other 
extreme).' sensitive pai»cr or plate, acting 
thereupon In the usual manner, so that if mv 
apparatus Were not used the appearance of 


the photograph would be as is Indicated in 
tho lower part or wrist portion of the photo¬ 
graph represented in Fig. 7. However, the 
converterCreceivcs those rays which reach it 
$ nud sets up an iatermolecular action or agi¬ 
tation, which may bo said to convert these 
rays into light-giving rays, and these iu turn 
affect or reaffoot the brouiid surface, or per¬ 
haps this may bo stated in more accurate terms 
to by simply saying that it reinforces the X-rays 
nnd thereby produces an intensified effect, 
—h as is indicated in the upper portion of 


such a 
Fig. 7. 
For th 


)r the purposes of this patent it is unnec- 
15 essary to enter into a discussion of whether 
this action is chemical or physical. The ef¬ 
fect is that the same length of exposure which 
is given to produce the Indefinite and obscure 
lower half of Fig. 7 produces by my method 
so and apparatus the superior and definitely- 
detailed upper portion ofsuid figure. In other 
words, tbo detail of definition is heightened 
aud effects of the lights nnd shades are 
strongly reinforced or perhaps exaggerated, 
*5 a further result being also that whereas in 
the ordinary cathode picture Irregularities in 
thickness and contour of the bones are not 
brought out, this bc-lng clearly shown in the 
lower half of Fig. 7, by my process tho pho- 
30 togmph clearly represents all tho details, 
not only of profilo shape, but of differences 
In thickness or general slutpe, and also a 
other remarkable result is that the picture 
photograph which when viewed by reflected 
35 light appears as shown in tho upper right- 
hand part of Fig. 7, iu which thn flesh of the 
hand is scarcely discernible in the slightest 
degree, yet when viewed by holding the pho¬ 
tograph between the observer and tho light 
40 tlio details of tho flesh are clearly discerni¬ 
ble, as Is shown in the illustration of the fore¬ 
finger and thumb, Fig. 7. 

Not only Is the force or offset of the X-raya 
on the photographic film or sensitive sub- 
45 stance increased or reinforced by my method, 
as above explained, but, what la perhaps of 
still more importance, the photograph repre¬ 
sents with absolute accuracy the variations 
of homogeneity of the tissue or substance be- 
50 Ing photographed and whose internal com¬ 
position nnd arrangement it is desired to 
study. Ttils is of extreme value in studying 
pathologic modification*. Furthermore, in 
order to get as good results as have hereto 
55 fore boon attained—that is to say, such re¬ 
sults as are indicated Iu the lower part of Fig. 

7—it is not necessary by ray method to givo 
nearly the length of exposure which is at pres¬ 
ent required, thereby onabling the physicist 
60 or surgeon to utilize this remarkable agent 
in extremely critical eases where otherwise 
its use would have been unwarranted. 

My method os above outlined directs the 
X-rays against no absolutely even nnd uni- 
65 form mu rfnee of the eonvortant or fluorescent 
mnterial, tho rays presumably penetrating 
this snInstance ton uniform extent, nnd there¬ 


by obviates all the disastrous and unscientific 
results of the old processes, which required 
Hie X-rays to iusns through a screen of doom- 70 
sarily unequal density and irregular surface 
at one aide ur the other. 

By tho term “fluorosccntsurface” or “con¬ 
verter," as herein used and employed In the 
claims,Idonotrestrictmyinventlontoatoch- 75 
uically so-called “ fluorescent sail "os consti¬ 
tuting tho active ingredient, nortoanyaotunl 
conversion or transformation of tho* X-ray, 
Inasmuch as I Intend to include any chemical, 
crystal, or other substance which producer 80 
the effects at present popularly denominated 
iu this connection as “fluorescence” by the 

& nrnals and paper* of tho day, and it will 
understood also that I use the term “X- 
ray" in Its popular sense, to denote the in- 85 
ductivo waves, or it mny bo violet or ultra¬ 
violet waves or longitudinal vibrations,which 
are variously termed “cathode raya,' , “anodo 
rays,” Ac., by In vestigators, and which Is pre¬ 
sumably a condition of olecti-io force, ether, 90 
or other manifestation of light. 

Having fully described my invention, what 
I claim, and desire to sccnre by Letters Pat¬ 
ent, is— 

1. Tbo horein-dcecribcd method of taking 95 
an X-ray radiograph, which consists of inter¬ 
posing tho objoct to bo copied and a photo¬ 
graphic piatcorsubstance between the source 
of theX-rays andnsurfaceoroonvorter which 
t ransforma the invisible X-ray* intolighLsnb- 100 
stantlally as described. 

2. Tho hcrcin-deecribcd method of taking 
an X-ray radiograph, which consists of plac¬ 
ing a sheet of photographic substance upon 
an X-ray-convertingsurfaco,and interposing 105 
between said photographic substance and the 
source of the X-rays tho object to be radio¬ 
graphed, substantially as described. 

3. An X-ray apparatus comprising a base, 
and a piano surface thereon translucent toX- tto 
rays, said surface having a coaling or com¬ 
position of material capable of transforming 
the invisible X-rays into visible actinic light, 
subsun Hally as described. 

4. An X-ray apparatus comprising a base, 115 
a translucent surface thereon, said surface 
havings coating thereon of material capable 
of transforming tho invisible X-rays into risi¬ 
ble actinic light, and a removable cover there¬ 
for, MibstauUaUy as described. iso 

5. An X-ray apparatos comprising a base, 
a translucent Mirfono thereon, said surface 
having a coating thereon of mntcrinl capable 
of transforming the invisible X-rays Into 
actinic light, and a cover therefor, said cover uj 
having a flexible rest, substantially as de¬ 
scribed. 

6. A fluorescent surface for use in X-ray 
work comprising a layer of non-aensilivo ma¬ 
terial translucent to the X-ray, and a layer 130 
containing a substance united therewith ca¬ 
pable Of transforming the invisible X-rays 
into visible aetiule tight, substantially os de¬ 
scribed. 
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7. A fluorescent surface for X * ray work 
comprising a shoot of celluloid, and a back¬ 
ing united thereto containing material capa¬ 
ble of transforming the Invisible X-rays Into 

5 actinic light, substantially os described. 

8. A fluorescent surface for X-ray work, 
comprising a sheet of celluloid, and a compo¬ 
sition of gelatin and a substance milled there¬ 
with capable of transforming the invisible X 

to rays into actinic light, substantially as de¬ 
scribed. 

0. In X-ray apparatus, a surface, compris¬ 


ing a gelatin vehicle and a substance carried 
thereby capable of transforming the invisible 
X-rays into visible actinic light, substantially ■ i j 
as described. 

In testimony whereof 1 have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

THOMAS BUIITON KINRAIDE. 

Witnesses: 

Jons c. Edwards, 

Gko. II. Maxwell. 


T. B. KINRAIDE. 

ELECTRIC BREAK FOR INDUCTION COILS. 

<A|elloHtM IM VAl 3*. ItrT.'i 

IS* : 





Hlftcrnccuij}. 

b'f y - 



United States Patent Office- 


THOMAS B. KINKAIDK, OF BOSTON, MASSACHUSETTS. 


ELECTRIC BREAK FOR INDUCTION-COILS. 


SPTDCmCATIOS forming part of Loiter* Patent No. 007,170, dated July 18,1803. 

ApHiatb.Carehru 17 W.m 7 . Serial X. 114,111. ObaOiU 

To all xchom U may concern.- tension of the spiing-vlbrator Is increased to 

Ho it known ilint I, Thomas Ji. Kinr.ude, vary tlio oloetricai resistance of the break tlio 
of Boston, county of Suffolk. State of llias- sparking of the instrument is increased, the 
chusetta, havo invented an Improvement in current being also otherwise rendered im>gii- 55 
S Electric Breaks for Induction-Coils, of which lar and uncertain, and I have discovered that 
the following description, in connection with this is due to the fact that iu the adjustment 
UtSfteoompiUiyingdrawIngSjIsaspeclficstion, of Uie vibrator the hammer is thrown more or 
like letters on the drawings representing like less out of nlineinent with the core end mid 
parts. anvil. It is therefore one chief feature of uiy 60 

10 It is the object of my invention to provide invention to provide means to maintain the 
au improved automatic break or interrupter hammer iu proper accurate nlinemeut with its 
for electric currents, uiy invention being par- core and anvil. Again, irregularity and un- 
tlcularly adapted for use in Interraptlng the steadiness of current arc due to the uneven 
primary cornsnt of iudnelion-colls in conncc- wear of the contacting surfaces of tho limn- 65 
is lion with X-ray and kindred apparatus. m«r and anvil, the intense beat of the cou- 
My invention secures high speed and ftecu- stant arcing serving to font* aud liatter down 
racy of break, tho successive breaks being the said surfaces unevenly} nml therefore I 
rendered similar and synchronous, provides have mounted on© of those surfaces on a 10- 
uniformity of wear of th© makc-aud-break tatnblo spindle, so that the irregularities 70 
*0 contacts, cures the Irregularity mid nnstoiuli- thereof may be automatically removed or 
ness of th©current hitherto «o objectionable, obviated by rotating It as tho hammer is vi¬ 
and gives uniform action of Iwtli current nn<i bratod. 

apparatusunder different resistances,besides Various other advantages and fentnres of 
simplifying anil prolonging tho life of tho in- improvement of iny invention, as well ns Urn 75 
35 struiueiit. As heretofore constructed these details of construct ion thereof, will appear in 
instruments hnro had a brook hammer ear- the course of tho following description, refer- 
vied on the free end of an ordinary leaf-spring once being had to the accompanying draw- 
vibrating between tho core ond of an electro- Ings, illustrative of tho preferred embodiment, 
magnet and a small contact or anvil, the lnt- thereof. . 3o 

30 ter being mounted ou tho end of an adjust- In tho drawings, Figure 1 is a perspective 
lng-scrowiu the free ond of a past or standard. view of an automatic break or interrupter 
One serious drawback to these instruments provided with improvements of my present 
has been that the speed of interruption— Invention. Fig. S is an enlarged central ver- 
». e„ the snoed of the vibrations of tlm ham- tical section of the right-hand end of Fig. 1, 85 
35 mer—lias been null* limited and there has showing the details of construction thereof 
been an unevenness of break. 1 hare found more fully. Fig. 5 Is a vlowshowlug how tho 
llml. these faults nr© due ton t'limpntuid vlbra- contacting surfaces fuse into one another Iu 
tlon of tlio instrument, which tomls to hasten instruments as heretofore constructed. Fig. 
some of the breaks aud to retard others, ami 4 illustrates one of the objectionable features 90 
40 1 liavo further found tluit this 41 eomponnd vi- of tho old-style Instruments. 

bration,” as I call It, may be obviated and that On a anitablo base A, provided with the 
high speed may be attained and ncourato requisite complement of binding-posts it, 1* 
breaks scoured by provldlug an absolutely mounted in a jacket B a usual electromagnet 
rigid and unyielding post or standard. Asa b In a frame O, tho latter also carrying a 95 
45 resultof this feature of my lavcntlan the oIh switch D, nil of usual or preferred construe- 
jcetionabloinoccnracyandimovonnessof tho tion. 

breuksorinUtmipliotusdiliappearand a nicety A hammer 11, carried by a Vibrator If, ro¬ 

of adjustment and compensation is feasible, ciprouaies between tlio core end b and au an- 
nhicli would not otherwise be possible, A vil G, being shown as provide-,1 with * re- «oo 
50 further objection to tho present old style of dneed end e, serow-thrended and held rigidly 
Instrument above meulloued Is tliat as the on the vibrator by a check-nut e\ Hereto¬ 


fore this vibrator has boon a leaf-spring/, as 
indicated In Fig. J ( this spring being deflect 
ed mote or Uwi to tho right ns it is desired to 
increase tho electrical resistance offered by 
S tho hammer, ilic result being ns shown in ns- 
agReralcd form in Fig. 4, whore It appears 

I hat the spring/, when dr Sleeted to its dot¬ 
ted position, inevitably upsets the hammer, 
mi that the latter, when attracted to tlio ooro 

10 strikes the luttcr with its upper edge t- 
only, thereby indenting the resistance en¬ 
tirely out of proportion to that intruded and 
tending to bum or fuse down the small point 
of contact t 3 ,nliM* tenvinga spark-gap.', tend- 
13 iug to ruin tho hammer. Tho disastrous cf 
frem at the opixnitc end of the hammer are 
of the same sort, tho difference being I hat, tho 
contncbsnrfiiee* being smallernnd composed 
of platinum, it is still mure serious. 

*0 1 make tho vibrator F rigid and unyielding 

for most of it* length, ns shown at f", n short 
u Mlicnt section being preferably provided 
at its lower end next to the stml a*, to which 
it is shown as fastened, and the necessary ton- 
35 sion being secured by means of nn auxiliary 
or tension spring II, carried on tho shank of 
an adjusting-screw A, working at im thread¬ 
ed end V in a post 0* aud Journaled nt Ir in 
tlio standard (ri. An adjustable thumb-nut 
30 I. receives ime entl of the spring II, tho op 
posito end bearing against the vibrator F, 
wbu li ildos loosely over the screw-rod 
This is inoroly a preferred form of mechan¬ 
ism fur nccomplisliiiig niy object. By turn- 
3S ing tho screw h to tho right or left the spring 

II is correspondingly relaxed or lightened, 
thereby tending to move tho vibratorF boil i ly 
forwnnl to a greater or less extent to Increase 
the tniiulicr of amperes or • imntltjp of cur- I 

40 rent transmitted, and it will lx; noted that 
tlm 1m in titer docs not dcpuml on the vibrator 
for ilo tension or rosistni'cc, but rather on 
the Independent spring II, which benrs cen¬ 
trally forward against the vibrator, the yiotd- 
45 "M? section /* flexing readily enough to per- 
mlt tho required movement forwnnl of tho 
rigid portion /'. 

Tho interruptions of the electric current 
are required m be SO frequent for efficient 
jo work that 1 ho voryslightest diatnrbanw is ex- 
eocd 1 ugly objccLiotinblc. The breaks should 
produce a note of two hundred and fifty vi- 
bratious per second ml least. and these sltoti Id 
ucciron or nt’Ctirnle nii<l svaclironoii*. Ac- 
55 cording!) 1 I have rendered tho standanl rrt 
nlwoliitely rigid mid uon-Tlbrnnt, And ing as 
n result that llic accmncy of break which la 
smigM is thereby attained nud that the spent 
or noto of vibration is raised. I prefer to 

60 render tho standard thus rigid by interposing 
a bar or bravo I of insulating malarial bo- 
twem II»n frame C And tiluuiliml this Imr 
lioInjLC flbown m into Llio fnwie and 

hold rigid in tiic standard by a sot-screw ». 
6 $ Various other means for tho purpose may be 
employed, tliu requirement being to prevent 
tho standard, and bonce the anvil, from be¬ 


ing responsive lo tlio vibrations of lire ham¬ 
mer, and thereby occasioning n compound or 
confused vibration or iiitcmipliun of bio cue- 7 
rent. 

Referring now lo llio third fcnttire of ray 
invoiitlou, it will be understood that as tlm 
hammer end c is pulled away from the anvil 
G nn arc is formed which fuses a alight, par- 7 
tlon of the apposing surfaces, and as ilia 
breaks are rapid these surfaces, n't hough 
platinum, are quickly rendered uneven, so 
that in tlio old construction, in which the an¬ 
vil was carried fixed ly on the end of It-t ml- 8 
jtisUng-serew, tho surfaces would fuse into 
each other disastrously, as shown in Fig. 3, 
where c designates the hammer nnd j the an- 
vll. Accordingly I provide 1 nr. ns to n-lit- 
lively rotate the meeting surfaces c.r llio an- 8 
vi! and hammer Independently of tlm rota¬ 
tions duo to the adjustment* of wid p*irt». 
Uiosnid means being Iicruit idtonii naprof- 
erald/ consisting of a freoly.rolatnhlo srplii- 
dlo Iv, cent rally mounted in a Indian adjust- y 
iug-acrew/.-,having threaded cugagoincnL w ith 
an extended bearing a* in llm standard «*, fa- 
ing fixed in iu adjustment* by n cheek-nut 
Tho spimllo K is rotated by a thumb¬ 
wheel pinned on its outer cud, and is y 
held against longitudinal movement by n ««>!• 
lnrf.-, fixed near its inner eml Ion but ngaiiisl 
the Inner end of the aerow-carricr Thu 
Spindle Is threaded at L 1 1«> receive the anvil 
ft, tho hitter lielng shown in tlm farm of a :• 
threaded cap provided with Uiedmdred ninth 
mini eoutnet, the platinum being soldered 
Uioroen, as indicated lit luvivy secMon-lliiw, 
Fig. 2, 'Jlio collar l-> ami anvl. arc mndo of 
nsire loper.uit them to be withdraw ii.iogother 1. 
wltli the adjust I iig-sctow A, as Uto luttcr U 
screwed back out of Die sin idnrd <r. 

In practice the Operator will slightly rotate 
the anvil (lOCiisIounlU’.aoAslwcluiiigvlts is-la- 
Uvo position to tho hammer, 1 hereby rlmng- 1 
ing the fused and fits!tig places and main¬ 
taining tlio siufiices oven and cotnpanilivclv 
smooth. Tho result is that the pnlufa of con¬ 
tact vraartmtlanuly and t liu 1 rregnInrilies and 
nnstendiuess of currciil produced by the old 1 
construction are cured. 

It U understood that nn the platinum point* 
wear and fuse nw ay tins anvil 1* nicely mi - 
justed forward by ifawrew-eurrior k to com¬ 
pensate therefor. Under the old construe- 1: 
tlon, however, where the anvil <j was fixed <m 
U10 adjuftting-acrcw, the nttrface* would wear 
unevenly, ns explained,nnd mi nliown in Fig. 

3, nnd thou when it became necessary to ad¬ 
just Llio anvil forward It would bo impomiblc, 1 : 
because It would bo found Hint the surface* 
Irnd become more or less Interlocked, tl.eroby 
preventing nay relative ratal ion thcreo.*, Urn 
result being tliat the anpara*. it* wav vomlorcd 
useless until tho anvil had lion, removed and 1; 
llio contnetlug .surfaces carefully filed down 
accurately, not only on tailing U/*s 1 ,f time bn; 
loos of tho pluiiuum. 

Accotsling to my invention Urn adjusting 
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movement is entirely independent of any ro¬ 
ut ion of tins anvil. 

While I have endeavored above to describe 
tlio details of tlio mechanism in which I have 
$ embodied my invention, I wish it distinctly 
understood that these are not of the essence 
of iny invention, be In" merely preferred era- 
bodlmenla thereof, and that many other menus 
may be employed within tho spirit and scope 
to of my invention. 

Having folly dcseribod my invention, what 
I claim, and desire U secure by Letters Pot¬ 
ent, Is— 

1. A high-speed break, comprising a coil 
15 and its core, an anvil in electric circuit with 

said coil, n standard supporting the anvil, and 
a vibrating hammer in and interrupting sold 
circuit and vibrating between said core and 
anvil, combined with means substantially as 
10 described to prevent compound vibrations of 
said anvil and hammer, for tlio purpose set 
forth. 

2. In a high-speed break, the combination 
with a vibrating hammer, and an anvil, of a 

JS standard supporting said anvil, and u brace 
rigidly secure*! between said standard and 
the frame of the break, substantially as de¬ 
scribed. 

3. In n high speed break, having a hammer 
30 vibrating betweou a core end ana an anvil, 

means to vary the vibrating resistance of said 
hammer, and means to maintain said hammer 
in approximately unvarying end allnemont 
with said core end and anvil, substantially as 
JS described. 

4. In a high-speed break, a hammer, a vi- 
brator supporting the same, and an adjustable 
tension device to vary the resistance of said 
hammer, said vibrator having an extended 


rigid portion extending from said hammer, 40 
substantially ns described. 

5. In a high-speed break, a hammer, a vi¬ 
brator supporting the same, anil an adjustable 
teusion device to vary the resistance of said 
hammer, said vibrator having an extended 45 
rigid portion extending from said hammer and 
being provided at iU» opposite end with mean* 
to permit said rigid portion to be deflected 
slightly, substantially as described. 

0. Inn high-speed break, the combination jo 
with a hammer, of a rigid vibrator, means per¬ 
mitting tho latter to move laterally, n tension- 
spring engaging said rigid vibrator, and 
means to adjust wild spring, substantially ns 
described. SS 

7. In an electric break, having a hammer 
vibrating against an anvil, and means to ad¬ 
just the hitler, menus to rotate said anvil in¬ 
dependently of its said adjustment, substan¬ 
tially as described. 60 

s. In an olociria break, the combination 
with a hammer, i'.snnvil, and a hallow adjust¬ 
ing-screw for the latter, of a spindle carrying 
said anvil and rotatably mounted therein, 
substantially as described. <5 

9. The heroin-dosicribod anvil, the same 
consisting of nu iutorlorly threaded cap, and 
a con (rally-extended platinum contact inte¬ 
grally secured thereon, substantially as de¬ 
scribed. 70 

In testimony whereof I have sigued my 
name to this specification in the presenco of 
tvro subscribing witnesses. 

THOMAS B. KINRAIDE. 

Witnesses: 

GKO. 11. SIAXWKI.L, 

FtCKTlKKICK T* Hurry, 
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Tn nil u'itam it nvt’j concern; 

He it known that 1, Thomas B. Kimiaidk, 
of Boston, in the county of Suffolk and State 
of Massachusetts, have invented an Improvo- 
5 ment iu High-Speed Break and IniliicUon Ap¬ 
paratus, of which the following description, 
In connection with Hie accompanying draw¬ 
ings, isaspocificatlon, likclcttcreou thedraw- 
Uigs ropreoeiitlug like pai ls. 
i> Aly invention has for its object the provt- 
sioo'of an improved break, particularly in¬ 
tended for use with induction-coils, and an 
improved mean* and method of operating the 

ii. 1, 

ij In certain classes of electrical woik Itisof 
peculiar advantage to have the fluctuations 
of tlio indneiug-enrrout dropped witli extreme 
suddenness from their maximum, so that in- 
-tend of the usual sinusoidal curve tliecurve 
to will present a scries of gradual rises followed 
by abrupt drops in sabstantinlly vertical 
lines. 

Tim dclnils of my invention will bo pointed 
out in tho following descriptIon, reference be- 
*5 inghnd tn tlio accompanying drawings, and 
tlio invention will bo more fully defined tn the 
appended claims, also forming a part of this 
specification. 

Figure 1 is a diagrammatic view of appa- 
jo mtus arranged in accordance with my inven¬ 
tion. Figs. 2 and 2* are similar views, re¬ 
spectively, of Slightly • modified arrange¬ 
ments. Fig. 8 is a plan view of the preferred 
form of apparatus embodying my Invention. 
35 Fig. 4 is a view In front elevation of the ap¬ 
paratus shown in Fig. 3, part* partly iu sec¬ 
tion and partly broken away to expose tho 
operating parts. Fig. 3 is a view of my “col- 
lector”nppliod ton well-known type of break. 
40 Figs. 0 and 7 are views of two forms of col¬ 
lector, that in Fig. C being of the preferred 
form shown i 11 Pigs. 3 and -1. Fig. S is a f mg- 
lneutary detail in ton plan, showing a rigid 
collector placed on the side of Uie hammer 
45 opposite the coil. 

My invention is intended for iwe either with 
alternating or direct currents. 

Referring to Fig. 1, it will be understood 
that A designates a usual nlternating-cloctric- 
50 curronldynamo. ThlalseonneetodUiausual 
transformer B, and in Uie circuit 0 O' there¬ 
of are included the Induction-coil D, break 


K, and condenser F of my invention, which I 
wlU now explain. The InducUou-coil may 
lie of any suitable kind desired. The prl- 5s 
mart’of the latter instead of connecting di¬ 
rectly to the main circuit at C is connected 
with one part/ of a double condenser at C 5 , 
tho other part /* of said coudeusor having 
connection at <? with tho break and through 60 
the latter with tho part / thereof at C 1 , tlio 
condenser F being connected at its opposite 
end to the liiaiu w ire C\ 

The principle of opera! ion of my improrod 
apparatus so far as explained may be briefly 65 
stated thus: When tlio break is rinsed, the 
full current passes through tho indnciion coil 
by reason of the fact that the condenser has 
both its parts// 5 in closed circuit therewith, 
tho part / being always iu closed circuit, as 70 
described, nnd the part /* being in closed cir¬ 
cuit through the connection C 5 , the dosed 
break, and the connection C 4 . The core of 
the induction -coll is strongly magnet iacd 
upon the pnssogcof this full current nnd lin- 75 
mediately withdraws the ha miner of tho break 
from its anvil, so us to interrupt the current 
and thereby cut off that portion of it depend¬ 
ing upon tlio port/ 5 of tho condenser. This 
causes at oncon sodden drop In the inductive Eo 
action of the coil. 

It will be noted that Ihe hammer t of the 
break is provided with means positively to 
limit ils movement, said means Being show 11 
In the form of a projection a' cooperating with Sj 
a stop c 5 , preferably adjustable. (Indicated 
in Fig. 1 aud shown more iu detail In tho pre¬ 
ferred form of my apparatus shown In Figs, 

3 and 4.) By reason of this stop Uie lougth 
of tho spark-gap between the hammer c and 90 
its anvil ri L» positively controlled, so that the 
time period of tho interruptions may be reg¬ 
ulated to the requirements for throwing the 
cluirgod condenser/' into the circuit for dis¬ 
charging it nt llie proper moment to accclcr- 93 
al«- the inductive action of the primary. 

In the flgnros last mentioned 1 show tlio 
preferred form of my break, in which it will 
bo seen that tho anvil is not at the end of tlio 
core, ns is usnnl, but la at the aide therreof, «eo 
the core projecting from tlio coil sufficiently 
to enable this to be done. The reason for 
this is that I have found that by placing the 
hammer thus directly in the field of the great- 
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c*t number of lino of fore* UlO action of Ike 
nitjuimtn* is very materially Improved, and 
in order to Increase the frequency anil to gel 
vUl of Hie healing thereof, so that Uto brei.k 
5 can l>oextremely rapid, 1 have madetlicsev¬ 
eral parts lliuivof lamina led, I lie core being 
preferably composed of a plurality of wires 
and the anvil of n nmnlxir uf plates uccon-d 
together, although any other menu* of Inuii- 
to imtioii fci within my invention. 

A further feature of my invention resides 
in providing a collector (i for the lines or foriw 
in direct tlieia upon the hanimor, thereby en¬ 
abling mo to use a much sinnllerhuinmorllir.il 
iS would otherwise tie p.wsible for tho snmo 
effect. 

When formed ns Illustrated In Figs, a mid 
4. tlic eolloelur consist* of n l»mly of metal 
<• . preferably sofi .stool or iron nml prefer- 
so ably Inminnted, placed within the field of 
force of the will nml immediately adjacent 
tho hammer, thereby presenting to the hat i 
mer a llohl or strong magnetic intensity, so 
Unit It Is eiptlvaloni to making Um hummer 
*S much larger, at the same time iieriiillting a 
mneh smaller moving purl than usual. l*ivf 
cmlily lliiscollector will tie movable relatively 
lo the hammer, so thnt its clfcet on the liittcr 
limy lie varied. 

jo In Fig. 7 1 have altown tho collector G as 
pivoted at </ and as having its lower end 
curved nt j/ adjucont tho lir.minere. liyiliis 
provUloit it will bo soon t!mt the amount of 
current delivered through the break L* rciul- 
35 lly controlled, inasmuch ns the collector tends 
to gather in tho lines or foreci and direct them 
to the hnnimor, so that if tho collector is In 
the full-line position, Fig. 7. tho greatest in¬ 
tensity w 111 result, whoron* If the collector la 
40 in ilsdotU-dlliir position a less intensity will 
result, and this may bo varied according to 
the position into which the collector l.s *\t m»g. 
Tins resultant, effect upon tho hanunor la that 
it lias an active or sluggish movement, ms-urd- 
45 lag to tho position of the collector. 

When tho collector is swung entirely away 
from tiic hniniiier, or lu case U is omitted en¬ 
tirely, the tendency of U10 hammer Ls to lag 
or hang to tho anvil ,u» U U drawn away, 
50 whereas wllli the collector In its full-line po¬ 
sition, as shown, tho action of tho break Is 
short and quick. 

In Fig. 5 I have shown one form of niy col¬ 
lector as applied to a break hnving its ham- 
55 mer nt the cr.d of tho core, llm collector O’ 
being Uicrelushown as pivoted on n connect¬ 
ing or bntce rod n 1 at ilie upper mid of tho 
posts If E 1 . 

Iu Figs. 8, i, and C I have shown the eol- 
60 lector having a bifurcated end iuoivortocn- 
compassUic hammer. In this case it will ho 
undcrslooil that tho regulator is com posed of 
a plurality of pieces of metal stamped uiit> 
and bound logeiliortocnnsUtuteUsIniuinntcd , 
65 body. 

Tho configuration nttd position of tho cut- ' 
lector may bo otherwise changed to Include I 


a grantor nr a fewer number of Hit lines of 
force or. Indeed, the entire Achl,ai-unrtliiig to 
tho offset it is drains) to iiroriuco upon the 70 
hammer, one example I icing Illustrated in 
Fig. 8, in which iho collector 0* is shown n» 
mountiM at Iho side of the hammer opposite 
tho coil. With this cnuxtriK-Uon whenever 
by the tearing off of small pieces of inolal 75 
from the contact-points tlm break-gap is par¬ 
tially short-circuited when o|wtt tlic rapldly- 
litcrcivdng lines of force nru so ctinceulrateil 
by the eolkvtor U|m»i Hut hammer a* to drag 
the latter sidewise toward the collector, thus 3-j 
overcoming llte short circuit hy«dicciriiign|sirl 
the fused pnrticics and separating Iho (mini*, 
llm hammer then resuming Its normal vibra¬ 
tion. 

In Fig. t! I luivc shown an all.or moan* nf S5 
connecting tho parts, 1)' indicating a solen¬ 
oid for tho purjMMo <>f drawing buck the 
hammer of tho break K, and an imlin-tlnn- 
eoll being shown a* itilcr|*»cd between the 
break and the tiartp ! or lltc to mi cur or, a lint •>» 
coil, snch as 1 have shown in my application 
Soda! Xo. C3i;,2’i3, being Unrein shown ns pre¬ 
ferred for this purpose, D’hidli-nLiug the pri¬ 
mary, and tho secondary being show n by dot¬ 
ted lima. It will be understood that when 95 
the break is interrupted with a short apart;- 
gap nil extremely rapid oscillation token place 
between the two parts f f* of the condenser 
F, and this ctfoct.* an extremely rapid rise 
and fall of poteatlal In tlic i-utl I>‘, thereby 100 
producing n vary claeicnt iniluollvc aetiuil. 

In Fig. 2* T have shown tin embodiment of 
my inventhm arranged tor use with a direct 
ourront. In this constnn-llon tho *olc»uif| 

D' operates thcnutomr.lic break K, the latter 105 
having n stop e 1 , as Indore nnd for the same 
purpose. When the attraction of the .solenoid 
opens the break, tho oondcuv-r F' is inpltlly 
charged and discharged with very high p*' 
tcnllnl from the aelf-lmlaction nf the solou- tto 
old If through the coil I>\ llieii In sorte*cir¬ 
cuit with thoeondenaor. lly this menu* I am 
enabled to use n direct current with r. high 
efficiency induction apparatus operated i»y or 
In con n eel Ion wltli a vibrator-break, 115 

My object in general is to increase the ef- 
fleioney of buliu-tlon apparatus or oscillatoi* 
uwxl in counoetiou with breaks of the vibra¬ 
tor class. 

The nbove described ImprovcmonU or* the tro 
break or interrupter g* vo 11 much stuii-j*, r rind 
lmnrovml action as well na i reraised .i|ieod, 
and tlio inclhiH* and menus u[ operating an 
Induction apparatus therewith or therefrom 
increase lire extent or nuigoof Use fluetiui- isj 
lions, giving tho sharp drop from the top of 
tho wave beforementioned, togoUicr with in- 
1 

condenser may he separated provided tin- 
|Mirt/is In the closes', circuit and tho part/’ 130 
ts in an Interrupted circuit, ns Iiefore o\- 
plnin«t. Moreover, my iaver. 1 ion enables th n 


Tho invoutlon is not restricted lu anvwiao | ed thereby, an induction nppnratus in said 
In the embodiments herein presented, as va- circuit, nnd a condenser having independent 
lious changes are within the »co|>e thereof, I connections to said anvil and said hammer, 
nml it is not otherwiso limited Iban as denned j substantially as described. . 

5 In tho following claims. 10. The combination with an cicetrie ctr- 60 

Having described my invention, what I cult, Including an induction apparatus, and 
claim as new, and desire to secure by Letters an interrnptor, of a double eondouscr also in 


Patent, is— 

1. Tho combination with an electric break 
10 hnving an electromagnet, an anvil, nnd a vi¬ 
brating hammer, of a collector to concentrate 
the lines of magnetic Influence on said ham 
mer, substantially as described. 

2. The combination with an elcctrio break 
15 having an electromagnet, an anvil, and a vi- 

butting hammer, of a collector to concentrate 
the Unes of magnetic Influence on said ham¬ 
mer, and means to vary the position of said 
collector relatively to said hummer, substan- 
10 tislly ns described. 

3. TI10 combination with an electric break, 
having nn electromagnet, nu anvil, and a vi 
braUng hammer, of mean* to shear or drag 
sidewiso the hummer from the anvil when- 

25 ever the break-gap between the hammer and 
anvil is partially short-circuited by tho fus- 


said circuit, said Induction apparatus having 
continuous connection with one part of »nld 
condenser and Interrupted connection with 65 
the other part of the condenser, substantially 
as described. 

11. The combination withnn cicetrie cir¬ 
cuit, including an induction apparatus, and 
an interrnptor Includlug a hammer and an- 70 
vil, of a double condenser also iu said circuit, 
said induction nppnratus having continuous 
connection with one part of said condenser 
and interrupted connection with tho other 
part of the condenser, and means to regulate 75 
the movement of saild hnnimor so as to bring 
the discharge of tho said Interrupted part of 
said condenser Into synchronism with tho 
period of said circuit, substantially an de¬ 
scribed. 


mut» .» um,™.., _ _ _ __ 12. The herein-described method of oper- 

lug or clinging of tho inetel at Iho contact- ating nn induction apparatus in a system in- 
1 ciints, snbstnnUnllv ns described. eluding said induction apparatus, an rater- 

4. An electric break of tho vibrator claw, rupter, condenser, and source of oloctrle en- 

• ' * ' orgy, mild method consisting of oneigmug 85 

the induction apparatus from said source of 
iu c-uuuectlon with said condenser, 


jo provided with a hammer composed of lami¬ 
nated material, smbslntitlally as descrilted. 

5. In an elcctrio break, acorc, hammer, and 
collector, to concentrate the lines of magnetic 
influence on the hammer, said collector bo- 
35 ;ng composed of laminated material, substan¬ 
tially as described. 

The combination with an electric break, 
having nu anvil nml a vibrating hammer, of 
a positive stop to limit and positively atop 
40 the movement of tho latter from the anvil, 
substantially as described. 

7. The combination with nn electric break, 
having an anvil nnd a vibrating hammer, of 
a positive atop to limit nnd positively stop 

45 the movement of the latter from the anvil, 
and means to adjust said stop, substantially 
jw described. 

8. The combination with a break, having 
an nil vil, n vibrating hammer, and a positive 

50 stop for the latter, of a condenser interrupted 
by said break, nnd an induction-coil iu series 
circuit therewith, substantially as described. 

I). Tho combination with a break, having 
an anvil, mid a vibrating hammer, of an elec- 
55 trie circuit operating the same and interrupt-1 


aiidwdien the wave is nt it* extreme fluctua¬ 
tion, cutting out the condenser, substantially 
as described. 9° 

13. Tho heroin-described method of oper¬ 
ating an induction apparatus in a system in¬ 
cluding said induction apparatus, an inter¬ 
rupter, condenser, and source of electric en- 
orgy, said method consisting of energising 95 
the Induction apparatus from said source of 
energy ■'> connection with said condenser, 
and when tho wnvo is at its extreme fluctua¬ 
tion, cutting out the condenser the induction 
apparatus being then in direct circuit with too 
the source of energy, substantially as de¬ 
scribed. 

la testimony whereof I have signed my 
name to this s|>celfloatioii in the presence of 
two subscribing witnesses. 

THOMAS U. K IKK AIDE. 

Witnesses: 

Rtto. H. Maxwell, 

Joint C. Kdw auos. 
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To all wham U may concent: 

Bo It known that 1, Thomas Lt. Kinraidk, 
of Boston, county of Suffolk, Suite of Massa¬ 
chusetts, linvo in von tod ftn Improvement in 
5 High-Frequency Apparatus, of which the fol¬ 
lowing description, in connection with tbo ac¬ 
companying drawings, is n specification, like 
letters on the drawings representing like 
parts. 

io My invention relates to oocillatore or high- 
frequency coils, having for its object the pre¬ 
vision of compact apparatus of enormons rn 

S and comparatively light weight und 
specially adapted for work with X-rays, 
tj Tho details of my apparatus will bo more 
folly apprehended in the oonrseof the follow¬ 
ing description, talcon in connection with the 
accompanying drawings, illustrative thereof, 
and the invention will be more fully defined 
to in the appended claims, forming a part of this 
specification. 

In the drawings, Figure 1 shows diagram* 
mationlly one embodiment of a simple form 
of apparatus for carrying ont my invention. 
1 5 Figs. 2 and 3 are similar views showing fur¬ 
ther features of the invention. 

A A designate a circuit from a suitable 
source of electricity, heroin shown ns a dy¬ 
namo D, this circuit being any nsual com- 
30 mere ini circuit or branch from a usual street- 
main or any other source of energy and leads 
directly,withont any intervening apparatus, 
to 11 oomlcuscr C of small capacity. 

The condenser is con nor tod at cither end 
35 (the right hand connection being indicated 
by dotted lines, Fig. 1) to a coarse primary 
P, preferably having a singlo winding of a 
high-frequency coil II, a break B l>eing inter¬ 
posed in tho circuit, this break being shown 
40 as a commutator, although any olta-i high¬ 
speed interrnpter may bo employed. 

From the above description It will be un¬ 
derstood that tho dynamo Is in direct circuit 
with tho condenser, giving the latter a con- 
45 tinuons primary charge, which is constantly 
piled np iu the condenser; but the relatively 
coarse wires of the coil-circuit, tho circuit be¬ 
ing completed with great rapidity by the high¬ 
speed break, tend constantly to discharge the 
50 condenser, and this is accomplished and with¬ 
out any excessive raising of the potential 
thcrcbv, so that the potential of the coil do¬ 


pe tidsnlmost altogether upon tlio fluctuations 
of the condenser for iU intensity. 

The fluctuat ions in the oscillator or coil are 55 
exceedingly high, for tho reasou that the 
break Ls run at a very high speed and the 
secondary is tnnod thereto, being of rela¬ 
tively few turns, as already stAted, the re¬ 
sult being that there Is a very powerful spark- 60 
ing from the electrodes c c, and yet the po¬ 
tential of tho coil is not so high as In the os¬ 
cillators at present employed, and therefore 
no oil insulation is required. This is n great 
desideratum in this apparatus, for the reason 65 
that the oil insulation has proved a very se¬ 
rious obstacle iu practice. 

In order to increasoUio efficiency of the ap¬ 
paratus still more, I prefer to construct tho 
break or otherwise provide it with means 70 
whereby the intervals between the Interrup¬ 
tions thorcof may be proportioned to tho timo- 
coastant uf the circuit, and for this purpose 
I have indicated in dotted lines in Fig. 1 an 
adjustable brush V, movable relatively to 75 
what 1 may torm the “ main ” brush b, (shown 
iu fall lines,) these brushes being adjusted 
so that the two brushes shall both rest to¬ 
gether on au insulalion before the contact Is 
again completes!, the periods of oontact be- 80 
tween said interruptions being readily pro¬ 
portioned, as stated, by tills moans, so as to 
correspond to the lime-constant of the circuit, 
or instead of the adjustable means shown in 
Fig. 1 anil just described I may build the $5 
commutator, if that kind of interrnpter be 
used, so that it shall bo definitely propor¬ 
tioned originally as desired, this construction 
beir.g indicated in Fig. 3, where tho contact- 
segments id are sliowu as having considerable 50 
peripheral area, so as to increase the period 
of contact of the brush to correspond to the 
time period of the circuit. This feature of 
my invention produces greatly-improved re¬ 
sults in tbo oscillatory discharge of the coll. 95 

Another improvement resides in providing 
an additional break B’at that end of tbo con¬ 
denser which Is adjacent the other break 15, 
but not so as to cut off the circuit A from the 
latter break. 1 have indicated this break in 100 
Fig. 1. In this construction tho breaks will 
be so constructed that certain of their inter¬ 
ruptions will bo -substantially in unison and 
certain other of their interruptions will lie 


out of unison - that Is to say, if tho breaks 
are both related on and by the same shaft or 
otherwise caused to rotate In synchronism. 

Tho break B may have, for instance, thirty 
5 ciitiiju-t.segments and tho break B' may have 
twenty contact-segments, so that as a result 
there will lie in one revolution ten interrup¬ 
tions iu unison and ten times when the two 
breaks will be half an interval apurt and ten 
10 times when they will be a whole interval 
apart. Any oilier arrangement for produc- 
ingthisofTcvt may Ih> substituted. One break 
may have fifteen .segments and the olher 
twenty, Ac. 

• J The effect- of the above-outlined construc¬ 
tion is ihnt the coil is given great frequency, 
and when the complete construction, ns in¬ 
dicated, Fig. 1. is cm ployed extraordinary re¬ 
sults may M produced by causing the pro- 
so portioning and arranging of the parts lo bo 
such that a spark-gap shall be maintained in 
the break B with an approximately continu¬ 
ous discharge, the break 11 opisruiing iu its 
revolutions to increase and decrease this 
25 spark-gap and the break B' interrupting the 
same by intcrnuttingly connecting the con- 
deuser into the circuit thereof,so that the op¬ 
eration of the oscillator is brought down from 
the usual singing sound to a sharp decisive 
30 snap and the shirking thereof is changed 
from the usual bluish smirking to a series of 
white sparks. Indeed, for certain laboratory 
purposes a copper di-k may be substituted 
for the break B, which being rapidly rotated 
35 will cause by reason of the -llglit unevenness 
of iu surface and of the frictional contact of 
the brush therewith a pulsation nr in term pt- 
ivo tendency in its circuit, producing to some 
extent a similar effect to that of the break It. 
40 The primary I* may be either lnsido or ont 
side tho secondary S, being insulated there¬ 
from at I, and the coil may have a core, al¬ 
though I prefer to use it without a core. 

In Fig. 2 I have shown the primary l y out- 
45 tsido of the secondary .S' and have shown 
means for adjust ing tlio coll so ns to per¬ 
fectly balance the fluctuations thereof and 
produce the precise harmonic effect desired 
for the purposes of nuy particular use there- 
50 of—as, for instance, the study of suin', Arc.— 
this moans consisting of two brushes p p', 
sliding back mid forth by tiny suitable means, 
being shown ns mounted on conductor-rods r 
/, insulated from each other at r 1 , the insu- 
55 Inlion of tlio primary being grooved to form 
a contact-path /»», along which the brushes 
may move in oontact with the successive turns 
of the coil. 

I-’roin tho above description it will be evi- 
60 dent that the sparking between the electrodes 
« «' may be varied, so ns to get any kind of 
discharge desired, it being possible to move 
the brushes p )>' together toward each other, 
no an to decrease the area of the primary 
65 evenly relatively to each ond of tho second¬ 
ary, or to move one brush independently of 
the ot her. and thereby increase or decrease the 


relative urea of the primaeval one or the other 
ond of the secondary, it being worthy of ob¬ 
servation also that tlio portion of tho primary 70 
which is cut out, or that is left remote from 
the secondary beyond the brnsli. Is not cut 
out entirely, so ns to bo of no effect; but it 
has an appreciable effect in Influencing the 
action of the coil, the latter being, however, 75 
more readily seen In connection with the ap¬ 
paratus showu In Fig. 3, to which reference 
will now bo made. 

I have shown a primary in Fig. 3 externa! 
to the secondnty S*nnd made up of twosepa- 80 
rated jMirtions P® I* adjacent the respective 
ends of tho oscillator, each of these portions 
being made up of a lint helix of flat conduc¬ 
tor, such ns a copper ribbon, properly insulat¬ 
ing from itself, as indicated, brushes />’ jr* bo- 85 
ing preferably provided movablenpnnd down 
to contact with the successive layers of each 
helix, ns sliowu, for the same purpose as al¬ 
ready described in connection with tho mov¬ 
able brushes of Fig. 5, the primary having aii 90 
intermediate portion I M to give direction to 
tho fluctuation. The secondary has prefer¬ 
ably end pieces s which may !>e of copper 
or other conductor, being preferably ribbons 
of tin-foil secured to tlio inner surface of the 95 
insulation I, those extended areas of the sec¬ 
ondary being in tho direct field of influence 
of the portions P* P* of tho primary. Hie 
operation and advantage of this construction 
is that it mills capacity to the liigli-frequency ico 
coils, no that a bright spark and heavy dis¬ 
charge lakes plnce instead of (lie more dis¬ 
ruptive discharge heretofore. The end por¬ 
tions of largo area of the secondary give a 
condenser net ion lo the secondary, tending to 105 
store or accumulate potential and produce 
much heavier and more sudden discharges 
with greater drop than would take place if 
tho secondary terminated in tho tine wire it- 

110 

While I have desorilied above my now 
method of operating an asdltaloror high-fre¬ 
quency ©oil, I may remark that particularly 
in connection with the form of apparatus 
shown in Figs. 2 and 3 one or more choko- iij 
colls c (sco Fig. 2) may ho nsod in otslcr to 
raise tlie potential. 

The apparatus already described is of pe¬ 
culiar advantage for use In tho observation 
of vacuum-tnbo discharges And tho study of 120 
stria-, it being necessary in such matters to 
bo able instantly and delicately to change the 
conditions of observation, tho operator judg¬ 
ing thereof by the appearance of the phe¬ 
nomena. For instance, if the strimnre con- 125 
fused and indistinct U is necessary to bring 
tho coil into tuno or at least Into different 
lane from Its condition, whatever tho latter 
may be, and it is not always feasible and it 
may be. in fact, impossible to got the desired 132 
results by changing the speed of the break or 
the charging of tho condenser or the capacity 
of the latter, Jfco., so that thoc observ ations are 
rendered extremely difficult and unscientific. 


By the adjustable feature of my invention 
shown in Figs. 2 and 3 the coil may be in¬ 
stantly and accurately ad justed, so as to bring 
out the striie distinct and dear. Again, still 
j taking the study of striieasnn illustration, 
it frequently happens that tho latter will con¬ 
stantly rash toward one end of the tube or 
will separate at the opposite ends thereof am! 
will waver, so that tuey may not be readily 
to stnilied or so that they may not be photo¬ 
graphed, for Instance. My invention enables 
tho operator at once to throw the coll Into 
such perfect balance that he may cause the 
striic lo remain perfectly stationary as do- 
15 sired simply by moving the brush ;> or p‘ out¬ 
wardly at tho ond of thecoil which proves to 
be tho weaker, thereby bringing the influ¬ 
ence of ft higher potential to bear upon that 
end of the coil or by oppositely moving the 
to other brash to tower the potential at the 
stronger end of the coll. 

While I have herein shown a preferred em¬ 
bodiment of my invention I wish it under- 
stool that I am not restricted thereto, butlhat 
25 various changes in details and rearrange- 
menti* of the combinations of parts may be 
resorted to within the spirit and scope of my 
invention ns defined by tho claims. 

Having fully described my invention, what 
30 I claim, and desire to secure by Letters Pat¬ 
ent, Ls— 

1. In an induction devico provided with a 
primary having a plurality of turns, means 

* to shift the circuit connection from one turn 
$j to another t ransversely of said turn*, at either 
or both ends of thoooll at will, substantially 
os described. 

2. The combination with a relatively im¬ 
movable primary and a secondary of an In- 

40 duction device, of means to vary the posi¬ 
tion of tho Hold of said primary relatively to 
the secondary by increasing said field nl one 
end of tho secondary and decreasing it at tho 
other end, or vieo versa, substantial'.y as do- 
45 scribed. 

3. Tho combination with a primary and a 
secondary of an induction device, of moans 
to bring a greater or less number of turns of 


tbo primary into direct indnetivo action on 
tho secondary independently at either end 50 
thorcof, substantially as described. 

4. The combination with a primary, of a 
secondary having opposite end portions of 
large area, substantially ns described. 

5. Tho combination with a primary, of a 55 
secondary, said secondary having opposite 
end portions of largo area, and said primary 
also haviog relatively largo area opposite 
thereto, substantially as described. 

<). In nn induction device, a primary ltnv- 60 
ing end portions of low resistance and ex¬ 
tended area, substantially ns described. 

7. In nn induction device, a primary hav¬ 
iog ond portions of low resistance and ex¬ 
tended area, said portions consisting of rib- 85 
bon-like flat coll*, substantially aa described. 

8. In an electrical apparatus, a soureo of 
energy, a primary, and n break In scries cir¬ 
cuit, and a condenser aod second break in 
parallel across said soureo of energy, said sec- 70 
ond break being Interposed at that end of tho 
condenser adjacent said other break, said two 
breaks being constructed to give certain in¬ 
terruptions substantially in unison, and cer¬ 
tain other interruptions out of unison, sub- 75 
slant tally as described. 

0. Iu an electrical apparatus a soureo of 
energy, a primary, and a break in series cir¬ 
cuit, and a condenser and second break in 
parallel across said soureo of energy, said sec- 80 
ond break being intcrpuwud at that end of the 
condenser adjacent said other break, said two 
breaks being constructed lo give certain In¬ 
terruptions substantially iu unison, and cer¬ 
tain other interruptions out of unison, and 85 
said lirst-nicntloued break having tho inter¬ 
vals between its interruptions proportioned 
to the time-constant of the circuit, substan¬ 


tially a 

Iu testimony whereof I have signed my 90 
I name to this specification In the presence of 
two subscribing witnesses. 

THOMAS B. KINRAIDE. 

>V 
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Tn nil mhom ft nuty concern; 

15o it known Hint 1, Thomas II. Klnu.udc, 
of Boston, county of Suffolk. Slate of Massa¬ 
chusetts, have invented an Improvement in 
S High - Frequency Induction Apparatus, of 
which the followingdoscripliou, inoonnoetion 
with the accompanying drawing*, is n speci¬ 
fication, like letters on the drawings repre¬ 
senting like part* 

to My iuvonttou is an i in prove men t in induc¬ 
tion-coils, and has for its principal object the 
provision of an apparatus capable of nnlitu 
lted high frequency without danger of self- 
destruction or breaking down, 
i j Induction-coils as ordinarily construct oil 
are wound in disk form, the disks being placed 
side bysidc, usually in a columnar or tubular 
form over a central oore. so that of course the 
coils are shortest, and hence offer least re- 
so sf stance, at the centers of tho disks or next 
the core, and the highest potential is at the 
outside—v. e.. at the clrcnmferonee of tho 
disk—whore the coils are the longest. I have 
departed entirely from this principle and 
sj have produced a flat coil in which the highest 
voltage U at the shortest tarns and the low¬ 
est voltage is at the longest turns, or, in other 
words, the voltage increases inversely as the 

L. -i-t.ltc ■(-. 

30 In Us simplest form And preferred embodi¬ 
ment my invention comprises a coarse pri¬ 
mary of few turns and a tine secondary' of 
many turns, preferably coaxially arranged, 
and tho primary being confined to the low 
35 voltage or circumferential portion of the sec¬ 
ondary. 

The detnib of construction and the more 
complete embodiment of my Invention nud 
the more striking phenomena thereof will bo 
so set forth in tho course of the following de¬ 
scription, reforonoe being had to the accom- 
luinying drawings, and the invention will be 
tnoro particularly defined in the nppeudod 
claims. 

45 In the drawings, in which 1 have shown 
preferred embodiments of my invention, Fig¬ 
ure I is n central vortical section of n simple 
coll or apparatus, Illustrating one form of ray 
invention. Fig. 3 is n top plan view thereof, 
JO Oil a reduced scale and partly diagrammatic, 
in ordor to give a clear unde islanding there¬ 
of. Figs. 8 and 4 are perspective details of 


insulators or separators employed. Fig. 3 Is 
a view similar to Fig. 1, showing a complete 
embodiment of my invention. Fig. C is a top j j 
plan view thereof, partly diagrammatio. Fig. 

7 inn fragmentary view showing one way of 
making the eourso primary. 

1u a box A of any suttable shape and site 
desired, being heroin shown in Figs. 1 and 3 60 
as circular nud In Figs. f> aud 6 ns oldong with 
rounded ends, I mount a primary- R and a sec¬ 
ondary C, a parftluii 1), preferably of glass, 
being interposed between the primary ami 
secondary, if desired, although it maybe omit- 65 
ted. The box A has preferably a removable 
bottom a and lop o', rig. .1, these iwrts being 
preferably constructed of vulcanite or other 
insulating material, 

When a partition D is employed, a ledgo a* 70 
may be molded, stamper], or turned, If de- 
si rod, 011 the inner wall of U10 box, on which 
the partition may be seated, and for ncatiusHs 
of construction the top also will preferably 
rest on a similar ledge. The top and bottom 73 
may be screwed or otherwise secured to the 
edges of the walla or rim of the box, although 
I wish it understood that the details of the 
Inclosing box may be infinitely varied within 
my Invention. So 

I wind tho secondary C, of fino wire and 
such area as is desired, In the form of a thin 
flat disk and secure it by suitable means in 
one of the sides of the box, herein shown as the 
upper side, the securing means being herein 8j 
shown as comprising 11 plurality of glass rods 
e, arranged in pairs oppositely placed above 
and below the secondary nnd together consti¬ 
tuting a holding-grid. It is obvious that this 
grid may be made in any form, tho parallel 90 
hare being preferred merely for convenience. 
Having property positioned tho secondary be¬ 
tween Its holding-rods c or such other hold¬ 
ing devices as may bo used, I preferably con¬ 
nect the terminals of tho secondary with a 95 
current sufficient to raise the secondary to n 
considerable heat and thon pour into the box 
a incited Insulating compound E, preferably 
of rosin nnd beeswax, sufficient to fill tho box 
nnd entirely cover tho secondary, preferably ico 
nlso covering tbe holding-tods e, as is indt* 
Gated iu the figures, maintaining the heat for 
a sufficient time to insure that the melted rosin 
and wax shall have permeated into every in¬ 


terstice of the secondary nnd its neighboring 
parts. The primary is put in position in tho 
same iiinriner.excepting that uu holding-grid 
is necessary therefor, inasmuch as tho inlier- 
3 cut rigidity uf the coarse wires prevents any 
buckling or warping thereof underthe action 
of the healed insulating compound. The re¬ 
sult Is that when tho inanlaliug compound 
has hardened the primary uud the thlu lint 
1 o disk of the secondary are insu luted absolutely. 

In view or the fact that my secondary is 
made of such fine wire and In Lite form of a 
thin disk it Is necessary that it should be 
positively held by agrid-like holder whileilie 
13 wax is being poured, ns otherwise It would 
work out of shape. 

The reds c may be held at (heir ends by 
glass blocks c‘, os shown iu Fig. 4, or n more 
convenient construction is that shown in Fig. 
to 3, where it will be seen that the rods are sev¬ 
erally provided with heads c*and aro lied to¬ 
gether simply by wrapping a piece of silk 
thread c : around the ends thereof. This lat¬ 
ter construction is extremely convenient. 
15 These glass rods, It may bo remarked, urealso 
advantageous for holding thin or fragile con¬ 
ductors in various other reunions than tbol 
herein shown. 

It will lie observed that tho partition D Is 
30 cut away at its middle portion, so that it will 
be understood that both sides, or, iu other 
words, the entire apparatus, is poured at one* 
with tbo insulating compound. The oom- 
ponnd which I lmvv mentioned is normally 
33 solid, and therefore there is no tendency in 
the apparatus to leak; but, on the contrary, 
it Is substantially one piece or solid, without 
any danger of loosening or getting injured. 
Moreover, if from any cause whatever any 
40 heating effects have been produced nt any 
point in the apparatus, it is evident that the 
fusible insulating eomponnd would bo sof¬ 
tened or melted sufficiently to cause it nuto- 
Uiatically to flow nreund the heated portions 
4S and maintain perfect insulation. 

1 prefer tu employ a primary made as Illus¬ 
trated in full lilies in tbe figures, where it 
will be seen that it consist* of a fiat helix of 
coarse wire or metal, although It may bo in 
50 other foams— for instance, ns indicated in 
dotted lines nt IT in Fig. 5. This helix B is 
conveniently made by sawing a piece uf sheet 
metal to produce tho form shown, (see Fig. 
7,) the air-gap formed by llm- Min-cuta la-lug 
33 sufficient iu practice* to insulate the primary, 
especially when embedded In Lho iiisidntnig 
compound, as explained. 

I nave shown both primary ami secondary 
as circular, although it will bo understood 
60 that they mny l» square, oval, or any oilier 
shape deuired- oval, for instance, being pref¬ 
erable where it is desired to get n long spark- 
gap In nn instrument of the form shown in 
Fig. 1. 

65 Iu ibe nbovo description I have purposely 
omiued all technical demits of construction 
in order to present my invention iu its broad 


features and in it* simplicity, although It will 
be understood that proper binding-post* and 
connection* will lie provided, a* indicated at 70 
if* if 1 , Fig. 1, nnd that tho other nsnal features 
of regulation will be used in connection there¬ 
with, includingn break, condenser, Ac. Tho 
inner terminal of the secondary is shown at 
c 4 ns extending in a central pnst o' to a usual 73 
adjustable electrode «\ nnd tins opposite ter* 
minal of the secondary Is shown in Fig. 1 ns 
terminating nt a thimble or femilo r in a 
socket <i\ which may contain any suitable 
electrode, a ring-discharger o’ being shown 80 
in place therein. 

Referring to Figs. 5 and C, it will bo neon 
that I have provided two primaries IV IT, 
connected together at id, and two secondaries 
C* C*. electrically connected by n contact ring 85 
or ferrule o' similar to that already described. 

The tw o primaries and secondaries are sepa¬ 
rated by an insulntitig-bloek A', which con¬ 
stitutes a portion of tho box, and they are 
embedded in iiiEiilnting oompouud precisely 90 
tho name as described in the simpler form of 
tho apparatus shown in Fig. 1, tt being un¬ 
derstood that the connecting-wires of tho 
primary and soeondary are carried through 
insulating-tubes, as is indicated at a', Fig. 6 . 93 
The inner terminal of each of lho secondaries 
IV C*connect* with a cent ml posin', contain¬ 
ing an electrode «*, as already described, and 
tho thimldo or ferrule c* (shown in Fig. 5 os 
stopped by a plug a*) is adapted to receive a 100 
diseluirge-ring « ! or any other form of elec¬ 
trode, although usually it will be stopped by 
tlicp!ug,a**liiiwii. Tlieprimaryi»restricted 
to the circumferential portion of the second- 
ary—I but islosiiy, |l j* loc.iUii to tlio vicinity 103 
of tho outer or larger turns of tho soeondary 
in the form of an iinmiiii* having a large cen¬ 
tral aperture. Resides this, I make lho pri¬ 
mary relatively abort aud of large cross-soo- 
tioniil men. tho latter feature giving the pri- no 
■nary largecond(Muterorstalle cnpiicity. Also 
there is na entire absence of nny core or any¬ 
thing of ihul nature to produce sluggish net*. 

The result is that 1 am enabled to obtain ex¬ 
ceedingly high frequency willtouldeslrucllve 113 
heating. 

Tbu primary being entirely or mainly lo¬ 
cated nt one side of or adjacent the circum¬ 
ferential portion of the secondary and there 
being no core of magnetic material, but only 1*0 
elect nenl inductive action, there res nils a 
piling up or ootidcuslng of the tines of force 
at Hie center of tho secondary iu an obvious 
vertical form, sotlmt the potential or voltage 
of (lie inner portion of the coll is high and 113 
of tlio outer portion low. The intensity of 
the electrical Held 1* enormously Increased nt 
the center of the coil* and nearly all the lines 
of force of the entire coil are concentrated 
npou this central portion thereof, nnd the ijo 
construction is such that this condition is 
maintained—tlml Is to any, there is an enor¬ 
mous propulsive discharge from the elec¬ 
trode at the eeutcr of the coil nnd tboro is 
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ttCArecly any discharge from the outer elec¬ 
trode thereof at c*. This will be understood 
by referring to Fig. 1, where I have indicated 
by dotted lines the discharge effect*. Tho 
S discharge takes place or may take place like 
radiant flumes collected by a ring, a* shown 
In Fig. 1, or by removing the ring or turning 
the eiectrcdo a* at some other angle this ra¬ 
diant discharge simply shoots out Into space, 
to Oue great advantage besides that already 
pointed out of the high frequency and enor¬ 
mous discharge is that there is no fear of 
melting down the coil. Heretofore in Induc¬ 
tion-coils it has bceu necessary to exercise 
15 extreme care in regulating the dimdmrge-tei- 
minals so os to prevent too groat resistance 
between them, ns otherwise the apparatus 
would at once short-circuit itaolf and quickly 
be ruined, whereas in my preseut Invention 
*0 all this is done away with. 

While I have herein described a preferred 
embodiment of my lnvomion, 1 wish it un¬ 
derstood that very many changes and rear¬ 
rangements may be resorted to without dc- 
*5 parting from the spirit and scope of tlm In¬ 
vention and that I am not limited otherwise 
to details Utan ns expressed in the appended 
claims. 

Having described my invention, wlint 1 
jo claim, and dealre to scouro by Letter* Fntent, 
is— 

1. An induction device, comprising a sec¬ 
ondary in the form of a flat coll, and a pri¬ 
mary in the form of a flat ooll, superimposed 
33 flatwise and coaxially one on the other, said 
primary being in tbcformof an annuluslinv- 
ing » large eeulral aperture relatively to the 
said coaxial secondary, os and for tho pur¬ 
pose set forth. 

40 2. An induction apparatus comprising a 

winding producing An e.xciting-fleld, And an 
electric conductor excited thereby, said con¬ 
ductor having a plurality of turns of varying 
lengths, said field-winding being tocateii ad- 
43 jacent the longer of said tut us, and the short¬ 
cut of said turns having the highest voltage, 
substantially as described- 

3. An Induction apparatus comprising nn 
electric conductor whose resistance per turn 

50 diminishes ns its voltage Increases, and nu 
exciting-field winding adjacent nnd 0011 lined 
to tho low-voltage portion of said conductor, 
sulatantinlly as described. 

4. In nn induction apparatus,» plurality of 
55 turns of electric conductor, said conductor 

being constructed and wound to present de¬ 
crease of resistance in the turns toward cue 
end with an Increase of voltage toward the 
same end when under the influence of ocir- 
60 rout, and means to maintain said high vol¬ 
tage at said end of minimum resistance per 
turn, substantially as described. 

5. An induction device havinga primary of 
sheet metal, the turn* of said primary being 

63 insulated from each other by a saw-cut, sub¬ 
stantially as described. 

0. An induction device comprising n shal¬ 


low Ik>x having a closed bottom and an intor 
mod late partition, said partition extending to 
ib« walls of tho box parallel to the bottom, n 70 
flat colt of a single thtekuess of wire being 
contained between the jmrtittou and tho bot 
tom of tlio box nnd confined to that portion 
thereof adjacent the walls of the box, nnd n 
fiat coil constituting a secondary being eon- 73 
tained In tho box on tho opposite sldo of said 
partition and oxlcmltiig approximately tu tbo 
center of the box, the box being filled with, 
and said primary and secondary being em¬ 
bedded in. a fusible insnlalingsubstnncenor- 80 
mally solid, substantially as described. 

7. An induction devico comprising a shal¬ 
low itox having a closed bottom and an inter¬ 
mediate partition, said partition extending to 
tho walla of the box parallel to lit* bottom, a 85 
lint coll of a single thickness of wire being 
contained between the partition ami I sit tom 
of the box and confined to that portion thereof 
adjacent tlio walls of the box, and a fiat coil 
constituting a secondary being contained in 90 
the box on the opposite side of said partition 
aud extending approximately to the eonterof 
the box, tho box being filled with, and said 
primary nnd secondary being embedded iu, 
a fusible insulating substance normally solid, 93 
said secondary being retained from warping 
by moans of an insulating-grid comprising 
bars extending across it both above and be¬ 
low, substantially as described. 

S. An induction apparatus comprising a 100 
plurality of primaries connected together in 
series atone of the! r terminals, combined with 
a secondary foe each primary, said primaries 
and secondaries being constructed and nr- 
ranged to maintain high voltage nt tho ecu- 103 
tor of each secondary, nnd low voltago at the 
circumferential terminals thereof, lue inner 
terminal of ono of said secondaries being 
positive nud tbe Inner terminal of the adja¬ 
cent sccoudnry being nogatlre, substantially rio 
ns described. 

0. An induction apparatus comprising a 
plurality of primaries connected together in 
series at oncot their terminals, combined with 
a separate secondary for each primary, said 115 
secondaries having regions of high voltago 
at their centers, nud regions of low voltage 
at their circumferential terminals when the 
npimnitus is in action, substantially na de¬ 
scribed. I*® 

10. An End action apparatus comprising a 
plurality of pri maries connected together, aud 
a secondary for each primary, said seconda¬ 
ries being respectively locator! substantially 
coaxially relatively to their primaries, and 155 
each beiug wholly or mainly within the pri¬ 
mary, the latter being adjacent tho circum¬ 
ferential portion of tho secondary onlv,where¬ 
by a large propulsivo discharge may be main¬ 
tained nt tho central terminal of the sown dan- 130 
with an inappreciable discharge nt tho cir¬ 
cumferential terminal thereof, substantially 

im described. 

11. An induction apparatus comprising a 


plurality of coarse, abort, flat-coiled prima¬ 
ries connected together, and a corresponding 
plurality of long, fine secondaries wound in 
tho form of flat mils, each primary being 
5 wound with a large central aperture, nnd 
luivlng its coils restricted to the area adjacent 
tho longer of tbe tnrris of its secondary, sub¬ 
stantially as dascribed. 

IS. An induction apparatus comprising u 
10 shallow box having n plurality of compart¬ 
ments and removable tops tliercfor, each com¬ 
partment containingacoll oonstitutingapri¬ 
mary, and n second coil constitntiug a sec¬ 
ondary, said oolls being coaxial with each 
15 other nnd the secondary extending within the 
primary.said collsbelng embedded Inn fusi¬ 
ble insulating substance normally solid and 
filling said several compartments, said box 
having insulated passages connecting said 
»o boxes, nnd said several primaries bat ing one 
of their terminals communicating through 
said passages, and a discharge poet or dovico 
for the central terminal of each secondary, 
substantially as described. 

*5 18- An induction device comprising a shal¬ 

low box 1 laving a closed bottom, a flat coil of 
a single thickness of wire adjacent said bot¬ 


tom and confined adjacent tho wails of the 
box, and a flat coll constituting a secondary 
winding contained in the box adjacent tho 30 
oilier winding and extending approximately 
to the eonterof lho box, said secondary wind¬ 
ing being retained from warping by means of 
apluralityof glass bars arranged transversely 
thereof on opposito sides of the winding, the 33 
box being filled with nnd said primary and 
secondary being embedded In n fusible insu- 
lalingsulwlnuccinormally solid, substantially 
as described. 

14. An insnlAiing-grid adapted to bind to- 40 
getber and insulate a disk or other winding, 
said grid being composed of gloss bars or- 
ranged opposite to each otlieron opposito sides 
of the wintlingand projecting therobeyond at 
their ends, said ends having heads adapted 43 
to be bound together by it filament, substan¬ 
tially as described. 

In tiwllmotiy whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

THOMAS B. KINRAIDR. 

Witnesses: 

UKO. II. MAXWBLL, 

Ar.exAMtfut C. Proudfit. 
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Af fCatlM CM Kay S, ’.111 

To all wham it may conctrm 

He It known that 1, Thomas II. Kink udk, 
of Ronton, county of Suffolk, State of Mnssa 
chusctts, have invented an Improvement in 
S I >yoanioe,Ac,,ofwhich the followingdi-scrip- 
tioa, in connection with tho oooouipnmlug 
drawings, inn specification, like loiter* and fig¬ 
ures on the *1 rowings representing lllto parts. 

My Invention nuns to accomplish nn in- 
i« crwwod efficiency In electrical apparatus by 
means of anew winding thereof, which I have 
discovered to bo the only prepor winding for 
taking advantage of U»c natural impedance 
and inductance, so os to give a proper rise of 
i j ]>otenUnl in tho direction desired only. 

I have illustrated my invention in never*! 
different forms of Apparatus In order that It 
might bo fnllv apprehended, and tho details 
of those devices will ho more fully under- 
so stood from the following description, refer¬ 
ence being bad to the accompanying draw¬ 
ings, and tho invention wit) he more particu¬ 
larly defined in the appended claim*. 

In tho druwings, Figure I I* n perspective 
»5 view, partly diagrammatic, illustrating one 
manner of constructing a dynamo to embody 
tho principles of iny invention. Figs. 2 and 
3 arc diagrammatic figures illustrating the 
manner of winding. Fig. 4 is a vertical rou¬ 
te tlon allowing the prineiples of my invention 
applied to a different farm of dynamo. Fig. 
5 is a central transverse section of another 
form of dynamo, tho right hand thereof show¬ 
ing the winding* iu section and the left hand 
J 5 thereof illustrating, diagrammatically, the 
inannerof winding. Fig. G bn vertical trans¬ 
verse section token on tho lino 0 6, Fig. 7, 
showing my invention applied to a trans¬ 
former. Fig. 7 is a top plan view, portly in 
40 section, of said transformer. Fig .8 isneon- 
tral vertical sectional view of another form 
of transformer. Fig. 0 illustrates in per¬ 
spective the plates constitutlngthe magnetic 
field of the latter transformer. Figs. 10 and 
45 11 show, respectively, in perspective and cen¬ 
tral longitudinal section a modified form of 
transformer. 

Referring to Fig. 1, It will bo seen that I 
have provided a rotating field A and a ata- 
S© tionary armature B, tho latter being made 
tip of laminated plates or stampings b and 
internal windings b'. If such a form of dy- 
imhm were to be.hnllt with u*nrl windings, 


E«iUl St. 6Tt.N0. ObwtliU 

tho wire would be wonnd around one or the 
other or all the iron wall* constituting the 5 s 
shell or magnetic field of the nrmnturo 1 L 
Instead of this method of winding I Inclose 
alt the wires within Uiostampingxnnd i wind 
the wire in n peculiar manner illustrated in 
Figs. 2 aud 3, where It will bo seen that bo- 6 © 
ginning at the inner terminal b- Ihe wire is 
carried in n winding parallel to the rotating 
field A in sneoossivo turns, ns indicated by 
numbers in Fig. 3, so that ilm wire is built 
up in successive layers from the inside out- 65 
ward until half of the cavity fat oue side tin* 
heavy lino 6 *. Fig. 11 within the stampings is 
entirely tilled, and then the snme method of 
winding Is followed until the opposite half of 
tho cavity is entirely tilled, the outer layers 70 
of tho two bodies of windings being joined 
in circuit, so tliat we have a U shaped moss 
of windings with the opposite terminals there¬ 
of next to the rotating field A. lids winding 
will be clearly understood by following Ihe 75 
numbers in Fig. 3 and observing the graphic 
representation of said winding in Fig. 2, from 
wh ich It np|tearo that successive colls are made 
until opposite parallel layers are formed, (in¬ 
dicates], respectively, by the figures 1337 and 80 
2 10 8.1 and then the snme wire cent iu nos lay¬ 
ing adjacent layers, (indicated, respectively, 
by the figures 0 11 13 13 on one side and 10 
1214 1C on t he other side,) the same wire then 
being carried back in tho uext layer, a* indi- 85 
cnieil on one side by 17 10 21 2.1 and on the 
other side by 18 20 22 24, and then tho last 
peripheral coil made in the half of the cavity 
of the arnuitnre filled by the windings thns 
far described continues over to tho other half 90 
of said cavity, being edited in precisely the 
name manner a* before, the turns, however, 
proceeding from the periphery inward in ihe 
reverse manner to Unit already explained. 

In other words, supposing the lost peripheral 95 
turn on one side tlic Uriel / 5 to be made by the 
wire 48, this wire is continued past the divid¬ 
ing-line W to the side of the cavity, which we 
will suppose to bo vacant, winding precisely 
as before the turns 48 47, 40 43, 44 43, 42 41, roc 
which form the outermost or peripheral layer 
adjacent the ends of the stampings b, the 
snme wire being tSwmcecontinued in its wind¬ 
ings to form adjacent and within said outes- 
uioat layer another layer, (represented by the toj 
figures on ono side 40 38 30 34 nnd on the 


other side 39 37 33 33.) and to on, winding in 
successive layers tho same wire until mid 
wire end* up with the lost soil 3 1 of the ta*t 
or innermost layer lying in line with the first 
S or storting layer with which the winding wo* 
begun at the opposite end of the wire, the 
first coil 1 3 being atone terminal of the en¬ 
tire winding and the last ooll 2 1 being at tho 
other terminal thereof. Tho result is that as 
to the field A rotates, thereby disturbing the 
Induced magnetic conditions of tho magnetic 
body B, which for the time being has become 
an induced magnet, the magnetic lines of the 
body D, when release! from their inducing 
15 bo uroe, follow the usual law of induced mag¬ 
neto, and fall away from the region of the field 
A toward H, causing usual fluctuations in the 
windingof the armature, and thelilreaof force 
In the magnetic field provided by the envel- 
ro oping body or jacketu fall on the wires of 
tho windings and outwardly toward the ends 
thereof at II, thereby creating the greatest 
ini|iedauce at tho adjacent portion of the 
windings end removing from the inner por- 
»5 tiooH of tho windings the hindrance of the 
lines of magnetic force, so that the rise of po¬ 
tential of (he entire winding Is free to toko 
plnco at tho terminals of the windings adja¬ 
cent tho field A, and consequently a high-po- 
50 tentlal region is maintained immediately ad¬ 
jacent the rotating field, and a low-potential 
region in tho winding is maintained at the re¬ 
mote portions of the winding adjacent the 
parts marked H in Fig. 1. In Fig. 8 1 have 
JS shown the same principle of winding applied 
to an armature made up of different-shaped 
stampings, the stomping* shown In Fig. S 
having a central core portion l<‘, around Which 
the wire Is wound. The principle of winding, 
40 however, Is the same as before explained— 
Hint is to aav, tho current ha* to pass from 
the low-potential or outer portion of the ar¬ 
mature along tho entire length of the whole 
winding before it can reach the hlgh-potentlAl 
4J or Inner portion of the armature adjacent the 
rotating field. This is different from previous 
windings in that theold wayof winding would 
be to start, for instance, at the same end ns 
in my winding; bat instead of winding the 
50 wire outward in layers transversely to the 
portion 6 *, as Indicated, the wire would bo 
wonnd directly on the portion b‘ In a spiral 
form throughout tho length of said portion 
l/ 1 , and thon back again to the start in a sec- 
55 ond layer, nnd so on bock and forth in layers 
extending parallel to the length of the arma¬ 
ture Instead of extending transversely there¬ 
to, and the result would be that the current 
would simply have to pass throughout the 
60 length of wire of one layer in order to pass 
from the low-potential region to the high-po¬ 
tential region of the armature, and then the 
current in traveling farther aloog the wind¬ 
ing would pass back again along the next 
*5 layer, traveling from tho high-poteotia! re¬ 
gion to the low-potential region, and so on 
back ami forth, according to the number of 


layers, until Anally it would reach the out¬ 
going terminal. 1 repeat, therefore, that tho 
distinction of my winding thereo.nri* that 70 
alt the current a* it is genera'od by tho fall¬ 
ing of the magnetic line* of force from the 
field A toward the end H is drawn off without 
impedance from the end of the winding away 
from which the lines of force are falling, and 75 
this tokee place throughout tho successive 
turns of the winding until every turn thereof 
back to tho very cod 11 discharges freely all 
it* current in the one direction, all discharge 
in an opposite direction being prevented by 80 
tho Impedance of the line* of magnetic force 
at nnd falling toward the high magnetic po¬ 
tential ends H.' Accordingly an armature 
constructed as shown in Fig. 5 would present 
constant high potential adjacent the rotating 8 < 
field, and the potential would be raised under 
the most favorable conditions. Inasmuch as 
the lines of force of the surrounding magnetic 
field would be continually falling across the 
turns of wire bock so M continually tu keep 90 
releasing ono and the same end of the wind¬ 
ing from their impeding Influence, while con- 
tinning to choke the opposite ends thereof 
adjacent H. 

In Fig. 4 I have indicated the field at A’ 95 
and have providod a rotating armature B’, 
made up of stampings in usual manner, the 
difference over n usual dynamo being, how¬ 
ever, that I have wonnd tho armature a* at 
ready described, Vindicating a ribbon wind- 100 
Ing, which begins adjacent tho core of the 
armature and winds In successive layer* 
thence outwardly in a radial direction, bo that, 
for the reason already explained, there Is a 
constant region of high potential adjacent the 105 
l periphery <n the armature and the inner ter¬ 
minals at the core are low potential. This is 
not only of advantage la that it gets all the 
benefit of the cutting line* of force In the 
magnetic field in the moot natural manner as tie 
they fall across tho turn* successively from 
the inner to the outer portion* of the wind¬ 
ing*, but also ft requires only ono terminal to 
be provided for Ihe high-potential-current de¬ 
livery from the apparatus, thereby permitting 115 * 
tho retorn-eooductor of theclrenlt to be cor¬ 
respondingly light and inexpensive for the 
extremely low voltage duty required of It. 

In Fig*, 0 and 7 I have shown a secondary 
C, wound In the same manner already de- 120 
scribed In detail nfld as shown in Fig. 1. the 
Iron field c being cut away at C to receive a 
primary preferably wound also on tbe same 
principle as the secondary. This produces 
what maybe termed “a magnetic oscillator," 125 
In which all tho lines of force of the magnetic 
field (whether closed or open) are permitted 
on an interruption of the current in the pri¬ 
mary to fall across the secondary, so os to 
cut all the turn* thereof successively from the 130 
center toward U and progressively through¬ 
out the length of the wire. In a transformer 
wonnd in theold wa> the line* of force would 
ent succwwive turn*, ‘o be sure, bnl wonld 
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not out said torn* progressively along lira 
whole wire. Inasmuch as tint windings would 
>*o transverse to the direction that I employ. 
This will bo mom readily understood viowing 
5 10 ami 11, which show the magnetic 

flold a* rnrulo tin of wires forming a; the con* 
lor a coro o’ and lent around the outside of 
the windings to form a jacket c*. The old 
way of making a transformer in this form 
to would have been to wind tho primary along 
tho core e* from ono ond to the other and then 
'rind the secondary over tho primary in sne- 
cejuive layers parallel to tho core back and 
forth. Sly winding, it will hesnnii, isentirely 
•5 different from this, for I wiud the primary c 4 
at ono ond, n» clearly indicated, ami then wind 
the seoonilnry r* In successive layers trans¬ 
versely to the ooro 0 s instead of parallel there¬ 
to, so that all tho current passes out from tho 
jo delivery or outgoing tormina! c' w ithout any 
impedance, because a* tho linos of force fait 
and cut the turns, beginning at o'and failing 
back toward the opposite term Inal c\ the wire 
Is left free to discharge iU current in ouedi- 
»S noctiou only,and this continues until nil the 
wire is left free bock to its tormina! ri. In 
Fig. S 1 have shown a form of transformer 
wound ou the same plan, but having n cen¬ 
tral coro e“ and opposite dbtk-iike magnetic 
30 rlclda «" c 1 *, eounccted therewith, the stamp, 
iags in this ease being made up of pieces c“ 
c :l (shown in detail in Fig. 6) am! pnt to¬ 
gether in an obvious manner. 

Having described mv invention, what 1 
35 otalm, and desire to secure by betters Paten'-, 
is— 

1. In an electrical apparatus, a body pro- 
ducinga magnetic field, n winding within tho 
influence of «uiid body, means to roaintaiu 
«o high-potential and luvrqiotonUnl regions re 
spoctivelv in optmsito parta of said magi'otic 
Meld, aud means to cause fluctuations of said 
flotd, said winding luting wonnd to present 
conditions of electrical poteutml minted In- 
45 vcmely to the magnetic potential of the Held, 
and hnring decreasing potential throughout 
its entire length from its hlgh-|toteutisl re 
gion to iU low-potential region, subs tout billy 
as described, 

Jo 2. In an electrical apparatus, an envelop¬ 
ing body providing a magnetic field for tho 
apparatus,n winding arranged in and subject 
to the Itiflncni'c of said field, means to sc; up 
conditions of potential high and low rela- 
5S lively to each oilier in different regions of 
said Held, and means to cause fluctuations of 
sniii field, said winding having its terminals 
adjacent the region from which the magnetic 
•'in* full on rt fluctuation of said field, said 
60 winding being similarly wound from its said 
tormlnals to it* iiilenuodiato portiou, Lite lat¬ 
ter being adjneent the region toward which 1 
said iiutgnctje Ultra fall, and lieing wound u> I 
present decreasing potent ini throughout It* 
Cj out in- length from Its said respective tenni 
naU to it* said intermediate portiou, siiUriati- 
lially as doaeriltcil 


3. In au electrical apparatus, a liody pro 
vidtng s magnetic field for the apparatus, a 
winding arranged In and subject totlio lit- 30 
flueuec of Mid field, means uc set up condi¬ 
tions of potential high nrnl .ow relatively to 
each other in different regions of said fioid, 
a primary winding restricted to the region of 
said field toward which the magnotlc lines fall, 75 
said first-mentioned winding being wound In 
said field to present conditions of electrical 
potential related Inveracity b> tho magnetic 
potential of Uw> field, said rinding having 
dccreiwing potential throughout its mil ire 80 
length f rotn Its high-potential region to its low 
potential region, substantially as described. 

*. In nn electrical apparatus, a nragnotlz- 
nblo eliell or Jaekc'. providing a magnetic 
field for tho apparatus, a winding arranged in 83 
and subject to the itirtaeuco of said Mold, 
means to set op conditions of itotoutlal high 
and low relatively to each other In different 
regions of said field, a primary winding re¬ 
stricted to I ho region of said field toward jp. 
w'hleh the magnetic linos fall, said first-men¬ 
tioned winding having its term mills ndjncmit 
the region away from which the magnetic limn 
fall, bcingslmilnriy wound from ilssaid termi¬ 
nals to it* intermediate portiou, tins latter be- 05 
ing adjacent said primary winding, ami said 
iiist-uietiiiumsl winding lining wound to have 
11* potential decreasing throughout its entire 
length from its said respective terminals to 
its said Intermediate portion, substantial! v.os 100 
described. 

8. In an electrical apparatus, a thin, flat sec¬ 
ondary winding wound in two similar bodies 
aide by side proceeding frum the intermedi¬ 
ate portiou of tho winding constituting tho isj 
secondary and each of said bodies winding 
lu sueoessivo layers or eolls progressively 
shorter throughout its length froi- the periph¬ 
ery to tho central portion thereof, and a pri¬ 
mary winding restricted to tho peripheral tie 
portion of said secondary, part 'hereof being 
on one side and jiart on tho opposite side of 
said secondary, substantially an described. 

j. In au eleotrleal apparatus, a thin, flat see 
ondary winding wound in two simibvr bodies i is 
side by side proceeding from the intermedi¬ 
ate portiou of the secondary and each wind¬ 
ing in sucecsslvo Layers or cells progress¬ 
ively shorter throughout its length from tho 
periphery to the eeutrnl portion thereof, and uo 
a primary winding restricted to tho periph¬ 
eral portion of said secondary, part thereof 
being on one aide and part on tho opposite 
side of m» id mhmh' 1,1 ry, and a magnet ic jacket 
or IHHly inclosings.-iid winding*, sulwtntitiaily 1 .*5 
as described. 

In tesiimony whereof l have signal my 
nnmo lo this spedihvitinn in the pn-scncoof 
two subscribing •vltm.-sws 

THOMAS II. KINUAIMF. 

WilaeNw: 

Gko. It, Maxwku. 

JtrttX C. KbU Alum, 


He. 619,761 Patsntsd Fib 21, 1899. 
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To all whom it may ctjiuxrn; 

He it known that I, Thomas 11. Kimi.vide, 
of Boston. connty of Suffolk, State of Massa¬ 
chusetts, have invented an Improvement in 
5 Electrical Apparatus, of which the following 
description, in connection with the neeuin- 
pauying drawings, is a specification, like let¬ 
ters on tho drawings representing like parts. 

My Invention is herein shown as applied to 
10 dynamos or motors, ami it resides in tlie dis¬ 
covery or application of a new principle of 
winding, by which the lines of magnetic force 
aro convoyed from u larger area to a sandier 
area for use, thereby producing polarisation 
15 without any largo extent of interior repul¬ 
sion, sncli aa is manifested In bar or cylin¬ 
drical magnets or pnle-pieces. 

My invention might be termed n “ focalirer” 
or" magnetic transformer” fortbe reason that 
«o H focalizes at the center nil tho line*of force 
from tho successively longer turn* toward the 
periphery. This give* quantitative effect and 
transforms thoinagneticeffectdne to the lines 
of force from the longer turns at tho poriph 
15 cry into magnetic potential at tho neuter. 

My invention will bo more fully appre¬ 
hended from the follow ing description, taken 
in connection with the accompanying draw¬ 
ings, which aro illustrative of different cm- 
30 bouimcuU of my invention. 

In tho drawings, Figures 1 and 2 are cen¬ 
tral vortical sections of field-magnets con¬ 
structed and wound to embody my inven¬ 
tion. Fig. 3 is a view in sido elevation, and 
35 Fig, 4 is n sectional perspective, of another 
form of field magnet for a dynamo or motor 
embodying the same principles. Fig. 5 is a 
central vortical section, and Fig.0 a side ele¬ 
vation, (partly broken,) of still another eon- 
40 *1 ruction embodying the same Invention, 
these figures allowing the foealixer-fleld with 

extension-poles. 

In Fig. 1 I have shown a field-magnet hav¬ 
ing two opposite pole-pieces n n\ which, it will 
45 be understood, cooperate with au armature, 
which, however, is not shown, inasmuch a* 
it docs uot constitute part of my present in¬ 
vention, my invention relating to the form 
aud arrangement of tire field-winding. The 
50 field-winding is indicated at h, where it will 
be seen that instead of being wound around 
tho pole-piece In tho form of a cylinder,which 


would bo tho usual winding, ills wound with 
progressively longer coils or tarns, tho short¬ 
est turns being at h’nud increasing in length $5 
from that point to the outer or peripheral 
turns at b\ Preferably the winding is very 
thin, in order that it may have direct action 
upon nn extended area of the magnetic-field 
material, and I have herein shown the re- 60 
specUvo index a* energized from the opposite 
parallel surfaces u’a 1 , thereby producing a 
motor or generator of the iron-clad type. 

In Fig. 2 the pole pieoes a n'are at the cen¬ 
ter of disks o* o', connected at a* to const!- 65 
tato virtually ono magnet. 

Figs. 3 and' 4 also show d iak-shapod fields In 
which tile polo-pieces a «’ project in opposite 
direction* from the hubs o ! of similar cast¬ 
ings o’, tho latter preferably having exten- 70 
stuns n“ thereof to constitute journal-bear¬ 
ings for U10 nrmature-sbaft. (Not shown.) 

Figs. 5 and 6 show a four-pole alternator 
having a split winding made up of tho two 
parts 6* h\ which act on tho dusk-draped field- 75 
magnet# a* the same as in the other figures, 
the difference being, however, that the polo- 
pieces a"' are spread apart or extended, au 
armature being shown in position having 
stampings In the form of flat obl»ugslri|Mof 80 
sheet metal c, bent at right angles opposite 
tho polo-pieces and containing armature- 
w indings e' e*, which may or inny not roUto 
with the armature, a* may 1* preferred. This 
form of winding focalize* the magnetic lines 85 
to tho best advautago and produces a quan¬ 
titative effect at the pole-piece at tho center. 

One advautago of my now system or man¬ 
ner of winding Lx that much less winding is 
necessary for giving a practically-saturated 50 
pole-piece, and, moreover, the polarization 
of tlie lines of magnetic force takes place in 
the most natural manner without interior re¬ 
pulsion or pressure except nt the place of iiw 
where required, and the lines of force are not 95 
wasted and dissipated. Their natural and nor¬ 
mal outlet or direction of uiovcraont in or on 
the iron is toward llu* pole-piece at the cen¬ 
ter, where tho polarization is desired. Also 
by having the winding spread out in thin 100 
layers, a# shown especially in Figs. 1 and 2, 
there is a minimum conflict of lines of force in 
tho windings themselves, thero being merely 
enough thickness of winding over the surface 
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of the Iron to generalo jnst the nnmber of 
lines of force Which can be accommodated by 
the iron. 

lty this system of winding the field offers 
5 less resistance to the How of the enorgizing- 
ourrent, the strength of the field at tho pe¬ 
riphery being almost ml, while at the center 
the concentration gives great strength, and 
on ncconut of this low resistance I am en- 
10 aided to obtain a much higher degree of satu¬ 
ration in the coil of the armature, and incon¬ 
sequence much greater efficiency from the 
machine. 

i'jr spreading the polo-pieces, ns iu Fig. 5, 
15 I am enabled to employ an armature or sec¬ 
ondary winding of very many torus and 
small diameter, which produces high voltage. 

I have chosen for illustration in explain 
lug my inventicu easting* adapted to dyna- 
20 mos or motors; but it will be understood that 
my invention is not restricted In this respect, 
but may bo used for transformers of various 
descriptions and, indeed, fora wide range of 
electrical work, and I intend herein to claim 


»S the mimic broadly. 

Having described my Invention, what I 
claim as new, anil desire to secure by Letters 
Patent, to— 

1. In an electrical apparatus, an electro 
30 magnet for producing a magnetic field, and 

means fur polarizing or converging tho lines 
of magnetic force of said magnet from a large 
area thereof to n smaller area or pole, said 
means including a winding spread out, coex- 
35 lenslvely with said large urea and immedi¬ 
ately adjacent to the siirfaroof said magnet, 
substantially as and for the purpose set forth. 

2. In an electrical apparatus, an electro- 
magnet having its eon tor of polarization sub- 

40 stan tially coincident with tho mechanical cen¬ 
ter of tho magnet, said mnguct extending 


therefrom ill n relatively thin body of con¬ 
stantly-increasing circnmforontta) area from 
said center, and a relatively thin winding for 
said maguct, said winding having its turns 45 
constantly longer as they recede from said 
center of polarization, substantially ns de¬ 
scribed. 

1. In an electrical apparatus, cooperating 
magnets having central pole-pieces or places 50 
of polarization, said magnets each extending 
laterally in divergent directions from their 
respective regions of polarization, and wind¬ 
ing* for said magnets, said windings proceed¬ 
ing from said central pole-plcccs outwardly 55 
along tho surfaces of said radiating parts of 
tho magnets in turns longer as they recode 
from tho said pole-pieces, and said magnets 
inclosing their said windings between them, 
substantially as described. 60 

Iu an electrical apparatus, cooperating 
magnets having central polo pieces or places 
of polarization, said magnet* cachoxtcndiug 
laterally iu divergent directions from their re¬ 
spective region* of polarization, and windings 65 
for said magnets, said windings proceeding 
from said central pole-pieces outwardly along 
tho surfaces of said radiating part* of the 
magneto in turns longer os they recede from 
the said polo-picces, aud said magnets inclos- 70 
ing their said windings between them, tho 
said polo-pieces being spread apart, and an 
armature to cooperate with said pole-pieces, 
substantially os described. 

Iu testimony whereof I biivo signed my 75 
name to this spcciItcalion in the presence of 
two subscribing witnesses. 

THOMAS It. KINRAIDK. 

Witnesses: 

Geo. II. Maxwell, 

Alexaxdkii C. P noun pit. 
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tpviimw, tM H.J », 1B08. : 

To oil whom it nunj coitts.rn; 

Ho It known that 1 , Thomas 11 . Kikkuw, 
of Boston, county of Suffolk. State of Mama 
elm sells, have Invented »n Improvement In 
$ Induction Apparatus. of which the following 
description, in connection with the nccoinpa¬ 
il yin g drawings, is n specification, liko letters 
on tlio drawings representing like part*. 

My invention is an improved induction np- 
to pnratu* whereby discharge* arc innde nossl- 
blc of g renter oraeloney, ns will more fully ap¬ 
pear In lliceoiirsenf the following description. 

1 will describe tho detail* of my invention 
with reference to the aocoinprtliyingd rawi ngs, 
IS whioh illostmten preferred form of the appa¬ 
ratus. 

In the drawings, Figure 1 is a view, partly 
diagrammatic and part ly in section and plat), 
llluatr-ttlng the arrangement ol the svetem 
to according to my invention. Fig. - is n lop 
plan view of the break. Fig. 3 Is a front ele¬ 
vation thereof, parts being broken away to 
show the detailed construction. Fig. 1 is a 
view similar to Fig. 2, showing n modified 
i j form thereof. Fig. is a top plan view of my 
improved spark-gnp. Fig. Osiiows thospark- 
gap in elevation. 

Heretofore there has always been a oonsid- 
cm We amount of waste energy iu system* for 
jo developing lilgh potential, and also there has 
Irccu mi ever prcscntdungnrof broukingdown 
nnd destroying tho apparatus by its own nut- 
put, and accordingly it lias irecn my present 
aim to provide a system in which all llie In- 
j5 crea-e of potential which may bo developed 
shall bo delivered for use for the translating 
devices and in which the apparatus is self- 
containing mid practically indestructible. 

141 A designate a dynamo, battery, or any 
40 other suitable somce of electrical energy. 
From the dynamo the current passes by con- 
dnelors » <« lo an inductance device B. each 
conductor a a' having its own coll ft ft', snid 
coil* being prefemidy insulated from each 
»5 other, us Indicated at ft 1 , nnd surrounded by a 
laminated COM ft 4 . Each coil ft is wound trans¬ 
versely buck and forth until the opposite ter¬ 
minals ft* ft‘ reach the cooler nnd are thence 
carried to the opiMmlte ends of a condenser C, 
SO a break D being intciqxKscd nnd connected to 
the ninin conductors Id IT at ft* ft’ and the dis¬ 
charge from tho condenser being reeeiveil by 


Is dfoi 


a translating device (herein shown as a spe¬ 
cial induction-coil K) by tiieans of nil auto¬ 
matic spark gap 6. 55 

Kach one of the detail* of apparatus above 
enumerated as constituting my system is of 
sjiccini const'uctiou and peculiar elTcci In 
the system, wherebj- it becomes possible to 
discharge currents of considerable strength 60 
with great velocity through the primary of 
the coil E, the discharge across the spark-gap 
being of very great amperage And exceed- 
i turfy short aiid siiarp oscillations. 

Referring now to tho inductance device II, 65 
I will explain that the object of this device 
is to raise the potential of the current and 
cause all this increase of potential to pass to 
tlio condenser, preventing any of it from dis¬ 
charging through the dynamo. 70 

By mv doviee tlw tola! |>otenLlal is deliv¬ 
ered oufy from the forward end of the wire or 
the one towurd tho condenser, and also there 
is only one end of the coil which lm» high ja>- 
lontial. Tills is because the line* of mug- 7$ 
netic force occasioned by the How of the elec¬ 
tric current, which during said (low are radi¬ 
ated from the core or field ft*, fall from tlio 
center across all the turns of wire Into tlio 
periphery aj* tho circuit is interrupted, ami Sc 
hence maintain a region of constant magnetic 
intensity at the periphery, effectually check¬ 
ing alt nsc of potential at that end. tint leav¬ 
ing tho opposite or outgoing end free from 
the presence of the lines of magnetic forooas *5 
booii ns tho break occurs, and therefore with¬ 
out impedance. As soon as the cnrrenl is 
broken the lint* of force fall back toward tlio 
iron core and leave the central portion of the 
coll free from the restraining inllucnce of 9c 
these lines or force, said lines cutting across 
the successive turns of wire, tho coil lieiug 
left free to permit the induced current of in¬ 
creased potential to flow toward the ecuter of 
the coil* or toward that point which lias no 93 
magnetic field whatever to choke track the 
current, thereby permitting tho latter to rush 
ont nneonfined nnd unrestrained toward lu 
natural outlet; but as the lines of the mag¬ 
netic field are constantly maintained witli i« ■ 
maximum imp-wlancc at the periphery of tho 
coil ami remain surrounding the peripheral 
turns nnlil the very last moment of the full 
due to tho btcak in the circuit thoir presence 


there prohibits any imssibility of manifesta¬ 
tion of the rise of the potential iu lilt current 
at that end of the coil, so tli.ttall the increase 
of potential ill tlio whole coil Is obliged to find 
S an outlet from the center, nud tho ease of out- 
Itow from this outlet Increases ns the lines of 
force fall away from the center, thereby re¬ 
moving their icstrniningnnd impeding Infill- 
cnco therefrom. This will bo clear by bear- 
10 ing iu mind the aelion which lukew place in 
what is commonly called n “choke-coil' - — 
i. 1*., a winding about an iron core,said wind¬ 
ing being iu a spiral from mm end nf the iron 
to the other. Iu such a coil it is obvious that 
15 when n current passes the lines of foreo rise 
equally along the extent of the entire coil 
and that when the currant U broken thu lines 
of force fnll directly iu, jierpcndiculur to the 
core, thereby cutting each turn of the spiral 
to equally and at the same time, thereby pro¬ 
ducing high pressure at both ends of tho 
choke-coil, the potential being necessarily the 
same at both cuds of tho wire, because both 
cuds ate affected by the same conditions or 
*5 falling Hues of force. 

In my coil the lines of force do not fail 
equally on nit Urn turns; but there is a mini¬ 
mum intensity at the center nnd a maximum 
intensity at the periphery, the hitter being 
jo the point of entrance of the current, so that 
the current duo to self-induction is always 
free lo Iks drawn off, ns it were, into the con¬ 
denser at one ond us fast os it is developed 
nnd is prevented from departing at the op- 
JJ posito cud, or, stated in other words, while 
the current from the dynamo U always free 
to flow into tho coil for having its potential 
raised tho said potential must all seek Its out¬ 
let nt tlio opposite end of the coll, so that nil 
40 the current of tho coll Hows therefrom into 
the condenser, whereas in a choke-coil the In¬ 
duced cuireui may be said to ooze out at both 
ends, so that the benefit is not received of all 
that is developed. 

45 Ily my coil all tho lines of force are cub 
lected for cutting from the COnler across tho 
entiro coil, whereas iu the uxtuil choke-coil 
tho lines of force that fall nt the center cut 
only the central turns, SO that lu my coil I 
;o develop all the potential that is possible to 

110 developed, 

l regard it ns a new principle to withdraw 
the Hues of magnetic force away from that 
portion of the coil from which the current is 
S5 lieiug drawn nnd maintain n magnetic field 
nt that |wrlioi» of the coll which receives tlio 
current. 

Other features of construction to be noted 

111 the foil shown !ti Fig. 1 are Hint the higli- 
60 potential cud of the coil is llmt pniion of 

least resistance, because thecentral turns are 
of course shorter limn the peripheral turns. 
Tho resistance in the coll iiiinlnishc* ns tho 
potential increases; also, it will be observed 
65 that I have given tho magnet Iccoro substan¬ 
tially tho form of a semicircle In cross-soe- 
tion, my reason for this form being that 


thereby the lines of magnetic force are given 
their host radiation or are distributed to tlio 
best effect on tbo coil, it being understood 
that these lines leave the iron perpendicular 
to its surface and ate gradually bent around 
toward the coil. 

Referring now to the break l>. (best shown 
in Figs. 2 and 3,) I Journal In a central post 
or bearing il the spindle rf nf an iron plato nr 
armature rf% having two or mote ecocntrie 
edges rf', as clearly shown in F’ig. 2, or other 
provision of regions of increasing magnetic 
attraction. Mounted 011 or otherwise con¬ 
nected to rotate therewith nro one or more 
small a nil friction-rolls rf‘, two beiug heroin 
shown mounted At the opposite ends of 11 bar 
rf\ clamped adjustably on the plato rf'. These 
rolls or circuit-interrupters nro preferably of 
indurated fiber. Mounted tooxtend into tlio 
path of the rolls rf‘ isnti arm (shown as a wire 
d*) carrying a hummer rf 1 to contact with an 
anvil if on a post P and limited in its move¬ 
ment by a fiber stop d" on the ond of an nd- 
justlng-senow <I". Tlio wire rf* i* carried by 
a hub rf", loose on a pin rf* nnd hold nnder 
tension by a spring-coil rf", F"ig, 3, fastened 
at one cud to snid hub and at its oilier end to 
a nut rf", carrying an adjusting or set screw 
il'\ so that by looseuing the set-screw and 
swinging its handle one way or Hie other the 
resistance of the arm (!' may be varied. Op¬ 
posite the surfaces rf* I place solenoids or 
electromagnets <T : rf'\ oj>erateil by tnps rf” 
from tho main circuit entering the solenoids 
at their inner terminals, so that as the mag¬ 
nets rf i: rf" are energized they attract the 
plate rf', and by the increasing pull exerted 
thereon on nccuiiut of tlieecccu’.ric surface* 
rf 5 they enure the plate to rotate with ,»speed 
only cheeked by tlie striking of tiro iutor- 
rtnien rf' ngninsl the end of the tiriu if, 
said roils lieiug plaecd relatively to tho high¬ 
est points of the surfaces rf’, so that they 
cutoff the current just before snid highest 
point* gel opjx/vite tho propelling-magnets, 
thereby permitting the momentum or Hu: 
pinto or armature rf 1 to carry said highest 
points beyond the magnets sufficiently to pre¬ 
vent the latter exerting any retarding influ¬ 
ence on the rotation nf the break. Prefer¬ 
ably I mount tiie anvil nml limn moron a swl ag¬ 
ing ledge or carrier rf'", journaled on the post 
rf, so that I nut enabled to regulate the speed 
of the break simply by swinging the carrier 
rf" one way or the other. The sumo effect 
may lie obtained by shifting the roll or roll* 
rf* on the plate il\ provided they are carried, 
a* preferred, on a l»m if, so (hat they can In- 
shifted; but tills adjustment cannot of course 
take place whlhulieap|uiratu* is in n|M>raHiiii, 
nnd therefore for instantaneous regulation of 
IhonppnntLnsnml of Ihesystem I providellm 
8 wi aging carrier rf x . A movement of the car¬ 
rier from right lo left iu the diagram cause* 
tho ourrent to be broken before the armature 
has ranched its point of greatest, attraction, 
nnd ns it is moved farther toward the left the 
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pull on the armature exerted by the magnets 
Is diminished more and more and the *p-crf 
of rotation of tho armature is correspondingly 
reduced, thereby reducing the number of 
j breaks and nt thu same time lengthening the 
time which tho circuit of the inductance-coil 
is closed. This is of great importance, be¬ 
cause thereby it results that tire <l*gn-c of 
magnetic saturation of the core or field ft* 
10 may he increased up to its highest limit. 

I place the arm or wire <?* slightly tangen¬ 
tial to the armature, as will bo seen viewing 
F'ig. ?. in order that the rolls rf* may strike 
the extreme end thereof with least friction, 
i$ striking outward instead of square against 
llm nml. 

Tho mains ft* ft*, Fig. 1, nro connected, as 
stated, to tlio break by the conductors ft* ft 1 , 
nnd in order that the condenser may not dlt- 
*o elmrgo back through the break I interpose in 
these conductors a resistance, herein shown 
a* consisting of n few small turns ft*. The 
discharge from the condenser will seek the 
pith of least resistance, and therefore I inter- 
*5 1*360 just sufficient resistance at ft’ to prevent 
said discharge acting through the break, but 
not enough to render the condenser inoper¬ 
ative. One object of this special break is to 
mako it possible to get all the efficiency out 
jo of the inductance apparatus 1) that there is. 
This would lie impOMdbe with any usual 
break, for the reason that if a usual break 
were used, sons to give an equivalent period 
in which the circuit wo* closed, the brush 
35 would remain upon the surface of the break, 
tending through tho heat or friction engen¬ 
dered to an- upon il, so that the condenser 
could not receive the full charge from the In- 
d uotanoe coil, lot l a port! on wou hi be last npou 
40 the break-surface. My break, however, gives 
an absolutely instantaneous break, this break, 
moreover, lieiug of extremely short duration, 
*0 that in practice I am enabled to leave tire 
circuit closed during thirty-five thirty-sixths 
45 of the period of rotation of tho break-annn- 
ture, thereby leaving the inductance-coil JI 
all of this period in which lo raise Its poten- 
tial. It will lie understood that as the poiul 
of highesLsnin ration of the Coro la Approached 
50 Uh- discharge Into the condenser is uiueli 
greater in volume than if tho magnetic flux 
were not complete. 

In my break there is not only no clianco fur 
it to are, as tliorc is 110 surface for it to arc 
SS over, but the break itself is so exceedingly 
quick that there is not even a spark at tho 
time of break, but there i* merely occasion¬ 
ally a residual spark up-n the closing of the 
break. Thus I am enabled to avoid entirely 
fio tbeconeidcrablo losaof energy heretofore con¬ 
sumed by the break, and I am enabled by the 
use of this break, in connection with the spe¬ 
cial inductnuce-ooll II, tochnrgelhc condenser 
with au amperage which ho* not boon posai- 
05 lile in any system heretofore. Also by rea¬ 
son of the spark-gap G, which I will now de¬ 


sertin', I »tn oraliled to maintain the con- 
detiscr action at the maximum charge and 
without any danger of breaking it down 

I provide electrodes in the form of opposite 70 
parallel disk* <j o', rite atr-gap between whose 
plane surfaces constitutes tbo spark-gap, the 
extended area of these electrodes preventing 
the tendency of the condenser to discharge 
until it has reached Its maximum charge, ami 75 
also causing the discharge to bo exceedingly 
sudden wheu it does take place and the disks 
not being linblo to become unduly heated. 

The spark-gap G constitutes virtually a self- 
recuperative or indestructible condenser, as it 8« 
were, lire parallel and preferably plane metal¬ 
lic surface* gg being the discharge-surfaces 
which discharge through nr across the inter¬ 
vening air dieloctric. lire air-gap is broken 
through when tlie voltage ha* exerted a suftt- 85 
cient strain upon the nlr to rupturo St. The 
larger the disks are the farther apart they will 
spark. At each discharge of the condenser a 
small portion of these plates is oxidized, the 
successive discharges producing- very thin 90 
oxidation Imre aud there until the entire stir- 
faces of the two disks are completely oxi¬ 
dized. Referring to Pigs. 5 and C for tho de¬ 
tails of this spark-gap, it will be scon that I 
provide a plurality of posts if, threaded at 95 
their upper cads and carrying shouldered 
auls *7*. on the shoulders of which is placed 
the ton disk </, being held accurately on said 
shoulder* by a spring </ under n tension-nut 

said out nud spring iteing mounted on the ico 
redueed end of a central post (j*, over which 
tboplatcs pi/Are placed. Tho opposite plato 
j/ rests uu a support nr table g", provided on 
Its under side with a plurality of recesses or 
sockets herein shown as Hirer in number, 105 
which receive props or struts tf, projecting 
upwardly from the base <j u of the Instrument. 
These props <f arc of precisely equal length, 
so that they support the plate j/ in alnolnte 
parallelism toiteopposite plate .7 . Thesup- no 
j*)rt if lias depending from its lower side a 
stud o", which is ongngod by the bifureated 
cud <j" uf a lever f/ u , pivoted at g 1 * to n post 

<>11 the bate. By this provision the most 
delicate adjustment is passible simply by 115 
swinging the lover 7" one way or the other, 
so as to incline the strut* y* more or less, and 
thoreby iucronse or decrease the distance be¬ 
tween Hi* plates 0 {/, the nut* y’ being de¬ 
pended upon for tho coarser adjustment* of i»« 
Hie plates. 

1 have shown tho plates n g a* hollow nnd 
provided wilii water-oireulatlon pipes y" in 
oriler that tliey may bo absolutely prevented 
from all heating under extraordinary oomli- us 
tiou*. 

The induction-coli E comprises a primary 
1 of largo cross-sectional nren, capable of re¬ 
ceiving a considerable amperage, the second 
my «’ being wound 0:1 tiro jwlnetnlc evphiiuc<i 130 
in connection with tho coils ft a, so that it» 
Inner terminal alone ha* Hie hlgh-potenHal 
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disc barge, the other terminal having compara¬ 
tively no discharge. I do not herein claim 
this Imlnotion-eoil, inns much ns it forms Hie 
subject of iiiiuthur application nnd is therein 
5 claimed; nor will I herein further describe tlio 
details thereof, merely showing this particu¬ 
lar coil for the reason Hint this is the only coll 
known to me which can lio used for obtain big 
tlie host results from my system; nor do I 
10 herein claim tho spooled break dovieo, nor tho 
special spark-gap, inasmuch as these form the 
subjects ui.utlcf of other applications, Serinl 
Xo>. UDl.rJT and r,!>],758, filed September?4, 
1808, aud are therein claimed, and it will ac¬ 
ts conllugly be understood that while these pnr- 
licntar instruments are prefei-aldy employ <sl 
lu my system 1 do not intend to restrict the 
latter thereto, nor otherwise tlmii ns expressed 
in the following claims. The conditions Hint 
*o nro obtained in Hits system make il possible 
lo discharge cnrrenl* of enormous strength 
with profit velocity through the primary, the 
rolocity obtained making it possible to raise 
tlie [HiteiiUni In the secondary cuormonsly, 
*5 and the said potential being confined to otic 
terminal only a resulting discharge U ob¬ 
tained representing the total of the potential 
that oibertviso would be manifest nt both ter- 
mi mils of nu ortllnnry coll. 

30 The spark-gap G is adjusted to the point of 
discharge of tlio condenser which it is de¬ 
sired tlie latter should maintain, ami acconl- 
ingly said condenser U automatically dis¬ 
charged as often ns it rises to snid point of 
JS maximum charge, and it can never lie over¬ 
charged, for tho reason Hint the spark-gap re¬ 
mains unvarying. 

The uso of the plates j 1/ maxes possible 
the sudden dlsrlnirgo of the condenser after 
40 it has reached the certain predetermined point 
mentioned, and snid discharge is of grant vol¬ 
ume or Inrgc amperage nnd of a very sudden 
and abrupt nature, ns the current will not 
break across the spark-gap until it cannot 
45 help doing so, nnd when it does do so the dis¬ 
charge takes place with a minimum heating 
effect, not interfering with the efficiency, with 
very rapid nnd with very short nnd sharp os¬ 
cillations, lueu|MtU1o of being obtained be* 
jo tween n ball or point discharge-gap and pro- 
ducUvoof very great results in the secondary. 

The plates 7 g" of the gap G are adjusted to 
the potential at which it is desired tlio con¬ 
denser 0 shall discharge, and then tho break 
$5 D is regulated to give the volume or nmitcr- 
age of current which it i* desired shall cl large 
tho condenser, the latter lieiug automatically 
discharged asfroquentlyas [Is charge reaches 
tho predetermined limit to which the spnrk- 
60 gap has been adjusted. For example, sup¬ 
posing that tlvc break D is adjusted so as to 
require the inductance device 11 toopemtont 
itssnturnted point,**before explained. Then 
tlie number of discharges of thu condenser 
65 across tire spark-gap during each (Inctnaliou 
iu tho coll 15 will bo ninny more times titan if 


tho break 1) were operating more rapidly,and 
hence tlie rapidity of iho discharge from tlie 
induction-coil K ut increased in Its efficiency, 
giving more volume of discharge. 73 

It must bo understood that tho potential 
Hint U developed in Hie iiiduetlou-eoil E is 
Hot as groat when the Iilntcs g '/arc branght 
near together a* it bs w lien they arc far apart, 
liceanse In tlie latter wise the condeimcr 75 
charge becomes greater necessarily before it 
Is discharged. Ity increasing the length of 
1 he spark-gap, the speed of the break remain¬ 
ing Iho same, 1 get nil increaso of iwtonUal in 
the oscillator or lodnction-ooil E, nml also I So 
mayolitalti tho Mime effect without varying 
tlio length of s|Rirk-gnp by decreasing tlio 
speed of the break. 

Tbo maximum potential obtainable from 
the Induction-coil is when the break is nd- 85 
justed to rotateni n spied stir.lcicnlto'Kirtnit 
the saturation of the core frfnnd tlio spark 
pip at G is lengthened so that tire condcnsc-r 
is allowed to charge to il* full capacity. 

The sudden opening of tbo break-gap wide 90 
enough so that no discharge may take place 
thereat, bat nil tho charge seek** much bet¬ 
ter channel of discharge hi the com cnscr, 
taking place as Itdowhi an exceedingly small 
interval of the period of rotation of tile break, 95 
gives tho indnetnneo-ooil U volume of dks 
charge such that it may clrarge tlie condenser 
n considerable nuinberaf times boforennothcr 
break takes place; or, lo put this lu another 
way, my Apparatus enable* me to produce a ios 
charge from tlie device B of Midi enormous 
volume that the spark-gup G will be called 
upon to automatically discharge tho con* 
denser n number of timesduring the interval 
of one falling of the Hues of force In tire in* 105 
ductnucc device 15. 

I regard myself a* tire first to provide an 
induction system capable of automatically 
regulating itself so as to maintain a given 
discharge, and I also believe myself to be the no 
first to provide an apparatus capable of main- 
taiuir.g said condenser-discharge at n given 
amperage. 

The frequency by my system is practically 
unlimited, inasiuucir as n plurality of indue 115 
taneedovices 11 may lie connected independ¬ 
ently to the break D nud eomlenscr C, merely 
being arranged to operate out of step witii 
each other, and there will be no danger to tho 
condenser, for tho leasou 1U.1t the spark-gap uc 
G will take care of all the charge which may 
be delivered to tlie condenser. 

My system enables mo to use a small con¬ 
denser nud yet with enonnotisefficicncy tlierc- 
fmt, 1.-5 

While I have herein described preforrwl 
embodiments of my invention, I do not re¬ 
strict myself thereto. F’orexample, theelee 
tromagtieUMf 1 <J : ‘nodi not be used; but in¬ 
stead thereof the iiidnetanee device is may 130 
be oppositely wound, os indicated in F'ig. i. 9 

so that the core ft’ will bo properly loeaterl for 
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runningthoArmature rpof tho break. In this 
caso I nmko the ends of the core ft* hoinUphor- 
ion), Uionoby obtaining the same advantage 
bcfoto expUiitic<! in connection with Ihosimi- 
JnrJy stluiiK.il surfaces of the core ft 1 , ntul tJie 
colls &'•{/' will be wound back and forth tmns- 
vcracly in the same luniiuet- ns the coils b !>', 
(lie difference being Unit in this caw the in 
nor terminal becomes the low-potential end 
of the coils for connection to the dynamo and 
t licoil lor Icrminalsnrcthehigh-potenlinl ends 
of the coils for connection to the condenser, 
this form of anpnrnlux, however, not being 
so efficient ns tuc form previously described, 
for the rrAston thnL IIhi outer or lunger turns 
present nu Increased resistance to I ho higher 
potential, wheiens tho best effects can be ob¬ 
tained, ns boforo explained, by presenting n 
decreasing rcsistanee loan increasing poten¬ 
tial. 

Mating iluxctilted my Invention, what I 
claim, mid desire to seen re by hollers Patent, 
is— 

1. lunsystciuoflbckiuddcscrihod.aneleo 
trie circuit, menus inetnding re condenser to 
Impress thereon re current of high frequency, 
combined with means for automatically dis- 
eharging 1 he eondcraornt any predetermined 
degree of charge, and menus for varying the 
amperage change of the condenser, substnn 
I billy 1W described. 

3."In a system of tho hind described, n 
soitn-e of elect-lent energy, mid a condenser, 
combined with re device for raising the poten 
tissl of theeurieut, meansfordischnrgingsatd 
raised potential solely in one direction from 
said dot lee. mid means for oout rolling the po¬ 
tential of said device, substantially an do- 
gcrilxsl. 

3. In re system o( the kind doscr.bod, a 
source of electrical energy, a break, con¬ 
denser, and 11 translating device to reocivo 
the discharge from the condenser, combined 
with means for preventing the discharge of 
the condenser back through the break, sub¬ 
stantially ns dcscrilwd. 

4. In a system of the kind described, the 
coin biuret ion with nsoorniiof elect rienl energy, 
re break, rend condenser,Of an inductance de¬ 
vice between srehl source of energy and the 
break, said device hnvingn magnet iccore.aml 
eoll* in tho iiiffuoneoof said core and wound 
to preaent high potential at onccml mid low 
potential at the other end, said coils having 
thoirlovr-potential terminals connected to the j 
soarceof energy 7 , and ihelrhlgli-polenUnl ter- I 
minala connected to Iho condenser, nud In 
terrupted by the break, suliMautinlly os de¬ 
scribed. 

1 In a system of tho kind deserincd, tho 
corn binat ion w i th re sou reo of elec t ricnl energy, 
a break, anil condenser, of an inductaticn de¬ 
vice between said source of energy and tho 
break, said device hnvingn core producing a 
magnetic field, and colls in the inftncnce of 
said field and wound to present high potential 
at one end nud low potential at the other end, 


said coils having their low-potential terminals 
connected to tho source of energy, and their 
high-potential terminals connected totliecon- 70 
denser, and interrupted by tho break, and 
means to vary the degree of magnetic satura¬ 
tion of said field in the operation of the sys¬ 
tem, substantially res described. 

C. In a system of tbo kind described, n 75 
source of electrical energy, a break, and a con¬ 
denser, combined with means independent of 
the break fur automatically regulating the 
frequency of discharge frem said oondonsor, 
MulislNiitiully an described. So 

7. In a system of the kind described, n 
source of •lantrionl energy, an Inductance de¬ 
vice for ruining tho potential of the emreut 
therefrom, said device delivering said poten¬ 
tial in 11110 direction only and away from the $5 
source of energy, 11 break provided with 
means for maintain Ing long intervals of clewed 
circuit, and sudden short, intervals f.f break, 
a condenser, and an automatic dbchatge de¬ 
vice for said condenser, substantially as do- 90 
scribed. 

3. In a system of the kind described, a 
Minin' of electrical energy, an inductance de¬ 
vice for raising the potential of the current 
therefrom, said device delivering said poten- 9; 

1 ini In one direction only and nwny front tho 
source of energy,a break provided with mentis 
fur maintaining long intervals of closed cir¬ 
cuit, and sodden short Intervals of break, a 
condenser, means preventing back discharge ivo 
from the condense rand sparking at the break, 
anil an automatic discharge device for said 
condenser, substantially a* described. 

!). Tliecnmhinntinu in an electrical circuit, 
of an inductance coll having a core produo- 105 
lug n magnetic field and wound to preaent a 
htgh-potonlint region nt one end and Iow-jks 
tcntial region at tins other end, the terminal 
thereof connected with the source of current- 
supply iK'ingnt said low-potential region, and tie 
the opposite terminal Iseing at said high po¬ 
tential region, said coil having the potential 
thereof decreasing In a constant ratio from 
the one to the othortormirml, and nieehanisin 
for Interrupting the said clreult, said tnech- tt$ 
nuisin comprising means for maintaining the 
clrenU closed in periods sufficient, to fully 
charge said ntngnetie field, substantially as 
described. 

10. An inductance-coil comprising n core, i#o 
and a wlndlngofeurreiii-coiidiietorcentrally 

of said core, said winding tn'ing in two coils, 
each having one terminal adjacent said core 
and the other terminal removed from said 
core, with all the windings of the coil located r »i 
between said two terminals, and said coil 
having its potential varying per turn pro¬ 
gressively In a constant ratio throughout lta 
length from one terminal to the other ter- 
tiiinal, substantially as described. 140 

11. In an Inductance-coil, a peripheral core 
or magnetic body, nud a winding of current- 
conductor within the field of said magnetic 
body, said conductor Iwlng wonud to present 


its successive layers of windings successively 
shorter from the periphery to the center of 
the coil throughout the entire length of the 
couduetor, substantially ns described. 

5 1?. In tin inductance device, a magnetic 

oorv, and n eoll adjacent thereto, said core 
presenting curved surf aeon adjacent the coil 
curving therefrom in a direction away from 
the roll, whereby the lines of magnetic force 
to leaving tlie core perpendicular to said sur¬ 


faces arc widely distributed about the eoll, 
substantially ns described. 

In testimony whereof T have signed my 
name to this sj>ecifiontiou in the presence of 
two subscribing witnesses. 

TJTOMAS I). KIKRAIDR. 

Witnesses: 

«bo. II. Maxwki.i., 

Frederick L. Emery. 
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lo aU whom, it mtnj eonoertt: 

lie it known that I, Thomas It. KrxRstPK, 
of Boston, county of Suffolk, State of Masos 
chnsetto, have invented an Improvement in 
5 Electric Breaks, of which the following de¬ 
scription, In connection with tho accompany- 
ing drawings, is a specification, like letters 
on the drawings representing like parts. 

My present application is a division of my 
10 application, Serial No. 879.7M, fried May ft, 

i$us. 

Electric breaks as heretofore provided have 
been subject to considerable sparking, which 
is not only destructive of the apparatus, bnt 
15 is very objectionable in its effects on the cur¬ 
rent and system being operated, this being 
especially true of rotary breaks which operate 
by means of a brush in frictional engagement 
with a rotating surface. Accordingly I have 
jo invented a break in which there is no chance 
for arcing, as thorc Is no surface to arc oyer, 
and also a lending object of my break is’ to 
provide n means for making an exceedingly 
quick break with a relatively long period of 
*5 closed circuit, iny break rendering it possible 
to regulate the period of closed circuit accu¬ 
rately, Many considerable advantages re¬ 
sulting from this construction will occur to 
thoeo skilled in the art. 

30 Tho details of construction and principles 
of operation of my improved break will bo 
more fully pointed oat in the following de¬ 
scription, reference being had to the accom¬ 
panying drawings, in which I have illustrated 
35 a preferred embodiment of tny invention, mid 
tho latter will be more particularly defined in 
the appended claims. 

In the drawings. Figure 1 isatopplau view 
of one form of my break. Fig. 2 shows the 
40 same In elevation. 

On n suitable base D, I journal, in a cen¬ 
tral post or bearing <f, a spindle d' of an Iron 
plate or armature cr, having two or more re¬ 
gions of varying mass of magnetic material, 
45 herein shown In the form of eccentric edges 
<i\ os clearly shown in Fig. 1. 

My object is to provide regions of increas¬ 
ing magnetic attraction to cooperate with one 
or more suitable electromagnets or solenoid 
jo devices so located as to smiisedvely attract 


these regionsof varying uuissof magnetic ma¬ 
terial for rotating tho armature, ns will now 
bo explained. 

Mounted on or otherwise connected to ro¬ 
tate with the armature tP are one or more 55 
small antifriction-rolls,(j*. two being herein 
shown mounted at the opposite ends of a bar 
iP, clamped adjustably on the plate d 1 . Three 
rolls or circuit-interrupter* are preferably of 
indurated fiber. 60 

Mounted toexlend into the path of the rolls 
d* is an arm, (shown as a wired*,) carrying a 
hammer tf to contact with an anvil if on* 
poet cPnnd limited In Its movement by a fiber 
stop <P* on the end of an adjusting-screw d 11 . 65 
The wire d‘ is carried by a hub d“. loose on a 
pin d“ and held under tension by a spring- 
coil rf u . Fig. 3, fastened nt one end, to said 
hub and at Its other end ton nut d”. carrying 
anadju»tingorsct*crewd l ‘, so that by loosen 70 
: ing the set-screw and swinging its hnudle one 
way or the other the resistance of the arm d* 
may be varied. 

Preferably adjacent the periphery of the 
armature <F I place attracting means, herein 75 
shown In the form of solenoids or electromag¬ 
nets d^d 1 ’, connected with the main or other 
source of current by wires d‘\ which cuter 
the solenoids at their i(filer terminals, so that 
as tho magnets d 15 d" are energized they nt- 80 
tract the armature nr plate d*. and by the in¬ 
creasing pnll exerted thereon on accountv* 
the eccentric surfaces d’ they cause the plate 
to rolato with a speed only checker! by the 
striking of-lhointerruptersd‘against theend 85 
of the arm d*, said rolls being placed rela¬ 
tively to the highest points of the surfaces rf*. 
so that they cut off. the current jlist before 
said highest points get opposite the propel- 
llug-magueU*, thereby permitting the nioinen- 90 
turn of tho plate or armature d* to carry said 
highest poi n Is beyond the magnetssu fiicicntly 
to prevent tho latter exerting any retarding 
influence on the relation of the break. 

Preferably I meant the anvil aud hummer 93 
on a swinging ledge or carrier d journaled 
on the post o, so that I am enabled lo regu¬ 
late tbo speed of tho break simply by swing¬ 
ing the carrier d* one way or the other. The 
same effect may bo obtained by shifting the roo 
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roll or rolls d‘ ou the plate d‘, provided they 
are carried, as preferred, on a bar d\ ao that 
Ihey can he styfled. This adjustment can¬ 
not of course take place while the apparatus 
$ is in operation, and therefore for instantane¬ 
ous regulation of the apparatus 1 provide the 
swinging carrier <P\ 

A moveroentof the carrier from right to left 
causes the current to bo broken beforo the 
to armature baa reached its point of greatest at¬ 
traction, and as it is moved farther toward 
the left the pull on the armature exerted by 
the magnets is diminished more and more, 
and the speed of rotation of the armature is 
15 correspondingly reduced, thereby reducing 
the number of breaks and at the same time 
lengthening the time which the circuit being 
interrupted is closed. 

I place the arm or wire d* slightly tangen- 
ro tin! to the armature, as will be seen viewing 
Fig. 1, in order that tho rolls rf* may strike 
tho extreme end thereof with least friction, 
striking outward instead of square against 
theend. Tbearui (Pis connected to the main 
15 or branch therefrom at «f” by means of any 
suitable conductor ri 11 , and tho nnril ci* has 
a connection d** to the deli m t f 
circuit, as will readily be understood. 

In operation the magnets being energised 
30 attract the eccentric surfaces or other vary- 
i ng masses of magnetic material, so as to canse 
the armature to rotate over to the left, Fig. 
1, the circuit being completed at <F d' until 
U10 very moment wlieu the iuterrupter d* 
35 strikes the free end of tho arm d*. whereupon 
the circuit is instantaneously broken, and 
as this time occurs slightly before the highest 
points or places of greatest attraction of the 
armatare come opposite the solenoids the 
40 Utter are rendered inactive merely during 
the moment when the momentum of the arma¬ 
ture is carrying the latter by the solenoids, 
soostobringthe region of least magnetic mass 
again opposite the solenoids in position for the 
45 bit to:, upon becoming active by tho making 
again of the circuit, to renow their pull upon 
the armature, and thereby continue its rapid 
revolution. This action is rapidly repeated 
at every make and break of the instrument, 
jo I prefer to provide opposite e< lenoids in 
order In render the device perfectly balanced 
and cmojth-running, although It will be un¬ 
derstood - hat variations in this and in alt other 
dcU ib of my invention may be made. 

55 3y tho use of my invention the lime-period 
of aloe „'•! circuit may be made as considerable 
as desired. With any usual break this would 
be Impossible, for the reason that lo order to 
give an equivalent period of closed circuit 
60 the brush would of necessity remain upon the 
surface of the break so long aa to heat fric- 
tionnlly tho surfaces, ao as to produce a con¬ 
stant are, ultimately destroying the break as 
well as the efficiency or tho circuit. In my 
65 break rhere i* not only no chance for it to arc, 
as there Is no surface for it to are over, but 
the break itself is so exceedingly quick that 


there is nut even a spark at the lime of break, 
bnt there is merely occasionally a residual 
spark upon tho closing of the break. 70 

Having described my invention, what I 
claim, and desire to 9ecnre by Letters Patent, 
is— 

1. An electric break comprising a rotating 
member, nu electromagnet, a break device, 75 
and means driven by said rotating member 
for interrupting said break device, said ro¬ 
tating member presenting a snrfaeo of attrac¬ 
tion to said magnet eccentric to the center of 
rotation of said member, substantially as dc- 80 

scribed. 

2. An electric break comprising a rotating 
member, an electromagnet, a break device, 
and means driven by said rotating member 
for interrupting said break device, said rx>- 8j 
fating member presenting a surface of attrac¬ 
tion to an id magnet eccentric to thecenterof 
rotation of said member, and means for vary¬ 
ing tho timo of interruption of said break de¬ 
vice relatively to tho point of highest attrac- 90 
tion of said ec-oentric surf ace,substantially as 
described. 

3. An electric break comprising a rotating 
member, an electromagnet, a spring, a break 
device, means to vary the resistance of said 95 
break dovice, and means driven by said ro¬ 
tating member for interrupting said break 
device, said rotating member presenting a 
surface of attraction to said magnet eccentric 

to tho ccntcrof rotation of said member,and ico 
means for varying the timeof interruption of 
said break device relatively to tho point of 
highest attraction of said eccentric surface, 
substantially as described. 

4. An electric break comprising a rotating 10$ 
member having regions of varying mass of 
magnetic material producing regions of in¬ 
creasing maguotic attraction, an electromag¬ 
net adjacent said rotating member, a break 
device, and an interrupter driven by said ro- no 
fating member for interrupting the break de¬ 
vice, substantially as described. 

5. An electric break comprising a rotating 

member having regions of varying mass of 
magnetic material producing regions of in- 115 
creasing magnetic attraction, an electromag¬ 
net adjacent said rotating member, a break 
device, and an interrupter carried by said ro¬ 
tating member for Interrupting tho break de¬ 
vice, substantially as described. no 

6. An electric break comprisinga rotating 
member having regions of varying mass of 
magnetic material producing regions of in¬ 
creasing magnetic attraction, an electromag 
net adjacent said rotating member, a break 1*5 
device, and a pivoted roll carried bvsaid ro¬ 
tating member for interrupliog the break do¬ 
vice. substantially as described. 

7. An electric break comprising a relating 
member having regions of increasing mag- 130 
netie attraction, an electromagnet adjacent 
said rotating member, a break device, and a 
pivoted roll carried by said rotating member 
for interrupting tho break device, and means 


for adjusting SAid roll on said rotating mem¬ 
ber, substantially as described. 

S. An electric break 00mprising a rotating 
member having regions of increasing mag¬ 
netic attraction, an electromagnet adjacent 
said relating member, a break device, and a 
bar fixed on said rotating member and pro¬ 
vided with roil* pivoted thereon at Its oppo¬ 
site ends in lino with and to intorropt said 
bre^k device, substantially as described. 

0, An electric break comprisinga rotating 
member having regions of increasing mag¬ 
netic attraction, an electromagnet adjacent 
said rotating member, a break device, and an 
interrupter carried by aaid rotating member 
for interrupting the break device, said break 
device being mounted on a carrier movable 
concentrically to said rotating member, sub¬ 
stantially as described. 

10. An electric break coin prising a rotating 
member having regions of increasing mag¬ 
netic attraction, an electromagnet adjacent 


I said rotating member, a break device, and a 
I revolving Interrupter driven by said rotating 
member, said break device including avield- *5 
log arm projecting obliquely into the path of 
said interrupter, substantially as described. 

II. An electric break comprising an arm 
carrying a hummer, an anvil opposite said 
hammer, said arm bcingyieldingly supported 30 
and provided with means for regulating the 
tension or resistance thereof, an interrupter 
for engaging the free end of said arm, and 
automatic means operated by the current be¬ 
ing broken for driving said Interrupter, sub- « 
Manually as described. 

In testimony whereof I have signed my 
name to this specification in tho presence of 
two subscribing witnesses. 

THOMAS B. KINUAIDK. 

Witnesses: 

Geo. H. Maxwell, 

Alkxasukk C, PnouDriT. 
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To nil whom it mn’j concern: 

lie It known that I, Thomas B. ICixraiok, 
of Boston, county of Suffolk, State of More* 
ohusetta, have invented an Improvement In 
j Electric Spark-Gaps, or which the following 
description. In connection with lliwnocompa- 
nying drawing*, is a specification, like letters 
on the drawings representing like parts. 

The more recent developments in electrical 
io matter*, and particularly in tho line of ex¬ 
perimental research in connection with static 
electricity, have developed conditions requir¬ 
ing tlie disc barge of such enormous pot untiftls 
and ainperageas to render tiro apparatus hore- 
ij toforc provided for such purposes inefficient 
and largely useless, fur t lm reason that these 
enormous discharges which the electrician 
frequently desire* to exjicriment or deal with 
very quickly render Inoperative or destroy 
so Hitch usual apparatus. 

Accordingly it ts the object of mv present 
invent inn to proxide a practically indestructi¬ 
ble discharge apparatus to meet the more ex¬ 
acting requirement* o:’ tho present day; and 
»5 to that end I provide a spark-gap which ts 
virtually self-recuperative and comprises op- 
positopamliel discharge-surfaces of consider¬ 
able area, which, besides their practically In¬ 
destructible character,possess numerous very 
30 Important ad vantages, nil ns irillbomorc fully 
pointed out in the course of the following de¬ 
tailed description of the apparatus, rcforvr.ee 
beinslmd to the accompany iugdmu lngs,illtia- 
trative of preferred embodiments thereof. 

35 iu thedrawlngs. Figure 1 represent* In side 
elevation nsimpleform of my ituprovedspnrk- 
gap. Fig. 2 is a similar view showing a modi¬ 
fication. Fig. 3 is n lop plan viow of the form 
of apparatus shown in Fig. 8. 

4 o While the spark-gap which constitutes my 
invention and which I will now describe is 
primarily in tended for use in U ischnrging con 
denser*, as shown in my application, Serial 
Xo. OTO.rrJ, filed May 6, 1333. it will bo un- 
4j dcretood that It Is no: limited thereto, but may 
tm employed in vnrious other relations. 

I provide oleetrodes preferably in the form 
of opposite isxrallel disks g g, the nit-gap be¬ 
tween whoso plane surfaces constitutes tho 
50 spark-gap, tho extended area of tlieso oloe 
trades preventing the teudeney of the con¬ 
denser, for example, to dischargo until it ha# 


reached Us maximum charge and also caus¬ 
ing tho discharge to be exceedingly sudden 
when it does take place and the disks not lie- 55 
tic liable to become unduly heated. 

The spark-gap constitute* virtually a wdf- 
reeuperative or indestructible condenser, as 
it wore, the parallel and preferably piano me¬ 
tallic surfaces g g being the disebarge-snr- 60 
face*, which discharge through or across tho 
intervening air dielectric. The air-gap Is 
broken through when tho voltage luut exerted 
a sufficient strain upon the air to rupture tt- 
The larger lim disks are the greater condenser 65 
capacity will they have, and hence the farther 
apart they will spark. 

At eacli discharge of tho condenser a small 
portion of the platen g tf la oxidised, the suc¬ 
cessive discharges producing very thin oxi- 7° 
(bition here and tlrero until tho entire sur¬ 
faces of the two d Isks nt 0 com plotoly ox Wised. 
Suitable means i* provided for accurately ad¬ 
justing these plate* relatively to each other 
and regulating their distance apart, or, in 75 
other words, for controlling the resistance of 
the intcrvcni ng gaseous dielectric, and, refer 
ring to tho drawings, where 1 have shown a 
preferred means for accomplishing my object, 
it will be seen that I provide a plurality of 80 
post* (,t\ threaded at their upper ends and 
carrying shouldeted nuts g‘, on the shoulders 
of which ia placed the top disk g\ The op¬ 
posite plate <j rests on a support or table p 4 
and is mounted loosely on a post jj®, being 85 
normally held downwardly by a spring g, 
contained in a hanger or housings’, depend¬ 
ing from the tabic g\ said spring bearing at 
0110 end against the Hanged lower end of tho 
hanger <? : nnd at its other end bearing against 90 
a washer o', retained by a screw <f, who*; 
head enters a hole or recess in tho plate g for 
centering the latter. 

The plate g is provided ou iU under side 
with a plurality of recesses or sockets, heroin 93 
shown an three ill number, which receive 
prop* or struts fl“, projecting upwardly from 
the base of the Instrument. These prop* g" 
are of precisely equal length, so that they 
support tho plate g in absolute parallel ism to too 
it* opposite plate g. The support g *has de¬ 
pending from its lower side a stud which 
is engaged by the bifurcated end g l * of a le¬ 
ver g", pivoted at g u tou post r/ l, ou the base. 
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By this provision the most delicate adjust¬ 
ment is possible simply liy swinging the lover 
jr“ one way or the oilier, so as to Inollne the 
struts y* more or less, am! thereby Increase 
S or decrease the distance between the plates 
fly', the nuts y* being depended upon for the 
coarser adjustments of tho plates. 

Iu Figs, 2 and :S I have shown the ptaies >j 
n’ as hollow an<l provided with walor-circu- 
10 latlon pipes y“ In order that they nuty t>o ab¬ 
solutely prevented from all beating under ex¬ 
traordinary conditions. Under usual condi¬ 
tions, however, this provision is entirely un¬ 
necessary, it being sufficient simply to provide 
>5 tho plates, as shown in Fig. 1. 

When the adjacent surfaces of the plates 
have become entirely oxidised, the plates may 
lie turned over and the!r oppositesides used, 
and when both sides have become oxidized 
so they may be readily removed and scoured olT 
without dostroyinguuyof thoirndjustmonla. 

Ary apparatus makes possible tho sudden 
discharge of a oondenser after the latter has 
reaches! a certain predetermined point, unit 
»S said discharge is of great volume or large 
amperage and of a very sudden and abrupt 
nature, as theeurrent will uot break across the 
spark-gap until it cannot help doiug so, and 
when it does do so the discharge takes place 
30 with a minimum heating effect, not Interfer¬ 
ing with the efficiency, with very rapid and 
with very short aud sharp oscillations inca¬ 
pable of being obtained between a ball or 
point discharge gap. 

35 Tho adjustment of tho plates relatively to 
each other regulates the amperage-discharge 
of the instrument bciog discharge*!. 

llavlng described my Invention, what I 
claim, and desire toseenro by Letters Patent, 
40 is— 

1. A spark-gap of the kind described for use 
in a con denser-ei rc u 11,said spark-gap presen t- 
ing opposite parallel discharge-surfaces of 
relatively large areas and means for regulat- 

45 ing the discharge distance between said par¬ 
allel surfaces, whereby n condenser charge 
may beau torus tleally governed, su bstantially 
ns described. 

2. The herein-described spark-gap corn prts- 
50 ing opposite electrodes presenting parallel 

discharge-surfaces, one of said elect rodcs be¬ 
ing supported on three or more struts of equal 
length, and means for rotatlngsaid strut-sup¬ 
ported electrode about its center, whereby its 
55 adjustment may be varied tonud from the op¬ 
posite electrode, substantially as described. 

3. A spark-gap, comprising two permanent 
largo superficial areas parallel to each other, 
constituting opposite dlschaigu-surfaccM, and 

60 nn interposed gaseous dieloctrie, said dis¬ 
charge-surfaces having condenser capacity 


for breaking down the Intervening dielectric, 
and the latter automatically restoring or re¬ 
newing Itself, substantially as described. 

4. A spark-gup comprising opjwwdlo hollow 65 
plates or disks havingparallel disclutrgc-snr- 
faces, means for regulating the discharge dis¬ 
tance between said surfaces, and circalalion- 
plpee entering the same, whereby a circula¬ 
tion of wnlcr may be maintained for keep- 70 
lug the plates or disk* cool, substantially ns 
described. 

5. A spark-gap comprising three or more 
posts, shoulders adjustable thereon, a plate 

nr disk supported on said shoulders, a second 75 
plate below the same, a support therefor, 
three or more upright struts loosely engagiug 
said support, nud means to rotate* said sup¬ 
port about its eeuter, whereby said struts aro 
simultaneously aud similarly moved for va- 80 
ry Ing the distance apart uf said plates, sub¬ 
stantially as described. 

0. A spark-gap comprising a veutrul post, n 
plurality of snpporting-poots, two plates, one 
carried by said support ing-posts and theother 85 
adjacent said central post, three or more si ml- 
larstriiissuppnriingsnid lower plate, aspring 
maintaining said struts in proper support ing 
relation, and means to rotate the lower plate 
on said central post, substantially ns do- 90 
scribed. 

7. A spark-gap comprising a plurality of 
Hup|M>rtliig-poNix, two plates, the lower plate 
being pivotally mounted, three or more simi¬ 
lar struts supporting said lower plate, and lire 95 
upper pinto beingsupported by said support- 
lug-posts, a lever pivotally mounted adjutant 
said lower plate and loosely connected there¬ 
with at its inner end for rotating snid plate 
and tipping said struts, substantially aa do- 100 

8 . A spark-gap comprising a central post, n 

e urnlily of supporting-posts, two pistes, the 
wer plate belug pivotally mountod concen¬ 
trically to said central post, a hanger depend- 105 
Ing adjacent said post, a spring between said 
post and hanger nud engaging the hanger at 
its lower end nud held by tho post at it* up¬ 
per end, three or more similar struts support¬ 
ing said lower plate, and the upper plate bo- no 
ing supported by said supporting-posts, a le¬ 
ver pivotally mounted adjacent said lower 
plate and loosely connected therewith at its 
inuer end for rotating said plate and tipping 
said struts, substantially ns described. ’ 115 

In testimony whereof I have signed my 
name to this specification iu the presence of 
two subscribing witnesses. 

TIIOMAS B. KINRAIDK. 

Witnesses: 

Geo. II. lUxtrnx, 

A LKXAMU.lt c. I’nouumv 
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To nil i vhom U may concern: 

Be It known that 2, Thomas It. Kinkaiuk,*;! 
Boston, county of Suffolk, State of Massachu¬ 
setts, have Invented an Improvement In Ad- 
S justing Device* for Vacuum-Tubes, of which 
the following description, In connection with 
the accompanying drawing, U a specification, 
like letters on the drawing representing like 
parts. 

to This Invention relates to means for adjust¬ 
ing or regulating the focal distance at tho 
electrodes tn vacuum-tubes such ns are com¬ 
monly used in X-niy work Ills quit* 
ttal that some incatls for accurately and deb¬ 
ts cately adjusting tho elect rode* in this class of 
Instrument* should Iso provided in order to 
control the voltage and otherwise regulate the 
proper working of Lite apparatus, nud yet be¬ 
cause of the vacuum requirement* of the tube 
so external adjusting menus, such as might or¬ 
dinarily In; employed iu the apparatus in gon- 
enil use. cannot be used, and accordingly I 
have provided an internal adjustment, by 
means of which the electrode* may !>c ad- 
»5 justed toward and from each other to the mi¬ 
nutest degree required. 

In it* simplest form, as herein shown, my 
invention consist* of agravity-hammer or ad¬ 
justing mean* operated by gravity. 

30 The details of construction of my invention 
nud its mode of operation and further advan¬ 
tages thereof will ho pointed out more fully 
In the course of the following description, 
reference being liud to the accompanying 
35 drawing, in which I have illustrated a pre¬ 
ferred embodiment of my invention, and the 
latter will bo mono particularly defined in the 
appended claim*. 

In the drawing the figure represents in vor- 
40 tical longitudinal section a typical vacuum- 
tube provided with my improved adjusting 
means. 

It will be understood that the tube a may 
bo a Crookes or Gcissler tube or any of the 
45 usual kinds of vacuum-tubes used for this 
general purpose or may l>o any preferred 
kind, nud, in fact, my invention may be ap¬ 
plied to electrical apparatus of any kind 
wherein electrodes are employed within n 
50 vacuum. The opposite electrode* are herein 
Indicated at a' a, being suoh as are commonly 
used in connection with X-ray work, the elec- 


] trode a* being supported on a conductor «*, 
suitably mounted iu a glass or othor socket 
or post «\ having nn external connection by 55 
means of a suitable platinum nr other wire n\ 
and the electrode a 1 is similarly provided with 
n conductor n- and wire 'i : , housed iu u gloss 
or other stem «* of tlie tube. 

I have herein sliown my improvemeut iu 60 
connection with the electrode <«'; Inn II will 
bo understood that it may be provided In con¬ 
nection with the opposite elect rod o, or, if de¬ 
sired, both electrodes may be made adjust - 

65 

Slidinglv mounted on the rod or conductor 
11' is a cylinder o\ tilting said rod with suffi¬ 
cient exactness to prevent relative movement 
simply by the weight of the parts, but yet per¬ 
mitting the tube to slide frictional.v on wild 70 
rod when required, a* will be more fully ex¬ 
plained. 

At its tower ond, aashowu, the tube o' car¬ 
ries a hollow or recessed part <**, to the oppo¬ 
site end of which is permanently secured a 75 
rod or post o’*, which carries the electrode a*. 
Within a longitudinal recess a", provided In 
tho part n*, l mount a gravity device, prefer¬ 
ably in the shape of a Iwll a", capable uf mov¬ 
ing iu said recess so ns to strike projections 80 
therein, hum in shown an formed by the oppo¬ 
site ends of the recess. 

When it Is desired to change the adjust¬ 
ment of the electrode* in any degree, all that 
is necessary Is to move the vacuum-tulie in 85 
such a manner as to cause the ball or gravity 
device a" to striko or pound upoo one or the 
other end of the recess « u , thereby driving 
tho cylinder «* on to or off from tho post a* to 
the extent required. 90 

Tho rod a' s has a bearing o 1! In order to 
maintain it perfectly steady, and the rod a* 
preferably has a stop a u to limit the move¬ 
ment iu that direction of the tube or cylin¬ 
der o’. 9J 

While I have herein shown my invention in 
ono specific and preferred nmlNKliment there¬ 
of, 1 wish tt understood that I am not limited 
thereto, inasmuch ns it is capable of treiug 
euitrodied in very many constructions, the 100 
main Idea thereof being to provide a gravity 
devioo for automatically shifting the elec¬ 
trode according to the position in which the 
vacuum-tube U placed nud by this means 


changing tho striking or fooat distance of the 
two elect rode* from each other. For instance, 
instead of having tho part a ’ hollow to slide 
on the rod af the parts may be reversed, and 
5 the part «' may slide within the pan a', or 
tho part o’ or its equivalent may have fric¬ 
tional engagement with anyotlier part of the 
conductor or tube, so as to bo retarded as de¬ 
sired, and I may employ any kind nf an elee- 
10 trio conductor between tho adjustable elec¬ 
trode and the external connection a T ora', as 
the case may be, or tho gravity device, in¬ 
stead of being a ball sliding within a mem¬ 
ber, may euclrele and slide on said membor 
15 or may bo in any other shape moving in or 
on any moving part to be adjusted, It being 
understood that my invention consists in its 
broad aspect simply in providing a gravity- 
operated device for overcoming the frictional 
20 resistance of tho adjustable electrode. 

Having described my Invention, wlint I 
claim us now, and desire to secure by Letters 
Patent, is— 

1. In a vacuum-tube having an electrode 
25 adjustable therein, means for adjusting said 

electrode, said means being operable by grav¬ 
ity, substantially a* described. 

2. In a vacuum-tube, an electric conductor, 
an electrode, connections between said coii- 

30 duclor and said electrode including a device 


Blldlngty mounted in aaid tuboand normally 
retarded fricttonally from movement, and 
meaus contained within the vacuum-tube for 
moving said sliding device and thereby ad¬ 
justing the electrode, substantially as de- 
scribed. 

3. In a vacuum-tube, the combination with 
nn adjustable electrode thereof, of mean* 
within the vacuum-tube and controlled by 
the position of said vacuum tube for adjust¬ 
ing the position of said electrode, substan¬ 
tially aa described. 

4. In a vacuum-tube, nn electrode slidingly 
mounted in the tube aDd having a recessed 
connection, and a gravity device movable in 
said recess for shifting the electrode in ono 
dirootion or the other, substantially aa de¬ 
scribed. 

5. In a vacuum-tube, tho com hi nation with 
an electrode mnvably mounted therein, of n 
gravity-hammor for shifting said electrode, 
substantially aa described. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

TIIOMAS B. KINRAIDK. 

Witnesses: 

Oko. II. Maxwri.l, 

Gko. W. Grkrort. 
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2i> nil wham U tntuj concern • 

Be It known tbrtl I, TnoHAS Bt'HTON lvix- 
raioe, n citizen of the United S*at«H. and a 
resident of Beston, county of Suffolk, and 
5 State of Massachusetts, have invented an Im¬ 
provement in Electrical Apparatus, of which 
the following description, in connection with 
the accosnpnuyiug drawings, is n speciflcn- 
tion, liko letters on tho drawings represent- 
io ins like parts. 

My present invention is of wide application 
to various kinds of electrical apparatus and 
embodies certain Important discoveries which 
I have mode whereby I «ra enabled to posi- 
15 lively maintain an electrical discharge in one 
direction only and tinder proper conditions 
to maintain said discharge coniiniiously, pro- 
dneing, for instance, without tho Interven¬ 
tion of a commutator n continuous current 
»o directly from an alternating or Intermittent 
current. Without necessarily stating that 
such Is the fact, it may be supposed that there 
is simply cloctrical energy and that the pres¬ 
ence of said energy t* what we call a “ posi- 
*5 litre” condition, and the absence of said en¬ 
ergy is what we call a " negative” eonditlon, 
and tbU, taken with my discover}* that elec¬ 
tric energy in its positirecondition discharges 
reluctantly from a plane (without edges or 
jo angular or pointed surfaces) and discharges 
with perfect freedom from a point, enables 
me to control the direction of discharge of 
the current, and hence the accumulation of 
potential. Tho requisite conditions are pro- 
35 Tided by inonns of what I term an “exlon- 
sionless point,'' which provides, as nearly ns 
it can be done mechanically, the ideal di»- 
chargo-olectrode or positive condition for the 
outward flow of the electrical energy, and by 
40 means of what I term a “limitless plane," 
which provides in tho same manner the re¬ 
ceptive electrode or negative condition. In 
which there may be said to be an absence of 
energy (or a lower potential than that of the 
45 point from which tho discharge comos) corre¬ 
sponding to a vacnous oond i tion or absence of 
electrical pressure. By this means the elec¬ 
trical energy tends to discharge continuously 
in one direction only—via., from the exten- 
50 sionloss point to tho limitless plane. 

In the drawings, in which I have illus¬ 
trated, largely diagram matically, one form of 


my invention, Figure 1 represents, partly dia- 
grammatically and largely In vertical crosa- 
sccllon.two electrodes arranged toprovide the 55 
conditionsabovcexplaincd. Fig. 2illustrates 
the application thereof for transforming an 
intermittent current into a constant current. 

Fig. 3 illustrates tbeapplication of my inven¬ 
tion to Leyden jars for converting an Inter* 60 
m I ttent discharge In to a con t i n nous d ischargc. 

Tho general stmctnral features of my In¬ 
vention may bo very briclly stated. 

Referring to Fig. 1, It will bo semi that the 
electrode a is pointed or pencil-shaped and 65 
that the extreme discharge-point 6 lain orpro- 
jeoted slightly through a small aperture 0 In a 
rubber or other flat disk d, which extends at 
right angles thereto, the purpose of (bis disk 
being to cut off the attracting area which 70 
would otherwise Ire present In the converging 
walls or surfaees of the electrode a. By this 
means I provide an “cxtensionlcss point,” 
speaking electrically. By this term I meau 
a point in which the attractive area of the 75 
electrode relatively to tho opposite e'.ectrodo 
is limited to the point ltscir, or, in other 
words, in which the rubber disk r? shields all 
tho surfnoe of the rod or electrode behind tho 
very point thereof. The rubberdtsk const!* 80 
tutes means for catling off the roceptivo area 
about the disebarge-poiut. Opposite the elec¬ 
trode point b Is tho receptive electrode e, 
which maintains a negative condition rela¬ 
tively to the electrode a and which I have 85 
termed tho “limitless plane," speaking again 
electrically, this electrode haring a large re* 
ceptlvo area and being provided with means 
for preventing the tendency to discharge, said 
means residing in presentinga receptive snr- 90 
face or plane without angles or points, and 
this plane is secured by providing a flat sur¬ 
face 1 of considerable relative extent and 
curving its edge* bnek and inwardly, as Indi¬ 
cate'! at g, whereby, viewed electrically, tho 95 
surface is limitless, inasmuch as it has no 
termination within the influence of the dis¬ 
charge-point i>. 

In operation, tho positive energy discharges 
invariably from the point 6 to tho piano /, 100 
and there is no'discharge from the latter back 
to tho point, ono reason therefor being that 
the attraction of tho limitless piano is com¬ 
pelling, there being practically no attraction 


nun 


in tho opposite direction duo to tho shielded 
point. 

Applying the invention to practical uses, 
it will be scon that Its field is important and 
5 

In Fig. 2 I have indicated a typical sonreo 
of inUtt-mitlnnl or alternating energy In the 
form of an igduotion-coil A, (operated by an 
alternating current,) whose terminals i j are 
10 provided with electrodes a t of tho kind al¬ 
ready described,and opposite those electrodes, 
which are arranged in pairs, are complemen¬ 
tary etcctredcsea, connected ton working cir¬ 
cuit k, which it is desired shall have a coniin- 
15 uous current. 

Remembering that, ns already explalued, 
the cxtensionlcss-point and limitless-plane 
electrodes compel the discharge to take place 
in ono direction, It will bo seen that tho Inlor- 
20 mittent or alternating discharge from tho coil 
h Is automatically transferred into a contin¬ 
uous current by the lower sets of electrodes 
as arranged In Fig. 2. 

Again referring for further illustration to 
*5 Fig. 3, it will be seen that I have arranged two 
Leyden lore ra, having their outer coatings 
electrically connected by a wire n and their 
inner coatings connected by posts p, in which 
n re mounted nsoaldlBohargo-rodsr,Rnld posts, 
30 however, lining provided oti their upper ex¬ 
tremities with the electrodes a e,oppo*ite elec¬ 
trodes e a at tho terminals of a coil h, (op¬ 
erated by an interrupted current.) By this 
means it’is possible to maintain constant die 
35 charge at an approximately fixed potential 
similar to the discharge from a static machine, 
as tho intermittent discharge from tho induc¬ 
tion-coil, which is the sonreo of snnply for the 
Leyden Jars, Is enabled to keep the Leyden jars 
40 at a practically saturated point, so that the 
latter can maintain a constant discharge be¬ 
tween their rod* r. Till* application of my 
Invention is of great practical importance for 
the electrical spinning of fine fibers, such as 
45 silk, the rapid evaporation of liquids, and the 
accomplishment of effects that can be pro¬ 
duced by the continuous running of a static 
machine. The static machine noooesarlly 
leaks. Is not subject to control, and is of nc- 
50 ceesity uncertain, whereas by my invention 
all these objections are removed and the 
static discharge is rendered continuous and 
uniform. 

My Invention U what might be called an 
55 “electrical chcek-valvc,” as it permits tho 
unlimited discharge of the current in one di¬ 
rection, but chocks it from discharging in tho 
opposite direction. 

In measuring the effectiveness of my inven¬ 
ts lion I have found that upon arranging the 
source of supply in such a manner that a nosl- 
tlve discharge could be compelled to pass from 
the electrode 1* to the electrode h the elec¬ 
trodes could only be one-quarter tho distance 
65 apart that they could be when the current 
was passing in the opposite direction, and 


even then the current had to be forced or 
compelled to discharge, because, if possible, 
it would seek someolhcr outlet In preference 
to tho one desired for tbosako of experiment. 70 

It will be understood that the practical em¬ 
bodiment of my invention may be varied 
within a wide range of equivalent embodi¬ 
ments, and accordingly I do not limit myself 
otherwise than as is hereinafter expressed in 75 
the claims, nor do I limit myself in respect to 
the applications of my invention, as, for In- 
stauce, it is useful as a spark-gap capable of 
definite control; also, fora lightning-arrester 
and a multitude of other uses. 8c 

Having doacribcd my invention, what I 
claim as new, and desire to secure by Letters 
Patent, U— 

1. Tho herein-described means for prodiic- 
iug a continuous or unidirectional discharge, 85 
consisting of electrodes one of which has a 
discharge-point and is provided with means 
for cutting off the receptive area about said 
point, and another of which hns a large re* 
ceptlvearea provided with means for prevent- 90 
ing tho tendency to discharge, aa set forth. 

3. An electrodo terminating in a compara¬ 
tively fine point, and a flat shield oxtending 
iipproilninLily at right angles to soihI elec¬ 
trode and having a small aperture in whieb 95 
said point is located. 

3. An electrode terminating In a plane, 
conducting-surface, bating its edges curved 
or rolled rearwardly and Inwardly. 

4. Inanoloctrioalapparatua,ii*oureoofla- ioo 
teriniUent electrical energy having at ita op¬ 
posite terminals electrodes one of which has 

a discharge-point provided with means for 
cutting off the receptive area about said dis¬ 
charge-point and tho other of which has a 105 
large receptive area provided with mean* for 
preventing tho tendency to dischnrgo, said 
means residing in presenting a receptive sur¬ 
face without angles or points, and other elec¬ 
trodes cooperating with said terminal oloc* 110 
t rodes, t he re be 1 n g a d i seh a rge-po I n t electrode 
arranged to cooperate with a receptive-area 
electrodo and vice versa. 

6. In an electrical apparatus, a source of in¬ 
termittent electrical energy of high potential, 115 
means for compelling a unidirectional dis¬ 
charge from one end thereof, meaus opposite 
said end for receiving aald discharge, said 
means being incapable, under ordinary con¬ 
ditions, of transmitting a back discharge, and tie 
moans cooperating therewith for storing and 
maintaining said charge at an approximately 
fixed potential and maintaining a constant 
discharge therefrom. 

In testimony whereof I have signed my 125 
nnme to this specification in the presence of 
two subscribing witnesses. 

THOMAS B. KINRAIDE. 

Witnesses: 

Qko. n. Maxwell, 

John 0 . Edwards, 
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To nil whom it may concern; 

1J« it known that I, Thomas B. Kimludk, 
n citizen of the United States, residing atlSus- 
lou, I ii i ho county of Suffolk nod State of Mas 
5 sachusoUs, have invented nn Improvement in 
Static Much inert, of which the following de¬ 
scription, in connection with the occompany- 
ingdrawings, ie a specification, like letter! on 
the drawings representing like part*. 
io As Is well known, the usual static machine 
Is very uncertain as to its polarity, being lia¬ 
ble to reverse at any moment and keep chang¬ 
ing irregularly according as the electrical bal¬ 
ance is disturbed; and accordingly it ia the 
ij purpose of my present invention to provide 
means for effectually preventing the said re¬ 
versal and maintaining the parts under such 
condition Unit one pole will always bo nega¬ 
tive and the other pole always be positive. 

20 The constructional details of my invention 
will be pointed out in the course of the follow- 
tngdwcriplion and theoperat ion thereof fully 
set forth, ami the InvenUon will be particir 
tariy defined iu the appended claim*. 

»S 1“ ‘lie drawings, Figure 1 reproseutsa typ¬ 
ical form of in flue noo or static machine pro¬ 
vided with my invention. Fig. 2 is a perspec¬ 
tive view of a portion thereof. 

For convenience of illustration I have rep- 
30 resented in the drawings a form of the l oop- 
pier Holt/ machine, although it will he un¬ 
derstood that tuy invention is applicable to 
any kind of static machine. 

Tlte machine herein show n is well known 
35 and therefore need not be mtnutelydcscribcd. 
In general it comprises, so far as the parts are 
shown in the drawings, a base <1, standards a', 
glass plato «*, and one or more ebonite or glass 
plates o', iu connection with brushea a*, dis- 
40 charge-rods «*, condensers or Leyden jars a*, 
conductors o’, and a short-circuit rod a 1 . As 
formerly constructed tho two conductors o T 
have been provided at their Inner ends with 
similar combs, the same as is shown at a* and 
45 a' 0 in the drawings,the result being that either 
pole at the machine would give or take elec¬ 
tricity with equal freedom,and hence one |Kile 
might be the pnsitivecollectorof the machino 
at one moment and negative at the next mo- 
jo ment, the machine reversing and discharging 
back without control. I havo discovered, 


however, that by having a plane receiving- 
electrode a”a',or,as it may be termed,an «W- 
trodo having a large fiat area constructed 
without tendency to discharge, said electrode 55 
or electrodes being located at tho positive re¬ 
gion of the machine, and by having the usual 
comb-like electrode or electrode* at the neg¬ 
ative region of the machine tho tatter will bo 
under exact control and will maintain the fio 
proper direct ton continuously. The general 
form of electrode which I prefer to employ is 
that fully described in my copending applica¬ 
tion, Serial No. 28,709, filed August 13,1900, 
and, as herein sbowu, the mime has a plane 6; 
surface next to tho moving field a 1 and nn 
elongated radially-extending shape, a* is 
clearly shown in both figures, the edges there 
of being roundel or rolled outwardly and In¬ 
wardly, a* is dearly shown at a u , Fig. 2. 70 

In o|i«ratioD a machine constructed as 
above explained operates as follows: The 
positive electricity passes invariably from 
tho plate a 1 to the electrode a'* and from the 
electrode a*, the same operation also taking 75 
place through the neutralising or short-cir¬ 
cuiting rod a', the positive electricity passing 
to the end a u and out at the end a”, and a 
reversal cannot take place, fur the reason 
that there is always a decided opposition to -Ho 
any discharge from the electrode a" to tho 
plate, whereas there is comparatively no op- 
position at the opposite end a\ or, in other 
words, the terminal* are provided, respec¬ 
tively, with forms of receiving and discharge 85 
ing electrodes best adapted, respectively, to 
receive without discharging and to discharge 
without receiving the static charge. 

My iuvention is by no means restricted to 
the form herein shown, os it may be cui- 90 
bodied in various ways all within the spirit 
and scone of my iuvonlion as herein set forth 
nnd as further defined in the claims. The 
prlnelplo of my invention is not restricted to 
tile parts shown, as for some purpose* it 95 
may be applied to other parts—na, for in 
stance, to the brashes. 

Having described my Invention, what I 
claim as now, and desire to secure by Letters 
Patent, is— 100 

1. In a static machino, the combination 
with the plate, of means at tho receiving-tar. 
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miual for preventing discharge thereat, and 
menus at tho opposite tormina) for freely per¬ 
mitting discharge thereat. 

2. In a static machine, the combination 
j with the plate, of receiving and discharge 
terminals, the former being in the form of a 
plane electrode of considerable area substan¬ 
tially parallel to the plate, ami the latter in 
tho form of one or more discharge-points. 

10 8. In a static machine comprising means 

for generating a static field, and electrodes 
for cooperating therewith, a neutralizing rod 
or menus, liming at one end nn enlarged 
plane terminal for readily receiving electric- 
■ S ity and reluctantly discharging the same, 
and at its other end terminating in moans 


freely discharging the charge received by 
said piano terminal. 

4. In a static machine, the combination 
with tho plate, of a plane recei ving-eteetrodo »o 
having nn extended area parallel to.the sur¬ 
face of tho plate, and a cooperating electrode 
having a discharge point or points next to 
the plate. 

In testimony whereof 1 -have signed my * j 
nnino to this sjieciDention in the presence of 
two sabscribing witnesses. 

THOMAS B. KINRAIDE. 

Witnesses: 

Gso. n. Maxwell, 

Guo. W. Grbooky. 
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THOMAS B. KINRAIDK, OF BOSTON, MASSACHUSETTS. 

SPARK-GAP REGULATOR. 


SPECIFICATION forming part Of letter* Patent No. 084,828, dated October 22, 1901. 

Aftlbatln (M KawS S, 1*01. 4B.T01. or<wfoi.» 

will appear more fully In the course of the 
following detailed description, reference be¬ 
ing had to the accompanying drawing, in 
which I have Illustrated a preferred form of ss 
my in vsoUon, and the lattor will be more par¬ 
ticularly defined In the appended claims, also 
forming a part of this speci fieatlon. 

In the drawing I have shown my invention 
partly diagrammntically and largely in top 6o 
plan view. 

As already intimated, my invention relates 
particularly to the spark-gap, but also be¬ 
comes an important part of tlio aforesaid 
system. 

In the drawing the main circuit or conduc¬ 
tor is Indicated at A, containing In series mi 
Inductance-ooil B, condenser C, intorruptcr 
D, induction-ooil or other translating device 
K, and spark-gap G, the latter comprising, as 7» 
is stated more fully in my flrst-ineulioned 
patent, lower and upper plates g the up¬ 
per plate y resting on adjustable supports 
a*, and the lower plate g resting on a support 
,i\ carried by rocking strut* g'\ The plate 75 
g has a depending pin p", engaged by the 
bifurcated end g a of a regulating-arm y , 
pivoted at y“, all a*contained in said patent. 
The arm y“is prolonged and U provide! with 
n core y u or armature </“, or both, arranged 80 
to bo attracted by a coll or solenoid 6 In se¬ 
ries with the mwin lino A. Ttic auxiliary 
coll b Is preferable, and I deem it essential 
with alternating currents, although the at- 
tractive influence of the main current may 8j 
bo obtained In various other ways. In con¬ 
nection with the attractive influeneo of the 
coil b 1 provide a dash-pot or other device li, 
and a regulating-spring 8, controlled by any 
suitable mcana, as by a thumb-screw .1, oper- 90 
ating in opposition to the coil b. 

It will be understood that many changes 
aud substitutions within the well-known 
range of mechanical and electrieni equiva¬ 
lents may be resorted to within the spirit of 95 
my invention. 

The operation of my improved apparatus 
and system la aa follows: When the current 


To all whom U mag 

Re it kuown that I. Thomas 11. KntBAlDB, 
a citizen of the United States, residing at 
Boston, county of Suffolk, State of Massaohu- 
5 setts, have invented an Improvement in 
Spark-Gap Regulators, of which the follow¬ 
ing description, in connection with the ac- 
cuinpauyiug drawings, is a specification, iiko 
letters on tbo drawings representing like 
10 parts. 

The present invention isan automatic regu¬ 
lator for a spark-gap, and is particularly In¬ 
tended for regulating such a spark-gap as Is 
shown tn mv Uulted States PatentNo.ti23,318, 
15 dated April 18, 1899. The spark gap shown 
in the said patent 00m prises two plates or op¬ 
posite parallel dischargo-surfaces and means 
ror moving one of said plates toward and 
from the other, said means being operated by 
to a hand-lever horizontally pivoted at one side 
of the spark-gap, so that upon turning said 
lever in one direction the air gap or dielec¬ 
tric will be lessened and by turning said le¬ 
ver In the opposito direction it will bo in¬ 
is creased. This spark-gap has proved to be 
an exceedingly important piece of apparatus 
in the high-potential system set forth in my 
Patent No. 623.31G, granted April 18, 1899; 
but on account of the continual oxidation or 
jo tho adjacent surfaces of the plates in opera¬ 
tion the amperage-discharge, which it is one 

S urposo of this device to keep uniform, is 
able to vary, due to the changing resistance 
caused by said oxidation. Accordingly It 
35 has been necessary for the operator to keep 
constant watch of tho apparatus and main- 
tain the plateaat proper distances by contin¬ 
ual shifting of tho regulating-handle, which, 
however, is not only laborious, but cannot be 
40 performed manually with tho exactness often 

D °Acwr.ibis1y it is the objeet of my present 
invention to provido an automatic means for 
maintaining the spark - gap regular in action 
4< according to tho operation of tho ay&tom, iumci 
regulator being automatically operated by 
tbecurreut of the general system, so that any 
change In tho latter will instantly effect the 
requisite change in the spark-gap in order to 
<0 maintain the disehargo uniform. 

The constructional details of my Invention 


is passing normally through tho line A, coil B, 
and discharging from the condenser Cacross 1 
the spark-gap at the amperage and voltage 
and with the regularity for which the spark- 


parts remain uiiliiiliioiiccd by tho regulator, 
tho spring S and action of the coil B serving 
to neutralize the effects of each other at such 
5 times and maintain nn equilibrium. If, how¬ 
ever, an increased current or discharge shrmtd 
for any reason occur, tho solenoid b will in- 
6tAfill3* Attract tho l**ver (/ u , thereby opening 
the spark-gap, said movement, however, bo¬ 
ro ing retarded by th© dash-pot, which serves 
thereby to prevent an undue opening of the 
spark-gup, which would otherwise occur. 
When the current falls nnd would, thore- 
•roro, produce an opposito irregularity In tho 
1$ discharge action at the spark-gnu, tho nttrao- 
tivo influence of the solenoid is lessened, 
thereby |iermiitlng tho spring S to move the 
lever g- 3 so ns to close or lessen the gup be¬ 
tween the plates g g'. In this marine! the ae¬ 
ro tion of the Imluctance-coil and condenser are 
maintained In normal cooperation,or, in other 
'* l<> co,, denser is caused invariably to 
discharge at tho precise maximum charge for 
which the spring S, cooperating with Hie ar- 
*$ mature of the wolenoid, Is set. 

Having described my invention, what I 
claim as new, and desire to secure by Letters 
Patent, is— 

1. In a system of the kind desert bod, includ- 
30 ing a main line conductor, condenser, spark- 
gap.and translating device arranged inserles 

means actuated by tho current of said main¬ 
line conductor forniilomaticnlly maintaining 

said spark-gap set for n given discharge. 

35 2. In a system «»r ihe kind described, a 

main-supply circuit, a condenser charged 
thorefrom, and a spark-gap consisting of op. 
pnsito parallel discharge surfaces or plates, 
movable toward and from each other, moans 


forgovernlng the distance apart of said plates, 40 
and a solenoid in series with said supply.cir¬ 
cuit for automatically controlling said gov¬ 
erning means. 

3. A snnrk-gap comprising opposite dis¬ 
charge-plate.**, movable toward and from each 45 
othor, a lever for thus moving said pistes, a 
circuit for supplying the current lo bo dis¬ 
charged by said plates, a coil in said clreuit, 
means connected with said lever to be at¬ 
tracted by said coil, nnd regulating means <0 
tending to movo said lever in optxmition to 
tho Attraction of said coil. 

4. A spark gap comprising opposite dis¬ 
charge-plates, movable toward and from each 
other, a lover for thus moving said plates, a ;« 
circuit for supplying the current to bo dis¬ 
charged by said plate*, a coll in said circuit, 
means connected with said lover to bo at¬ 
tracted by said coll, regulating means tending 

lo move said lover In opposition toihonttrac- 60 
tlon of said ooll, and an Adjusting dovlco for 
adjusting said regiilniiog roeaua. 

3. A spark-gap comprising opposito dis- 
ckarge-piates, movable toward and from each 
other, a lever for thus moving said plates, a 65 
circuit for supplying the current to bo ditt- 
charged by said plates, 11 coil in said circuit, 
means connected with said lever to lie nl- 


In lostltnouy whoroof I liavo signed my 
name to this specification in tho presence ol - 
two subscribing witnesses. 


TIIOMAS 11. KINRAIOE. 

Witnesses: 

Geo. H. Maxwell, 
gko. W. Gbkoory. 


T. B. KINRAIOE. 
ELECTRICAL APPARATUS. 


Patented Dee. 17, 1901. 
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ELECTRICAL APPARATUS. 


SPKCmCAXIOK farming port of Letters Patent No 089,096, dated December 17,1001. 
A»3ul!niMltr4,ie0t. 8«U1 la *1,711. OhaiMJ 


To all whom U mayeoncern: 

Bo it known thatl, Thomas B. Kisraide, n 
citizen of tho United States, residing at Bus- 
ton, connty of Suffolk, State of Massachu- 
5 setts, liavo invented an Improvement in Elec¬ 
trical Apparatus, of which tho following de¬ 
scription, in connection with the accompany¬ 
ing drawings, is a specification, like loiters 
on the drawings representing like parts. 

10 In my application, Serial No. 20,709, lilod 
August 13,1900,1 have shown and described 
electrodes for producing unidirectional dis¬ 
charges; and the present invention is an elec¬ 
trical machine making use of these electrodes, 
ij in combination with other parts for giving a 
wide range of unidirectional discharge effects. 

The form of apparatus which I have herein 
shown for the purpose of illustrating my In¬ 
vention is of tho static rectifier type and 
*0 comprises, stated in general terms, n plural¬ 
ity of high-potential generating unit* and 
means for uniting them for a unidirectional 
discharge, and a farther feature thereof re¬ 
sides In means forgetting the combi nod quan- 
»S tilatlve discharge effect of said units In mul¬ 
tiple or tbo discharge offcota thoreof in suc¬ 
cession at a given voltage, as will more folly 
appear in the course of tho following de¬ 
scription, reference being bad to the accotn- 
jo panyingd rawing*,in which I hftvo illustrated, 
partly In perspective and largely diagram- 
matically, one embodiment of my invention. 

In view of ihe disclosure of my before-men¬ 
tioned application it will bo unneocssary for 
35 mo to outer into the details of operation and 
the reasons therefor of my point and plane 
eleatrodes. 

As herein shown, 1 havo mounted on sati¬ 
able lnsulatlng-posts a on 11 bane a* a series 
40 of these electrodes l> c, arranged in opposite 
sets, tlioro being herein shown three pairs In 
each set on opposite sides of the machine. 
On tho right-hand aide of the machine the 
point electrodes are mounted in a rail a* and 
45 screened by a shield o* (although they roar 
bo screouod by any other suitable moans us 
may be oonvenient, and, in fact, the machine 
will operate to advantage for some purposes 
without any screen) and the pbroo electrodes 
50 are mounted in a conductor-rod a*, while on 
tho opposito side of the machine iboarrnngo- 
mont is reversed, tho plane electrodes b be¬ 


ing uionnted in the rail a* and the point elec¬ 
trodes in the rod a*. 

Iu a suitable position, herein shown as the 55 
ond of the right-hand rod a‘, Is mounted n 
point electrode tlaudopposite thereto,mount¬ 
ed in tho opposite rod a 1 , Isa plane electrode 
r, while suitably connected thereto Is any 
ronn of apparatus with which It may be do- 60 
sired to mm the machine, herein shown as n 
condenser /, connected by wire*/’/* to the 
conductor-rods <i\ 

On the base or table a' aro carried n plural¬ 
ity of‘‘high-potential generating units,” as 65 
they may be called, herein shown as usual 
iml net luii-coils g g' g\ the terminals of whose 
secondaries are connected, respectively, to 
tho lower set of electrode* immedlatelyabove 
them, as is clearly shown, and whose prlma- 70 
rles are connected to a battery or other car- 
rent source /•, an tnterrnpter m being inter¬ 
posed in the circuit and a series of condens¬ 
er* » i' i* being properly Interposed. The 
condensers may bo thrown into tho circuit, 75 
as may be desired, by switches n »•' w*. 

While tho machine will work with othor 
forms of interrupters, yet for the beat effi¬ 
ciency thoreof 1 havo found it necessary to 
employ a special interrupter consisting of a 80 
cup m\ provided with a quantity of mercury 
in*, above which is a bath of kerosene-oil nr*. 

A fixed conductor n»‘ from tho Interrupter wi 
leads into the mercury, and above tho same 
is arranged a scries of plungers or contact- 85 
makers «» in* m’. connecting, respectively, 
with the several high-potential unit* g g" <f 
and operated by n shaft m', driven by any 
suitable means, as by a motor m’, belt Tn 10 , 
and pnltey m“. On the shaft m* are ooccn- 90 
tries m'\ relatively adjustable by means of 
set-screws m 14 . 

I havo described my mechanism in all its 
preferred details of construction, as herein 
embodied; but it wlil bo understood that 95 
many changes and substitutions may be re¬ 
sorted to without departing from tho spirit 
and scope of my invention, and that, the form 
ond general make-tip of the apparatus will 
usually he modified to conform to the par- ioj 
ticular situation and purposo for which It is 
intended. 

The operation Isas follows: Whenquantt- 
| tat: vp ofleet of discharge is dcalreil, the In- 


(C) Jeff Behary 2019 


16 



2 


689,000 


68b,O0B 


3 


terruptor is set m shown, the eccentrics nil 
being placed the *Amo, so thnt the ooiU arc 
all broken simultaneously, the coil* being In 
multiple, nnd thereby the lower electrode* r, 
5 At tlio right hand, !Miuultan<'gu»1y dlftcliAnm 
their respective colls, and this combined dig 
charge is received by the opposite electrode* 
b and conveyed by the conductor a*, thereby 
giving an enormous discharge from the point 
io d to the receiving-clectrode e, tbo olrcnit be¬ 
ing completed therefrom through the upper 
electrode c to the electrode l, and meanwhile 
the condenser/is charged according to its 
capacity, If, on tho other hand, continuity 
IS of discharge Is desired, tho eccentric* m”are 
adjusted in step with each other, so that tho 
interruptions in the morcury-oup arc made 
diesiraultaneously or in succession, thereby 
discharging the colls g o'gr 1 successively, and 
*o hence producing a continuous discharge be¬ 
tween the electrodes d e, this discharge be¬ 
ing at a given voltage, according to the ca¬ 
pacity of the condenser i f »i or each part 
thereof as may be used. 

*5 By having a plurality of induction doviees 
or higli-potontial generators arranged in step 
in connection with the point and piano oioc- 
trodes I am enabled to obtain a continuous 
discharge, yet ornploya slow interruption, the 
30 result being that a maximum output is made 
certaip. This result has not heretofore been 
feasible, as it would bo necessary to operate 
tho interrupter with great rapidity in order 
to get the high potential required, and when 
35 ‘ho interruptions of a ©oil are exceedingly 
rapid the output from the secondary, as is 
vrcll known, Is below its citpncity. 

This invention makes passible obtaining n 
purely direct discharge —L <■., free from o«cil- 
40 lations—such as has heretofore been obtained 
only froma static machine, accomplishes the 
handling or control of any quantity, how- 
ever great, of high-potentini current, is a 
most powerful generator for X-ray work and 
IS Ideal in Us control of the quality of X-raym 
on account of the discharge being wholly In 
one direction, continuous, and from a con¬ 
denser, besides various other advantages 
which will occur to those skilled in tho art. 

S« I do not restrict myself to the details of 
construction and arrangement, excepting as 
expressed in the claims. 

Having described my invention, what I 
claim as new, and desire to secure by Letters 
55 Patent, Is— 

1 . An electrical apparatus, comprising a 
plurality of Intermittent high-potential gen¬ 
erating units, and means for uniting them in 
a unidirectional discharge. 

60 S. An electrical apparatus, comprising a 
plurality of intermittent high-potential gen¬ 
erating units, and means for uniting them in 
a continuous unidirectional discharge. 

3 . An electrical apparatus, comprising a 
65 plurality of intermittent high-potential gen¬ 
erating units, means for giving them n uni¬ 
directional discharge, and meehnnism for dis¬ 


charging thorn simultaneously or dlssiraulia- 
ncously, as desired. 

4 . An electrical apparatus, comprising a 70 

plurality of induction-coils each of whoso boo- 
imdarle* has at one end an electrode permit¬ 
ting free discharge, and at tho other end 
means for preventing froo discharge, electric¬ 
ally connected electrode* opposite said dts- 75 
charge-electrodes provided with means for 
readily receiving tho discharge from the tat¬ 
ter and preventing* back-discharge thereto, 
au< 1 (i condenser And interrupter in the clr- 
cnit of the primaries of said eoils. 80 

5 . An electrical apparatus, comprising a 
plurality of induction-coils each of whose sec¬ 
ondaries has at one end a point electrode, 
and at the other end a plane oloetrode, coop¬ 
erating electrodes opposite the said electrodes 85 
of U10 secondaries, then* being a piano cUhj- 
trade opposite a point electrode of a second¬ 
ary and a point electrode opposite a plane 
electrode of a secondary, a conductor uniting 
said cooperating plane electrode*, and a con- 90 
denser and Interrupter in tho circuit of tho 
primaries of said coils. 

fl. An electrical apparatus, comprising a 
plurality of induction-coils each of whoso sec¬ 
ondaries has at one end a point electrode, and 93 
at the other end a plane electrode, cooperat¬ 
ing eleetrodos opposite the said electrodes of 
the secondaries, there being a piano electrode 
opposite a point otoctrodo of a secondary and 
a point electrode opposite a plane electrode 106 
of a secondary, a conductor uniting said oo- 
operating plane electrodes, a conductor unit- 
' "K s* 1 * 1 cooperating point electrodes, the for¬ 
mer conductor having a point electrode for 
discharging current therefrom to the other 105 
conductor, and said other nonduotor having a 
piano electrode for roceivingsaid current-dis¬ 
charge, and a condenser aud interrupter in 
the circuit of the primaries of said coils. 

/. An oleetricAl apparatus, comprising a no 
plural ity of induction-coils whoso secondaries 
havo at one end a point electrode, and at the 
other end a plane eloctrode, coOpornting elec- 
trodcs therefor, and a condenser and inter¬ 
rupter in the circuit, or the primaries of sAld 115 
colls, said Interrupter comprising a inereury- 
cup haviug a series of movable contact- 
makers movable in oil above said mercury. 

8. An electrical apparatus, comprising a 
plurality of Induction-coils whose secondaries no 
have at one end a point electrode, and at tho 
other end a plane electrode, cooperating elec¬ 
trodes therefor, a condenser and Interrupter 
in the circuit of the primaries of said colls, 
said interrupter comprising a raeieury-oup i»« 
having a series of movable contact-makers 
movable in ollaboresaid mercury,and means 
for varying the movomont or said contaet- 
iiiakors with relation to each other. 

». An electrical apparatus, comprising a 130 

pluralityof induction-coils whoso secondaries 

have at one end a point electrode, aud at tho 
other cad a plane electrode, cooperating elec¬ 
trodes therefor, a condenser and interrupter 


In the circuit of the primaries of said coils, I 
said interrupter comprising a morcury-oup 1 
having a series of movable contact-makers 
movable in oil above said mercury, said con- 
5 denser having a plurality of independent 
parts, nnd switching mechanism for throwing 
said parts Independently into the circuit, of 
said primaries. 


In testimony whereof I have signed my 
name to this specification In the presence of 10 
two subscribing witnessed. 

THOMAS D. K 1 NRA 1 DK. 


Witnesses: 

GKO. H. MaXWKU., 
WlLHP.t.Mt.VA 0. llECBKR. 
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2b all u'hom ft mag concern,- < 

Be it known that I. Thomas B. Kim raids, 
ncltixen of tho United States, residing at Bos¬ 
ton, county of Suffolk, State of Ma&uichu- 
S setts, have invented an Improvement in Elec¬ 
trodes, of which tlio following description, in 
connection with the accompanying drawings, 
is a specification, liko letters on thedrawings 
representing like parts. 

io My present invention is an electrode hav¬ 
ing for its object the regulation of tho dis¬ 
charge effects or capabilities of the electrode. 

As is well known, In certain sitnfttlons of 
electrical discharge—as, for instance, in eon- 
15 nocilon withUiedUchargc-oleetrodoof a Ley¬ 
den jar—there is a tendency to continuous 
leakage, which prevents the full charging of 
the jar, and, again, it Is aomotiuica desirable 
to check the brush-discharge—as, for in- 
ao stance, in an induction apparatus —espe¬ 
cially when the two discharge-terminals are 
separated some distance, anil also it is fre¬ 
quently convenient to be able to reverse 
the direction of discharge betwoen two clcc- 
*5 trades. Accordingly I have devised the here¬ 
inafter - described electrode for accomplish¬ 
ing, among other tilings, the above results, 
and in effecting my purpose I have availed 
myself of the principles set forth in roy up* 
30 plication, Serial No. 28 , 709 , filed August 13 , 
1900 , by combining tbo cxteusionloss-point 
feature with tho limitless-plane feature, ns 
defined in my said application. 

In tho preferred construction of my pres- 
35 enl electrode I mount the point-discharge or 
discharge rod adjustably in the center of tho 
limitless plane, shaping the latter to corre¬ 
spond, so that it will maintain itself, eloo- 
trically speaking, as n receiving piano orsur- 
40 face without edges or angular or pointed sur¬ 
faces. 

Further description of my invention and 
the operation thereof will bo set forth in tho 
following portion of the specification by ref- 
45 ere nee to the accompanying drawings. 

In tbo drawings, Figure 1 is a perspective 
view of my electrode. Fig. 2 la a vertical 
cross-section thereof. Fig. 3 is a view simi¬ 
lar to Pig. 2 , showing the electrode in a differ- 
jo ont adjustment. 

It will he understood that my electrode is 
applicable to any conductor, tho latter being 


herein indicated as a rod a, having at Us for¬ 
ward end a point-discharge a, formed inte¬ 
grally therewith. Mounted on the rod a just 55 
hack of the point«’ is tho Umittess-plaoo por¬ 
tion b of the electrode, herein shown as hav¬ 
ing a central Inwardly-sloping curved sur¬ 
face b', forming a bell-shaped mouth or open¬ 
ing, in the center of which is the point a . 60 
The limitless-piano portion of the electrode 
extends from this central bell-shaped portion 
outwardly in stieb manner as to have no an¬ 
gular or pointedsurfaee*, tieingherein shown 
as curved around at b\ substantially ns 65 
shown in my before-men Honed application, 
the rear portion of the shell or surface ex¬ 
tending at b 3 back to the rod a and being 
joined at b* to a tubular or sliding portion b’ 
thereof. The purpose of this construction is 70 
to permit the point and surface to b© moved 
relatively to each other so thnt tho point 
may occupy an extended position, as shown 
in Fig. 2, or an intermediate position, as 
shown in Fig. 1 , or a retracted postilion, as 75 
shown In Fig. 3 , the portion b being in my 

present construction simply shoved backward 

or forward on tho rod a. When tho point 
projects forward, as indicated in Fig. 2 , tbo 
clcctrodo operates freely as a point-discharge; 80 
but when ilia parts are in the position shown 
in Fig. 3 tho point is rendered inactive by 
reason of it* inability to discharge past tho 
extended surface b, which is charged with tho 
same electricity aa the point, tills extended 8$ 
area of charged surface of like electricity re¬ 
pelling the discharge tendency of the point. 

Also by moving the two parts in one direc¬ 
tion or the other a minimum or maximum 
charge or tondenoy to discharge may be main- 90 
mined. For instance, as shown in Fig. 2 , 
there is the greatest freedom of discharge, 
and this decreases as the shielding or screen¬ 
ing inf.uence of the limitless plane portion b 
is moved forward toward the point. 9J 

If, (or example, my electrode is employed 
as a discharge-terminal of a Leyden jar and 
it is desired tochcck the brush discharge that 
takes place in the Leyden jar, causing tho 
same slowly to “leak," as It is termed, all 100 
that is uecassary Is to inovo tho surface b into 
screening position relatively to tho point, 
thereby insuring a maximum charge of the 
jar. W hen thus charged, my electrode makes 
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It possible to discharge the charge across a 
muebgreoterair-gapby menus of the screened 
point ihnn is possible with simply usual dis¬ 
charge-terminal*. 

5 I lmvo not undertaken to set forth in this 
specification nil Ihe uses to which tny Inven¬ 
tion mny Ire put, os It will bo understood that 
It la applicable ton practically endless range 
of uses in connection with electrical appa- 
m rat us. 

Having described my iuventlon, what I 
claim as now, and desire to secure by tattlers 
Patent, is— 

1. An electrode having n discharge-point, 
«S and means for electrically screeulng said 

point fur limiting the tendency thereof todis 
charge. 

2. An rlerimde having a dlschnrgo-point, 
and ltdjnetnble means for electrically screen- 


lug said point for varying the tendency there- 20 
of to discharge. 

3. An electrode haring a comparatively line 
point combined with a planeconductlng-sur- 
facu having its edges curved or rolled.rear- 
wnrdly and inwardly, and mentis for moving *5 
said surface relatively to said point. 

4. An clcctrodohavlugaplanecoiidiicUiig- 
surface shaped without edges or augnlar or 
pointed surfaces, combined with a point-dis¬ 
charge mounted within the area of said snr- je 
face and projecting therefrom. 

In testimony whereof I havo signed my 
name to this specification in the presence of 
two subscribing witnesses. 

' THOMAS B. KIN It AIDE. 

Witnesses: 

Gko. II. Maxwkll, 

Wll.MKMItKA C. llENSKK. 
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ELECTRICAL APPARATUS FOR THERAPEUTICAL WORK. 


SPECIFICATION forming part of Letters Patent No. 734,186, dated March 81.1903. 
lptUntt* fl*4 Uxtxrj il, 1|«. SsriUTe.14e.iei. OttariiU 

To all whom ft may concern* composed of iroo,asladicatod atn'.sukl elec- 

Be il known that I. Howard Jackson, n trades being short and provided at their sup 
citlxen of the United States, residing at Now- ported ends with threaded studs a* auil made 
ton, county of Middlesex, and State of Mas- square at their freo ends «\ being hold In po- 5$ 

5 saclroseUs, have invented au Improvement sitlon by any suitable means, as by nuts a', 
in F.lectrtcal Apparatus for Tbcrnpoutical which serve to clamp them against support* 
Work, of which the following description, In «*, carried on an adjusting • frame, herein 
connection with the accompanying drawings, shown as consisting of opposite rods o', inau- . 
is a specification, like letters on the drawings luted from said supports at rfand connected 60 
10 representing like part*. thereto by screws a\ mounted in insulating- 

My invention is an apparatus for producing bushings a*. Tho frame a' has a block a 1 * at 
ultraviolet rays for Finsen treatments, and one end. preferably secured to a cap a 1 *, pro- 
by tho latter term I intend to inctndo tho va- vidod for closing (no tube at one end, and in 
nous forms of treatment suggested by medi said block is mono ted a rod «'* free to rotate, 65 
15 cal men in the general line of Dr. Flnsen’s but held against longitudinal movement by a 
experiments, whereby various bacteriological pin o**, occupying a groove a” in said rod. 
growths aro destroyed or their growth retard- At its inner end tho rod a 1 is in threaded on- 
ed by exposure to strong ultraviolet rays. gagement at a" with a nut a ,T . connected by 
The object of my experiments and invest:- toggle-links a" to the frame, so that upon ro- 70 
to gation has liecn to reader this groat discor- tating tho rod o” by it* thumb-nut a”, which 
ery practically available to the medical pro- projects through the cap a u , tho electrodes a' 
fession generally by producing an apparatus mar be' adjusted as required. Adjacent the 
capable of genoratinga superior light at mini- end carrying the olectrodos I provIdea screen- 
mum eoet, thereby bringing tho apparatus holder a", adapted to receive a block of ice, 75 
>$ itself within the reach of all and making it rock -salt, or other suitable substance a", 
possible to reduce the lime required for sue- which may be held therein in any suitable 
ecssfuL treatment to such a short period as to way, as by means of set-norows a a , and is re- 
adapt It to the frailest subject. tnovably mounted by thread* or otherwise on 

The constructional details and farther ad- the lube, as indicated at 0*. Tho frnrno a* *0 
jo vantages of my iuvontion will bo pointed out preferably has it* free end turned out, tut In¬ 
to the course of tho following description, ref- dlcatedato*',toceoter the same and also pref¬ 
erence being had to the accompanying draw- erably carries a spider or centering means <r* 
ings, in which I bare shown a preferred cm- intermediate its length, and tho tube a bason 
bodimont of my invention. - inanlntlng-liolnga - , of asbestos or other raa- 8j 

JS In thedrawiogs, Figure 1 is a diagrammatic terial, adapted to withstand the heat and in¬ 
view of the apparatus complete. Fig. 2 is a aulat'e the outside case or tube. Food-wires 
central longitudinal section of the light-tube, b b are secured at l* 1 to tho supports a* aud 
Figs. 3 and i aro cross-sectional views of tho pass out through the cap a a , as indicated at 
latter, taken, respectively, on lines 3 3 4 4, a v . Suitable sight-windows a** arc provided 90 
40 Fig. 2. Fig. A is an end view of said tube, for watchtng the electrodes. 

taken on Hue 5, Fig. 2. One main purpose of my inveution is toob- 

Referring more particularly to the light- tain a light of maximum efficiency, whereby 
producing lube A, which constitutes one of the time required for no exposure is reduced 
tho important features of my Invention, it will ton minimum, so as to avoid the necessity of 9$ 
45 beaeen that it comprises a tubea, which may a tedious and dangerous exposure or treat- 
bo of any desired material suitable for the moot. 

purpose and capable of withstanding the I have found that by my apparatus the ex- 
usage to which it is pat, and mounted suit- posuro can bo reduced to an exceedingly- 
ably in a tube are the electrodes aud operat- short period, five minute* being sufficient In 100 
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rays, and by having their ends square I get produced In an inexpensive, simple, ami 
an exceedingly sharp effect, and a further easily-operated mechanism capable of long 
vory Important feature of ray invention re- continuous use. 

sides in providing, in connection with a con- I havonimcdtoprodueoannppanUtisSAfcly 70 
5 denser C, a step-up transformer T, which opomblo by a person not specially skilled aud 
may receive i»s current from any n*unl niter- at a tow cost, portable, and capable of opera- 
nating ronnnereinl circuit of rum hundred to lion with current commonly available, 
one hundred and ten volts, to which it may bo My apparatus requires practically no alien- 

connected by a usual electric-light plug p. lion, excepting turning tho switch and occa- 75 

io For general use the transformer maybe »l mi ally adjusting The electrodes. 

wound w ith eight layers of three hundred and While I prefer to 11*0 iron electrodes, I do 
four tu rim of No.’ll! magnet-wire for the not wish to limit myself thereto, except where 
coarse winding f and twenty layers of sixteen specified in the claims. These electrode* are 
hundred turns of No. 24 wire for tho line mounted at an angle of about ninety degrees, 80 
15 winding f on cores P, six by one and five- aa shown, and are hold rigidly nl one end, bo- 
eighths inches, com |ioscd of fine iron wireeon- Ing capable of being turned tu bring new por- 
nected at their end* by laminated iron yokes ttous of tho sharp corners into action at the 
l‘ one- and one-fourth by one and three-fourth* arc, these elect rode* being inexpensive, long- 
hy four and one-half ineho*, and as iliuseou- lived, readily mounted, highly aclinic, not 8j 
?o hi rue ted the condenser of inicaililesheeisntid liable to injury, interchangeable, ami eco- 
liii fnil Ini* a capacity or about one fourth of nomical. 

a microfarad connected by heavy flexible con- When It is desired to renew the screen 
dueling-wires c c' to lho lamp A for carrying the holder can be quickly removod from the 
the rapidly-oscillating current. tube and another put in place, or the screen 90 

25 This apparatus is not only relatively inex- material may be released by loosening the 
pensive, Inn oan ire used with any cnmtnor- thumb-screw* Find a fresh snpply substituted, 
eial alternating current, AS stated. The a|»- When it is desired to remove the electrodes 
IKiraiu* Ls very readily portable ami does not or get at thorn, this may be done quickly slm- 
reqniro a skilled operator, is rapid in its ply by unscrewing the cap a’ 1 aud slipping 95 
30 work—n treatment requiring oulv two to five tho wholo connected apparatus out of the 
minutes is capable of treating a largo area tube. 

satisfactorily—and is inex ponai veto operate. Without undertaking to set forth ail the 

It will run steadily without heating aud does modifications in form and arrangement of my 
not require adjustment, except at longintor- apparatus and the various further ad vantages too 
3$ vals, and tho llghtls exceedingly rich in ultra- thereof, what I claim as new, and desire to 
violet rays. secure by Letters Patent, la¬ 

in tho foregoing description I havo stated 1. An apparatus of the kind described, 
the sixe and proportion* which I have found comprising in aeries a source of alternating 
the best for a convenient portable apparatus; current, a stop-up transformer and a con- 105 
40 but it will he understood that by increasing denser for producing a high-tension, high- 
the condenser a larger are may be produced, frequency current, and an arc-lampoporatod 
the transformer being modified within limit* thereby for producing ultraviolet rays, sub- 
by using larger wire for carrying Increased stantlally as described. 

current; and it will be understood that I have 3. Au apparatus of the kind described, no 
45 sol forth herein thosaid preferred proportions comprising in series a source of alternating 
as an example to enable those skilled in the current, a step-up transformer and a con- 
art to apprehend more clearly my invention. denser for producing a high-tension, hlgh- 
For practical use it is necessary that the frequency current, and an arc-lamp operated 
ultraviolet rays shall preponderate, and one thereby for -producing ultraviolet rays, said 113 
jo object of my invention Is to produce these lamp being provided with iron electrodes, 
rays in abundance without at tho same time substantially ns described, 
generating loan appreciable extent the other 3. An apparatus of the kind described, 
rays of tho spectrum, or. In other words, I do comprising in series astep-np transformer, a 
not prodnee an Intense light and then ellml- condenser, and an arc-lamp for producing 1 so 
55 unto therefrom the superfluous and nudesir- ultraviolet rays, said lamp having square- 
able rays, (which i* an expensive and cum- ended Iron electrodes arranged atan angle to 
beroome process;) but I have devised an up- each otber for producing au aro between 
paratus which arrives at the desired result lltcoi, substantially ns described, 
directly by producing tho ultraviolet rays In 4. In an apparatus of the kind described, a 123 
60 great abundance by having a condenser op- lamp comprising iv case, a framo therein, 
orated by an alternating- current step-up electrode-supports carried thereby, and iron 
transformer In time to deliver a high tension electrodes fixed rigidly on said supports, and 
high-frequency current directly to tho arc- moans for adJosting said supports toward and 
lamp. It is woll known that a current of this from each other, substantially as described. 130 
65 character will produce an aro rich in ultra- A. In au apparatus of the kind described, a 
violet raja. By my apparatus those rays aro lamp comprising* case, a frame therein, sup- 
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ports carried t horeby,sq unre-endod electrodes 
mounted in said supports, said electrodes be¬ 
ing capable of being rotated in said supports, 
but Iminovab'e longitudinally therein, snh- 
5 stantially as described. 

6. In an apparatus of the kind described, a 
lamp, comprising a case, opposite electrodes, 
(•eparnlo supports therefor, and means for ad¬ 
justing said supports toward and from each 

■o other, comprising toggle-Uuks and an operat¬ 
ing member therefor connected with said links 
and extending outside of the case, substan¬ 
tially as described. 

7. In an apparatus of the kind described, a 
IS tamp comprising a case, opposite electrodes, 

separate supports therefor, nnd means for ad¬ 
justing said supports toward and from cacti 
other, comprising toggle-links, a not con¬ 
necting I lie .xninr, and a threaded rod in eu¬ 
ro gagement with said nut, said rod extending 
beyond the case, substantially as described. 

8. Ill an apparatus of tho kind described, n 
lamp comprising a ease, opposite electrodes, 
separate supports therefor, and means for ad- 

15 justing said supports toward and from each 
other, comprising a threaded rod for operat¬ 


ing said links, said rod extending beyond tho 
case, substantially as described. 

9. In an apparatus of tho kind described, a 
lamp comprising a case, a removable cap jo 
therefor, a frame rigidly connected to said 
cap, supports carried by said frame, elec¬ 
trodes mounted on said supports, whereby 
the frame and all part* connected therewith 
can be bodily removed with said cap, sub- 35 
stantially as described. 

10. In nil apparatus of the kind described, n 
lamp, comprising a coso having at ono end a 
cap and at the oilier end 11 removable screen- 
holder provided with means for detachably 40 
bolding a screen of ioe, a frame, supports 
and electrodes, all carried by said cap, and 
means for maintaining the same out of con¬ 
tact with tho case, substantially as described. 

In testimony whereof I have signed my 45 
name to this specification in the presence of 
two subscribing witnesses. 

HOWARD JACKSON. 

Witnesses: 

Gko. H. Maxwell, 

Wh.uk uni .\a C. IIkushr. 
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Tn nil wham. it may mn<wa- 
Be it known that I, Thomas R Kinkaide, 
a citizen of the United States and a resident 
of Jamaica Plain, in the Commonwealth of 
S Mimachutttte, have invented an Improvement 
in Interrupters, of which the following de¬ 
scription, in connection with the accompany¬ 
ing drawings, is a specification. 

My invention is an improvement in inter- 
«o rupters. and lias for its object the provision 
of means for obtaining a quick abort break, 
the menus for obtaining the same, as herein 
shown, being mechanical. In other words, 
the object of m> ii» i-nlion is to cause a break 
•j for the least possible time and to keep the cir¬ 
cuit closoJ the longest jmssible time, and to 
accomplish this result it is necessary as far 
as possible to do away- with momentum, hav¬ 
ing no hammer as such, hut providing a strik- 
*0 ing device operating against the tension of a 
spring suddenly released. 

In my Patent No. 623,818, dated April Hi, 
1899. I have shown and described a “apnrk- 
gap” composed of plates ono of whose fane* 
*5 tions is to receive a condenser discharge when 
properly adjusted, and one of the objects 
of the present invention i* to obtain certain 
of the advantages of the afonsuid construc¬ 
tion by means of an interrupter, and I ob- 
3© tain the same by bn ring tho separation of 
the electrodes so brief ami sudden that the 
movable elect ro le returns just in time to take 
the condenser discharge and prevent the surg¬ 
ing backof live impulse or wave from theoon- 
35 denser which would otherwise take place 
through tiie inductancc-coil, but which by 
having the break short and quick (and tin' 
parts free of moment uin) |iermits the gap to 
close in time to direct the condenser discharge 
4© through the primary of Die induction-coil, and 
tho broak or gap can l*c so adjusted as u> con¬ 
sume or receive all the condenser discharge 
as fast as conveyed to it, tlwirhy preventing 
all surging bock, and hence securing the great- 
45 ©st efficiency a', the primary. 

Various other advantages and further con- 
structional details of my invention will bo 
pointed out nnd the opeiatiuti thereof will ls> 
fully set forth in the course of the following 
50 description, reference Is-ing luul to the accom¬ 


panying drawings. in which I have illustrated 
n preferred embodiment of my invention. 

In the drawings. Figure 1 is n central vei^ 
tical .section of one form of my interrupter. 

Fig. i is n top plan tivereof. Fig. 3 is a frag- SS 
memory view in vertical cmss-scclicw, taken 
nt right angle* to Fig. 1. Figs, 4 ami 5 arc 
fragmentary details similar to Fig. 8, show¬ 
ing. respectively, the interrupter in position 
about to give a break and in position just 60 
causing a break. Fig. 6 is a diagramumlic 
view showing the circuit connoctionsfor which 
my interrupter is particularly mlapted. 

The main principle of my interrupter is that 
tlie break is caused by a striker propelled by 63 
a suddenly released soring or by equivalent 
means which causes the same to give a ham¬ 
mer-like blow, without, however, employing 
a hammer. Th© old interrupter employs a 
swinging hammer or momentum device and is ;c 
practically limited in its operation to the mo¬ 
mentum due to iu w eight, and this very weight 
also renders ita action necessarily sluggish, 
which is further increased by the action of the 
electromagnet, which tends to Irold the ham* ;j 
mcr until deenergized. Having premised this 
much, iny invention will be readily understood 
from the following brief description. 

Mounted on n suitable base o u n top plate 
or support, herein shown as a capo', retained So 
by posts n* «* and shouldered at «* to engage 
the upper end of an oil well or cup <?. in 
which tiie separating contacts or olecUxxles arc 
mounted. 

As herein shown, th© fixed electrode A is 85 
mounted in a cross-bar A', carried by two op 
positc rods or conductors A* b\ and the mm - 
able electrode l>‘ is carried by a rod A', slid- 
ingly monnted in a crass-liar //and in the top 
plate conductor-wires or copper riblwiw go 

h h‘ being connected, res|*eetivcly, with the 
electrode* A A* and to the rods A’ b\ The rod 
A* has a shoulder or head V at its upper end 
and is normally held in contact with cluctiode 
A b >' » spring A", whoso tension is regulated 95 
by a'thumb-screw A’. Beneath the head A* Li 
a striker 0, shown as a light plat©-metal arm 
pivoted, as at c . nml luiving its rear end ^en¬ 
gaged by a spring e*, whoso tension is regu¬ 
lated by a thumb-screw <*. The striker c Is i©u 
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fnsdy movable toward and from the head A*, 
a piece of fell or other cushioning material 
A" being interposed for lessening the noise, 
and the end of the said striker projects for- 
5 ward into the path of an actuator, herein 
shown as a shouldered aim c\ mounted on the 
end of a shaft <\ journaled in a Dock <•' and 
carrying at its opposite end a drive wheel or 
pulley ?. 

io As the cam rotates in the direction of the 
arrow. Fig. 3, the parts first assume the po¬ 
sition shown in Fig. 4, springe* being strongly 
compressed and striker e moved hack away 
from the hood 4* of the movable electrode or 
15 electrode-carrier, and thereupon further rota¬ 
tion of the cum permit* the striker to escujie 
from the shoulder r thereof, and instantly 
spring / causes said striker to deliver a sud¬ 
den and severe blow uguiust ll>e head A*. which 
10 instantly depurate* the electrodes; but as the 
force of the blow is spent the very moment it 
strikes the head A’, there being no heavy swing¬ 
ing hammer or momentum device, the blow is 
given entirely by the suddenly - released 
* j spring, or, in other words, the mechanical ac¬ 
tuator or cam that operates the striker does 
not deliver the blow, but the latter is brought 
about entirely separately from the cam by the 
suddenly-released spring. This will act to 
30 open a strongly spring closed pair of contacts, 
which could not be opened even by a heavy 
hammer, and yet it will do so with a quick 
ness and to such a slight extent that the clos¬ 
ing is almost instantaneous, and thereby ne- 
35 complish<M the short break and quick closing 
which is the principal object of the invent ion. 

The. chatter or noise of the contacts or doc 
erodes b A* u|ioti each other, due to the strong 
action of tin* spring A“, is objectionable, and 
40 1 have found that it can be almost entirely 
prevented by providing the supporting-rod 
A 1 * of the electrode b' with a head A*\ resting 
against a cushion, shown as consisting of a 
series of felt disks A", retained by a remov¬ 
es able cap V' in a casing A", supported on the 
under side of the plate A', so that as the blow I 
of the movable electrode is delivered the noise | 
is effectually prevented. 

The operation of my invention will further 
50 be understood by reference to Fig. 6, w here* 
it will be seen that toe interrupter I is con¬ 
tained in the circuit of a primary p of an in¬ 
duction-coil, the other end of the primary 
leading to an inductance-coil B and thence to 1 
55 a source of energy l>, a condenser C lie ng 
inserted across the circuit between the in¬ 
ductance-coils and the interrupter. With an j 
old interrupter operating in the above system 
toe action would necessarily be so sluggish as 
60 to obtain little efficiency, the discharge from 
the ooodennr surging hack through the in¬ 
ductance-coil* during tlie break or period uf 
opening of the electrodes; but by reason of 
the extremely short and quick break made 
65 possiblo by my interrupter the discharge from 


the condenser is received by the movable elec¬ 
trode just a* it is moving back into dosed po¬ 
sition. and this operation is repeated, so as to 
consume all Ur* condenser discharge as fast as 
it is delivered. jo 

In too preferred form of my apparatus, which 
1 have described above, the cam / releases the 
striker twice at each rotation, die force 0/ the 
blow living determined by the adjustment of 
the striker-spring /, and the striker spend* 75 
its force against the shoulder or brad A’, de¬ 
livering the blow, however, against the felt 
buffer A u , and instantly the spring A” restore* 

Ur* contacts to closed position. In other 
words, the desired intense quickness of move- 80 
ment is due to tbe inertia of (lie contact and 
it* spring and to the fact that when toe thin 
light striker haadel iverod its quick-flying blow 
it instantly part* with it* force, there being 
nothing to continue its impelling movement, 85 
as would lie the case if it were weighted like 
a hammer, and therefore the result is that the 
instant the force of toe striker is spent against 
the contact-head toe high-tension spring of 
tho latter dose* the contacts again. Hie 90 
period icily of movement thereof may he regu¬ 
lated by adjusting the tension of tho spring so 
a* to insure that the open interval correspond* 
to the time of the forward wave or impulse of 
tho condenser. 95 

As the electrode returns to closed position 
and strikes against the relatively fixed con¬ 
tact the noise is taken up or absorbed by tbe 
sound-deadening felt disks A", which are re¬ 
tained in the oil-tigbt casing A". too 

It will be understood thnt I have shown 
merely ono of the many embodiment* of which 
my invention is capable, toe present embodi- 
ment being well adapted to continuous and 
bard usage; but I do nnt intend to limit my- 105 
self to the constructional detail* Unrein set 
forth, excepting as otherwise required in the 
claims. 

Having described my invention, what I 
claim a* new, and desire to secure by Letters no 
Patent of the United States, is— 

1. An interrupter, comprising separable 
contacts means tending to maintain them 
closed, n striker for momentarily separating 
them, impelling means for imparting toestrik- 115 
ing movement to said striker, and an inde¬ 
pendent actuator therefor. 

2. An interrupter, comprising separable 
contacts, a striker for suddenly moving oneof 
said contacts and n mechanical actuator for tao 
operating said striker. 

8. An interrupter, comprising separable 
contacts yield ing means for maintaining them 
eluted, and spring-impelled means for momen¬ 
tarily separating said contacts. 1 *5 

•l. An interrupter, comprising separable 
contacts, y ield ing mean* for mai ntei ning them 
dosed, a striker having its striking end thin 
and light for reducing momentum effect* to a 
minimum, a spring adapter! to be compressed >30 


nnd released for causing said striker to sepa¬ 
rate said contacts by tin; force of it* impact, 
and mean* for releasing said spring. 

b. An interrupter, comprising separable 
5 contacts, a striker having a thin, light, strik¬ 
ing end. mean* consisting of a released spring | 
for imparting a sodden striking impulse to 
aid striker lor separating raid contacts, and j 
means for instantly counteracting the scpaiwt- 

to ing effect of said striker and dosing the con- 1 
tact*. 

6. An interrupter, comprising separable 
contacts, a striker, means consisting of a it- 1 
leased spring for actuating said striker to sop- 

1$ urate xaid contacts, and aa oppositely-acting 
spring for instantly closing the contacts thus 
11 putted. 

7. An interrupter, comprising separable 
contacts, a striker for separating them, and a 

*o cam-actuator for iqmrnt ing raid striker. 

8. An interrupter, comprising separable 
contacts, carrying mean* for one of said con¬ 
tacts provided with a shoulder or head, a cu*h- I 
ion on the inner side of said brad nnd aspring- j 

*5 impelled striker fur acting againxlrahl cush¬ 
ion to separate said contacts. 

9. An interrupter, comprising separable 
contacts, carrying means for one of said con¬ 
torts prodded with a shoulder or head, a cash* 

3° ion on the inner side of said head and a .spring- 
impelled striker for acting against said cush¬ 
ion to separate raid contacts, and n cushion 
bearing against too outer end of the other of 
said contacts. 

35 10. An interrupter, comprising separable 

contacts, a striker for moving ono of them, a 
cushion-holder provided with sound-deaden¬ 
ing yielding material, and means carried by 1 


the other of said contact* for bearing against 
said materials and thereby deadening thesound 40 
of tlie closing of said contacts. 

11. An interrupter, comprising separable 
contacts, quick separating means therefor, 
quick closing means, and sound-deadening 
means for receiving the closing impact of said 45 
contacts. 

12. An interrupter, comprising separable 
contacts, quick separating mean* therefor, 
quick dosing mean*, nnd sound -deadening 
moans for receiving the dosing impact of said 50 
contacts, consisting of a series of felt layers 
for receiving too closing impact of said con¬ 
tacts. 

13. An interrupter, comprising separable 

contacts, quick separating means tiicrefor, 5$ 
quirk closing means and sound-deadening 
means for recci ring tho closing impact of said 
contacts, an oii-well inclosing said contacts 
and an oil-tight casing inclosing said sonml- 
deadening means. 60 

14. The combination with an induction-coil 
and condenser of an interrupter, comprising 
separable contacts, separating mean*nnd clos¬ 
ing means therefor for giving a long close I 
period and an exceedingly short open period, 65 
and adjusting mean* cooperating therewith to 
give said contacts a periodicity of movement 

to receive and transmit the full condenser dis- 




In witness thereof 1 have signed toy name to 
tiiis specification in the presence of two sub¬ 
scribing witnesses. 

THOMAS B. K1NKAIDE. 


Witnesses: 

R. S. Fonii, 

Jons E. PoKTKK. 
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7V» all whom it may rone»rn: 

Be it known lliat I. Thomas B. Ktxraidk. 
a citizen of the United States, residing in Rov. 
ton. in the county of Suffolk, State of Mtuea- 
5 cliMetis, liave invented an Improvement in 
High-Potential Induction-Coils. of which the 
following de*rri|itiun, in connection with the 
accompanyir.gdrawings, isaspodlication. like 
hdiers on tins drawings representing like 
10 parts. 

My present invention is an improvement in 
Umt kind of nppumtu* which I liave patented 
heretofore and whose advantage* and pur¬ 
pose* aix* set forth in my Patent No. 015,633 , 
ij dated December 0,1898, the present invention 
haring for its object the provision of means 
for greatly increasing Oil* efficiency and capac¬ 
ity of tlie coil. 

Ono of the main objects of my special kind 
to of coil as outlined in the aforesaid patent i* 
to obtain a unidirectional discharge or high 
voltage at tlie center, and for this purpose the 
turns are nuulo successively sliorter os they ' 
recede from tlie surrounding primary, or. in 
*5 other words, the coil is helical for providing 
the constantly-decreasing resistance per turn, 
and in my present invention I avail myself of 
the same principle of construction, having, 
however, provided means for rendering it 
30 feasible to employ coarac wire of many turns, 
whereby tlie coil bos low resistance, nnd lienee 
liighor frequency and higher voltage. I ac¬ 
complish this object by winding the coil in 
the form of a cone, so that die winding* over- 
35 lap each otinir and gradually approach the 
center. When the wind ing* are in a tint coil, 
it is obvious that the extent of wire Is limited 
to thnt number of turn* whose aggregate di¬ 
ameters of wire equal tlie diameter of toe noil, 
40 because each turn must necessarily bo within 
the ndjnocnt tarn, wherra* by building the 
coil in Uhi form of a cone it is possible to have 
the successive layers or turns overlap the pre¬ 
ceding layer* or turns ami yet lie successively 
45 shorter sufficiently to insure a unidirectional 
flow of tlie cuiTcnt or a tendency of Lie cur¬ 
rent to flow in one direction, due to the* con¬ 
stantly-decreasing resistance of the successive I 
portions of the coil. 

5° My invention will be further explained as I 


to it* construction, operation, and advantages 
in connection with the accompanying draw¬ 
ings. in which I have shown ono embodi¬ 
ment of my invention, and die latter will be 
more particularly defined in tlie appended 55 
claims. 

In the drawings. Figure 1 is n view in side 
elevation of the preferred embodiment of my 
invention. Fig. 2 is a vertical cross-motional 
view thereof. Fig. S illustrates diagram- 60 
rustically certain advantages thereof. 

It will be understood that in the drawings 
I have not undertake® to show the complete 
meetianical embodiment or to illustrate the 
construction of the coil itself. 65 

A coarse primary a of one or more turns is 

C ruled at the base of the coil, and from mid 
» tiiosecondary A is wound, being preferably 
wound in successive ring-like layer*, (he 
largvwt being indicated at A' at tho base of tlie 70 
coil and thence extending diagonally upward, 
as indicated at A* A* A* A*4*. Ac., these successive 
layer* being supported by insulator-rings c. 

Tli is construction permit* each successive 
turn or layer of secondary wire to overlap 75 
the preceding I oyer, and yet each successive 
layer is shorter, and therefore lui* less resist¬ 
ance, than tor preceding layer. For example. 

A* overlaps V and is overlapped by the layer 
A’, so that although each layer may thereby So 
have tlie same number of turn* yrt. them 
turns can be composed of coarser wire than 
would be the case if all the layers were in the 
some flat plane with the layer V. Also this 
construction brings tlie entire mass of sec- 85 
ondary within the saturated field <i of force, a* 
ind ica tad diagrammat ically inFig, 3. Tho de¬ 
creasing resistance of toe turn* maintains the 
highest potential at tho center, and tlie over¬ 
lapping of the turns, and hence employment 90 
of coarse wire, still further tlecrcascs the re¬ 
sistance of the successive turns, so that tho 
frequency and voltoga are extremely high. 

Tim resistance of any secondary when oper¬ 
ated from a condenser determines the fro- 9J 
queucy of the coil, and by my invention, 
which permits tlieemploj'mcnt of coarse wire, 
tlie resistance is red uoed to a minimum. Tin* 
angle or pitch of the cone will vary according 
to tlie conditions and purpose* of use, and 100 
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ordinarily (he coil will be im-hwd in a suit¬ 
able jacket and incased in wax, as imUcutwi 
by the dotted line e. 

My invention is capable of a wide variety 
5 of embodiments and an extended field of 
usefulness, being specially adapted for use 
wherever exceedingly high frequency is de¬ 
sired without liability of brenk mg down under 
severe usage. 

to While tkeeuiploymentof a long coarse-wire 

secondary wound as explained is of great 
value and an important feature of my inven¬ 
tion, I do not restrict myself thereto, n* the 
conical arrangement is of advantage for many 
15 purposes with fine wire, nor do I limit the 
invention except as otherwise required in the 
claims to the particular sha|>c shown. 

Having fully described my invention, what 
1 claim as new, and desire to secure by Letters 
10 Patent of the United Stales, is— 

1. An induction-coil whoso secondary is 
composed of a plurality of overlapping sec¬ 


tions successively shorter as they recede front 
the primary. 

2. An induction-coil having its secondary »S 
composed of a idurnlity of successively shorter 
stmoona of greater aggregate width than ttue 
diameter of the coil, thereby decreasing the 
resistance, for affording very high potential. 

X An induction-coil having a conical sec- jo 
ondary. 

4. An induction-coil comprising a primary* 
and secondary, the Utter having its successive 
sections, toward live oeuter, of decreasing re¬ 
sistance, and having a plurality of the longer 3S 
sections directly adjacent the primary. 
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To nil whttm il may concern.- 

Be it known thnt 1 . Thomas B. Kikraidk, 
acitizenof the United States, and a resklent <>f 
Button, in the Commonwealth of Mswsachu- 
5 setts, have invented an Improvement in Ther¬ 
mal lnductors»of which the following descrip¬ 
tion, in connection with the accompanying 
drawings, is a specification, like letters on the 
drawings representing like parts. 

10 The present invention is anelectrical appa¬ 
ratus for tlierajieutical uses, the object there¬ 
of being to produce a high state of cell ac¬ 
tivity nnnceompariied by the well-recognized, 
disagreeable, and unpleasant electrical phe- 
15 nomcna usually attending die use of electrical 
apparatus. 

I have discovered that it is |>ossible to pro¬ 
duce a peculiar heal effect, which is very nd- 
v an mucous in therapeutical treatment wber- 
10 ever sluggish conditions exist without produc¬ 
ing any sensation of current passing through 
the body, but producing merely tlu- sensation 
of lu-al, I accomplish this result by provid¬ 
ing an electric tiled of enormous frequency 
»S having very low self-inductive resistance per 
turn. 

The structural arrangement ami further ad¬ 
vantages of my invention will be nointed out 
in the course of the following description, 
30 reference being iifui to the accompanying 
drawings in which 1 iiave illustrated one em- 
iMxIiment <>f my invention. 

In the drawings. Figure 1 Is a diagram¬ 
matic view thereof: ami Fig. 2 is a vertical 
35 <-ros*->ectional view taken on the line 2 2. 

111 connection w i tit a suitable high-frequency 
generator, herein indicated as comprising a 
high-potential transformer com posed of a pri- 
40 mary a and a secondary o', the latter leading 
to a condenser <i* of small area, from which 
lead terminals id o', a spark-gap a* being in¬ 
terposed in one or both of said terminals, be¬ 
ing shown in o'. I provide a special coil B. 
45 which, taken in connection with the aforesaid 
high-frequency generator, produces the pecu¬ 
liar thermal effect, with imperceptible current 
cffccL which constitutes my discovery. This 
coil B. as clearly shown in Fig. 2, in which I 
jo have shown a practical working size thereof, 


| consists of a thin wide ribbon of suitable con¬ 
ducting material, such as copper, formed in 
a coil having large diameter and few turns. 

For practical purposes I have found that a 
coil about eighteen inches in diameter corn- 55 
posed of five turns of ribbon one inch wide 
used in connection with n condenser of small 
capacity is very efficient for accomplishing 
the results which I have discovered. Suit¬ 
able hand-electrodes c c are connected to the 60 
terminals of the coil as near to the condenser 
as convenient, a« indicated in Fig. 1. 

In use the terminals c c are grasped by the 
hands of the patient, or if other form* of elec¬ 
trodes are used they are placed upon the body *5 
or manipulated in any manner desired by Lists 
physician, the result being that a gently-per¬ 
meating heat offcct suffuses the portions of 
the body adjacent the electrodes a r without, 
however, being accompanied by any of the 7<> 
disagreeable and in some instances dangerous 
electrical elfects which accompany the ordi¬ 
nary faradic current There is no painful 
•quirk and no danger whatever from the cur¬ 
rent so that it con bo safely applied with a 75 
sponge without any danger of bail effects in 
removing or applying the same in a wet con¬ 
dition. The enormous high frequency pro¬ 
duced by this special coil produces a bom¬ 
bardment in the molecular structure of tin- 80 
tissues, resulting in a mechanical hcatellccL 
and yet os the resistance per turn of the coil 
B is extremely low in self-indtirtion, there 
being scarcely any rise in potential from turn 
to turn, there is no appreciable electric effect 85 
present. The high state of cell activity pro¬ 
duced by this apparatus manifest* Itself in 
various ways—as, for example, by the pro¬ 
duction of moisture on the surface and the 
reddening of the skin. 9° 

1 do not intend to limit myself to the precise 
form, proportions, or arrangement herein de¬ 
scribed. as it will be readily understood by 
those skilled in the art that the Invention is 
capable of a wide variety of embodiments. 95 

Having described my invention, what I 
claim to be new, and desire to secure by let¬ 
ters Patent, is - 

I. A device of the kind described, compris¬ 
ing a source of high-frequency current includ- too 


ing a condenser of small capacity, and n coil 
in series therewith, consisting of few tarns of 
targe dinmetcr and extremely low self-indtict- 
ive resistance. 

5 2. A device of the kind described, compris¬ 

ing a sourer of high-frequeney current, in se¬ 
ries with a coil of low scif-inductivc resist 
anee per turn and huvingan inappreciable dif¬ 
ference in potential bctwecnsuccessiveterns, 
to 3. A device of tho kind described, compris¬ 
ing a high-frequency generator including a 
condenser of small calamity, ami a coil of largo 
diameter and few turns of conductive mate¬ 
rial presenting large superficial conducting 
■ 5 area, said coil being connected around said 
condenser, and a spark-gap interposed in one 
terminul. 

4. A device of the kind described, compris¬ 


ing a source of high-frequency current, in se¬ 
ries with a coil of I mgr diameter and few *0 
turns composed of a wide, thin ribbon con¬ 
ductor. 

5. A device of the kind described, compris¬ 
ing a source of high-frequency current. In se¬ 
ries with a coil of large diameter, few turns *5 
and low self-inductive resistance perturn, and 
an electrode connected to each terminal of .said 
coil. 

In testimony whereof I havesigned my name 
tothis specification in the presence of two side 30 
scribing witnesses 

THOMAS B. KINKAJDK. 

Witnesses: 

Geo. It. Maxwbli.. 

R. S. Ford. 
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To all whom it may concern; 

Be it known Unit I. Thom a* B. Knntatma, n 
citizen of the United Suites, and a resident of 
Boston, in Uie Commonwealth of Massachu- 
; setts, have invented an Improvement in Elec¬ 
tric Spark-Gaps, of which the following de¬ 
scription, in connection with the acconijiany- 
ing drawings, is a specification, like letters on 
tLe drawings representing like |miis. 
i o My invention relates* to spark-gaps intended 
particularly for high-frequency apparatus, 
where great strain and constant action with u 
high-voltage current is required, my object 
being to provide a spark-gap capable of eon- 
15 tir.uous service with uniform and economical 
action. One of die main difficulties encoun¬ 
tered in this class of apparatus is that die 
heating effects arc »|»t to cause a short ci ecu it, 
thereby destroying the sparking effects and 
so rendering them irregular in their action by 
tending to produce a continuous arc. due 
IKirtly to the heated condition of the metal 
and partly to the heated air, which forms a 
good conductor between the two electrodes. 
*5 and also die intense healing of the electrodes, 
especially at their points, tends rapidly to de¬ 
stroy them. Moreover, whan used with a:i 
alternating current a point spark-gap is apt 
to be quite irregular and unsteady in its op- 
30 ,-radon. Alsotlieoxidizingof the metal causes 
serious interference with die continuous and 
proper operation of the usual spark-gap. My 
invention is toobviatoall thesedisadvantages, 
as will be more fully pointed out in die course 
35 of the followingdescriplion, where 1 have set 
forth in detail a preferred mechanical embodi¬ 
ment of my invention, and the latter will be 
more particularly defined in the appended 
claim*, funning a part of this spec!Hendon. 

40 In tho drawings, figure 1 represents one 
embodiment of my invention in side eleva¬ 
tion. Fig. 2 is a lop plan view thereof. Fig. 
3 is a fragmentary dotail in perspective, 
allowing one of the percn«don-plat«8 in place 
45 and illustrating the removable character of 
the electrode*. Fig. 4 is a transverse sec¬ 
tional view taken on the dotted lino 4, Fig. 2. 
Fig. 6 is a transverse sectional view of a modi¬ 
fied form of discharge-electrode, 

50 Mounted on a suitable base a aro opposite 


uprights or supporting-xtnndaids a a* for sup¬ 
porting the electrodes which constitute the 
apparatus standard o' supporting alMe- 
tx*lx a* anJ an adjusting-screw o', oj»rating 
in opposition to spring* <r\ held between the 55 
support if’ mel headed ends o*. provided on 
the slide-rods if. The rods o' support at 
their forward ends an electrode-carrier a , 
herein shown (see more particularly Fig. 3) 
as having a slideway «* at ite forward side 60 
and provided with overhanging retaining- 
olipa a\ removably secured to the carrier <1 
by set-screws o”. Said clips «’ and way a* 
constitute a receiving-passage and holder for 
a removable electrode a u . At tho rear of the ®5 
electrode-carrier «' I mount a series of verti¬ 
cally-extending heat - separators o“, spacail 
apart by any suitable means, herein shown 
as themselves threaded upon the slide-rods «' 
ami held a\iart by intervening washers <f * and *0 
damped in immovuble relation by nuts a*. 
Opposite the electrode a 1 * is a similar clec- 
trodo a", removably retain*) in a similar 
holder, composed of clips and a carrier, the 
same as al ready described. The latter is sup- 75 
ported on rods a 1 ', rigidly held in the rear 
standard or support a* and carrying separa¬ 
tor-plates a", as in the case of the opposite elec¬ 
trode. 

The electrode* proper or discharge-bars » «> 
are lverein shown as square in cross-section, 
and the seats of the holders are correspond¬ 
ingly shaped, the purpose of this construction 
iveing to permit the parts a" to be ciiangod, 
one eilge thereof being kept in use until worn 85 
away, and then the electrode is simply pulled 
out from ite holder, given 11 quarter-turn, and 
inserted aguin with another corner or edge 
presented for active use. These removable 
parts a 1 ' arc preferably composed of hardened 9° 
steel, so that the oxid whenever formed is at 
once burned off, whereas with copper and the 
baser metal* a permanent film of non-conduct¬ 
ing ox hi is formed, which rapidly results in 
insulating the discharge-surf are of the elec- 95 
lrodes. A V-shaped edge gives the best re¬ 
sults; but the bar may !*> varied from the tri¬ 
angular shape to cylindrical shape to suit dif¬ 
ferent conditions. 

Adjacent one of the electrodes herein shown 100 
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fo rconyenieuc eof illuMret.on (and preferably 1 with the point «• u»receivetlm bombardment 
» constructed for use) is a percussion-plate or percussion ami counteract .Imarelngas 
« . rigidly connected hy bolts t« bracket* alwve explained ^ 

5 outerlwlir'ofrvsK*!"* Art"", I ™"- iU ° ,n alternating current pu*rex from 

5 outei pairnf rodsu Also, preferably, a sum- one electrode to the other across the ™ witli 
h.r perousaioo-plate u* is mouni.sl in vertical, tho utmost r lw d 'm, umbTaTcomliUons Sf 
" rt aU! ^ *° ZW*** U ‘« ! and «hc construction above explained 

K^.C^rt' K,,,0,b,reO - *7 * ,oU ‘ il «»•'«• «» « ^'.V and uniform d!s- 

• o IlSwtro lo u^ob J v b,J*b7 nirW ii, ck> * P - U> f " ,r **i removing nil strain on the condenser 
o'rrzrr • ,?,*• b “f l ("T® ,h0 I ,0,nl ' *W Hiking a perfectly free and easy path for 
or edge Uieroof. If desired, similar pere.re Uie discharge. ' 

"'*? [*-■ on both elec- Besides tl.e feature* of construction to 

ttys*, alth ough for usual lmrpow* the nr- which I have already «lirectcJ si.eci.1 ,,£>£ 

«S oMI^Hti^ wTlV m n ' one *L on [ wWl u ' ,lirt,cl attentiontho fart 

TI .M t . Jn . ° n " ,,lr, -'- v , . ‘ h « tho preferred embodiment of mv invert' 

TO,l *‘™ cUont4 i'cna‘inivltolc turn herein disclosed provide* an edge di»- 
ix.suIts in gjx rag a uniform continuous action, charge of considerable length. thereby wear- 
^Te fl el^7W^^^ h I ^ I 10 H '/W “«*»* th^Livantages more 
»o S . U ^' nir ,ul,y M l ,l ' lined >>i my Patent No. 023,818. 

17r,U! " i ■ i • ™ il * vr * , s 3 heat . dated April 18, I8WI. 

effect which invariably accompanies U.e dec- ' H will l*» umlurstood that while I have en- 
^, < .l^ nr D C -* oljJw . 1 ,,f l,l »- seiwrn- i deavorod herein to comply with the law re- 

ior-platM a v, lo ^pnrnto tli«*j»e two rtf rets quiriny u complete ckverintion of tho 

5 marly as possible to the electric effect wleh’ i to limit nil my claim* thereto and wish it 
« devdoSf ° r -r-‘h,g i, I understood Unit i arim"S« ot 

1 *. I Uon nrc •PpHetildc to other relation* ami that 
d:K,!„r W ;r tW,tl,e points nt many clmng.-s in form, arrangement, and 

- sirSSstsSrV 3 ?! ^tsssavsssfssti 

partlrular > Udue Sf h !.‘'f^I 4 u?L? e | j t }" n M * • vcl loft '' ,3 * construction ..nable of producing 
. T th"‘Uw alternn- i sutwrior results over the ordinary spu k iMim 

1 ot e te 

40 1 Iwx-e ttlsoiliscovere-Vit!mt llmnrregtilarity'of 

Kas-iti Sssr*SSH5Sc2 

uitli“altermi'tion» T" 1 * ,M, * n * r t,mt ,l P«muU active position or for the puiqrosc ol rephi^ 
45 Se plite siu nh C {"■'! thcm witli entirely ocw dectrodt*. Also 

sj im pint* simply destroy* the arcing which . tin* Conner separator-plates or mearn* of mm. 
is otherwise produced b.v the alternation of I rating the heut effoct from the electric effort 

, of ^‘litehSrinftap!£2KTif!S 

f^rofh n !i0 ra .*, k ‘‘ *. m0Ch v, ' n f^ ibr ^orlmating of the discharge elec- 

sc almrkiru forUw permitting longer | trocW In tglier word.*, this part of the in- 

»£S£. 

a l d, ' cl "‘ r * tc l«ve|hei to produce a continuously even ami 

60 1 , 
poaoosiMpltttcs ,i ,f . 7bedtecliarge-pomt i various specific constructional details. 

« maintains a positive oondjtion and the Having described my invention itlmi I 
plane surface a* a negative condition, tho chum as new, amlXire txl a^ure bv SZ 
ie £17:, ° 0 ,Ut,n * r # d,3clmr ^ «lonienl and Patent of the United Stal«^- ^ 
lj the latter a recepUve area ami cooperating I. In an electric spark*g^l», having opposite • 


discharge-elec trades, heat-separating means 
oonsistingof a series of thin members of heat- 
conductive material extemling laterally out¬ 
ward and located contiguous to the discharge- 
5 gap for diverting and separating from the 
electric current tho heat effect* and providing 
a cool discharge between said electrodes. 

2. In on electric spark-gap, having opposite 
dischargc-electrodcs, boot-so|»aratiiig means 

o located ronligiinos to the discharge-gap for 
diverting and separating from the electric 
current the heal effects and providing a coo) 
discharge between said electrodes, said means 
comprising a scries of separated conductor- 
<5 plates in heat-conductive circuit therewith. 

3. In an electric spark -gap, having opposite 
dischaige-electrodes, hcai-sci«arating means 
located contiguous to the discharge-gap for 
diverting and separating from the electric 

io current the heat effects and providing n ixmjI 
discharge betweea said electrodes, raid means 
comprising stqmnitoil pnrellel plates mount¬ 
ed rigidly in conductive contact with the ap¬ 
paratus. 

*5 4- Au electric spark-gap, having heat-sepa¬ 

rators in the form of thin conductor-plates 
mounted rigidly thereon. 

_ 6. An cloetric spark-gap, comprising oppo¬ 
site electrodes having u series of thin eouduc- 
50 tor-plates hold rigidly adjacent but out of con¬ 
tact with each other, and extending outwardly 
from the electrodes. 

*5. In an electric spark-gnp, an electrode 
having a rigid carrier provided with yielding 
J5 holding means, and 11 discharge-liar removably 
held thereby, said bolding menu* springing 
firmly in circuit-closing contact flat against 
the sides of suUl liar for giving a large con¬ 
ducting area for transmission of cat-rent, 
to 7. In an electric spark-gap, an electrode 
having a rigid carrier provided with yielding 
holding riicans, and a discharge-bar removably 
held thereby, vui<l bar having its forward 
sides converging to form a d.schnrge edge, 
15 and saiil holding mean* ccmforming in shape 
thereto. 

A An electric spark-gnp, having adjustable 
electrodes provided with two opposite equi¬ 
distant, continuous discharge edges extending 
jo parallel to each oilier longitudinally across the 
apparatus. 

9. An electrir spark-gap, having electrode* 
provided with discharge edges extending 
lengthwise, larmllul to each other, one of said 

S3 electrodes being ulidlngly mounted in a sup- 
t»ort at a plurality of points, and means for 
adjusting said electrode toward and from the 
otlier electrode. 

10. An electric spark-gnp, comprising op¬ 


posite electrode* of conductive material, said 6a 
material being disposed in mass adjacent tlie 
discharge-gap and having the conductive ma¬ 
terial at the rear thereof dislribuled in thin 
radially-extending plate*, the wholo electrode 
being secured rigidly together for giving in- 6$ 
timate conductive contact to all part* thereof. 

11. In an electric spark-gap, com prising op¬ 

posite electrodes, a pereussion-plate recured 
in close relation to one of said electrtKles and 
slightly back from the point tltcreof. 70 

12. In an electric spark-gnp, an electrode 
having a metal percussion - plate, secured 
slightly back from the discharge-point there¬ 
of and extending laterally therefrom for pro¬ 
ducing on even, uniform discharge of »n niter- 75 
nating current. 

IS. An electric *|Ntrk*gitp, having a percus¬ 
sion-pinto mounted on opposite sides of ite 
discharge-point slightly hack from tho point 
thereof, and extending transversely to tin* di- So 
rcclion of discharge. 

14. An electric spark-gap, hav ing an elec¬ 
trode provided with n conductor-plate mount- 
ed in contact, therewith,slightly hack from the 
point of discharge for preventing improper S.t 
action in discharging an alternating currenL 

15. An electric spark-gap, comprising op¬ 
posite electrodes, having discharge edges ex¬ 
tending lengthwise, parallel to each other, ami 

11 percuwsion-plate mounted transversely to tlie 9° 
nir-gnp between mimI electrodes and adjacent 
thereto, as ami for the purpose set forth. 

Itt. An electric spark-gap, comprising op- 
posite electrodes having diadiargc edges ex¬ 
tending lengthwise, parallel to each other, and 95 
opposite percussion - plates, mounted tram-- 
vcrsely to tho air-gap between said electrodes 
and adjacent thereto, said |wrcu*Niou-platc* 
restricting the nctivo area of the electrode to 
the mlgvM tla-rivof. 100 

17. An cJectric spark-gap,- having an elec¬ 
trode provided with a central direlmrgv-point 
of small area and adjacent receptive portion* 
of large urea, of conductive material extend¬ 
ing in plane* approximately at right angle* to 105 
the direction of discharge. 

18. An electric *imrk-g»p. having a gap 

formed by laterally extended disclwrge parts, 
and a |wreu*<*ion-plate coextensive witli said 
gap. 110 

In testimony whereof I have signed my name 
to this specification in the presence of two sub¬ 
scribing witnesses. 

THOMAS B. K1NRAIDE. 

Witnesses; 

Guo. II. Maxwell, 

R. S. Folio. 
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To ail whom, it m*;/ concern: 

Be it known that I. Thomas B. Kinhaide. a 
citizen of the United States, and a resident of 
Boston, Massachusetts, have invented an I id- 
5 provement in Portable High-Frequency T><- 
viccs and V r acuum-Tube Stands, of which the 
following description, in connection with the 
lUTouqsiriyiiig drawings, is a specification, 
like letters on the drawings representing like 
to parts. 

My invention is an apparatus for enabling 
a vacuum-tube or the like U> read* the high¬ 
est efficiency in connection with high - fre¬ 
quency currents of high potential, my inven- 
15 Iron Wing particularly intended for thera¬ 
peutical purposes. 

TW transmission of high-potential currents 
along long conductors is very wasteful. For 
instance, in the ordiuary static machine the 
ao transmission from the machine to an X-ray 
tube causes a loss of considerably over fifty 
per cenL. and it is well known that high-po¬ 
tential current U very difficult to transmit 
without a great loss by atmospheric conduc- 
*5 tion, and this La still more true of high-fre¬ 
quency alternating current, the difficulty be¬ 
ing greatest, and hence the waste of current 
greatest, with the strictly high-frequency cur¬ 
rents of induction apparatus. The loss, and 
30 hence the difficulty of transmission, increases 
with the increase of frequency, so that in 
therapeutical work (for which ray invention 
U particularly adapted, as al*ove mentioned) 
it becomes practically impossible to transmit 
35 the effects from the ordinary high-frequency 
apparatus to the patient or other object, even 
ten feet of the best insulated conductor prac¬ 
tically dissipating the output The result is 
that the so-called “high-frequency” appara- 
40 tu» falls far short of producing proper high- 
frequency results. Another serious objection 
resulting from the transmission of this high- 
potcntialcurrentovcr longoomdoctors(as here¬ 
tofore necessary) is the danger to the patient, 
43 apparatus, and operator from the heavily- 
charged conductor-wires, and hence, requir¬ 
ing gnat skill in their handling and a con¬ 
stant nervous strain upon the operator in do¬ 
ing so. 


My invention has for iU objects theobviat- 50 
ing of tiie aforesaid difficulties and objections 
by providing an apparatus which can be op¬ 
erated without any danger to the patient or 
anxiety on the part of the operator, requiring 
little skill or technical knowledge in its use. 55 
working with very alight dissipation of cur¬ 
rent, and at the same time not being liable to 
I break down or give out with careless han¬ 
dling. Besides, my invention provides a su¬ 
perior current and is attractive in apixsarance <X> 
and convenient to manipulate. 

Stated broadly, my invention, so far as it 
relates to the avoidance of loss of current, re¬ 
side* in mounting the X-ray tribe directly on 
tin- secondary itself, tiiereby eliminating the 65 
usual conductors, inasmuch as the terminals 
of tiie secondary are directly connected with 
the terminals of the X-ra.v tube, and that fix¬ 
ture of my invention which resides in its con¬ 
venient portability consists in operating the 70 
high-frequency induction device— i. e„ the in¬ 
duction-coil. resonator, or tho like - -at a dis¬ 
tance from the high-frequency generator, so 
tlrnt all the heavy portions of the apparatus 
remain stationary, while tho induction device 7$ 
and tube are mounted together for direct use 
wherever required. 

Other features of my invention and tiie va¬ 
rious const motional details of the invention 
in its embodiment as herein shown will be 
pointed out in tho course of the followingde- 
Bcription. 

In tiie drawings, in which I haveshownone 
only of many embodiments of my invention. 
Figure 1 is a perspective view thereof. Fig. 85 
| 2 is a view in elevation looking at the rear 
side nf the apparatus as shown in Fig. I. 
Fig. 3 is an enlarged sectional detail showing 
the construction of one of tiie terminals of tiie 
apparatus. 7° 

This invention relates to high-frequency a|i- 
paratus of the most advanced type, and by 
the term* “high frequency” and “high po¬ 
tential ” as herein used I refer to currents 
capable of producing a disruptive or brush 9$ 
discharge into the air from spherical elec¬ 
trodes at least one inch to one ami ©no-half 
inches in diameter, or, defined otherwise, my 


invention relates to currents which cannot be ! 
conducted (at least not in the usual manner) 
over n conductor-wire, as commonly practiced 
with ordinary currents, but will dissipate 
5 themselves in the air in spite of any usual in¬ 
sulation. This high - frequency high • poten¬ 
tial current because of the impossibility of 
conducting it has heretofore been incapable 
of practical and successful use for such pur- 
10 poses us those hereinbefore mentioned, be¬ 
cause almost entirely lost in the air before 
reaching the translating device, (at tho pa¬ 
tient, for example.) said dissipation being, 
moreover, exceedingly dangerous to the op- 
• S orator; ami It in tho object of my invention 
to render available without danger or loss of 
current the kind of current which I have just 
defined. I liavc succeeded in securing tiie de¬ 
sired result, not by rendering tho current any 
*0 more transmissible than before, but by sep¬ 
arating the essentia] parts of the apparatus 
iri such manner and providing such construc¬ 
tion that the exceedingly high frequency and 
high-potential current, with its.attendant dan- 
*5 gor and difficulty, need not be transmitted, 
but is developed directly at and in connection 
with the portable translating device operated 
by a stationary and remote generating source 
comprising the heavier and more cumbersome 
3° portions of tiie apparatus, which arc capable 
of transmitting without danger to the port¬ 
able |M>rtion the proper current for operating 
tiie latter to produce the dangerous and non- 
transmimibie current first defined. 

J5 The high-frequency generator or source of 
high-frequency current may I* of any usual 
or preferred kind, being herein diagrammatic- 
ally represented as comprising an alternator 
A. transformer T. condenser U. spark gap S, 
4° (the latter being indicated as of tiie kind con¬ 
tained in my application Serial No. 200,686.) 
From this source of high-frequency energy 
conductors a a' lead to the “tube-stand,” (by 
which term I mean to include any device car- 
45 rying the vacuum-tube or other translating 
device.) As herein illustrated said tu lie-stand 
is mounted for convenience on a standard or 
red b. As already stated, tho tube-stand con¬ 
sists of a “ high-frequency "device, (by which 
50 term I mean to include any device callable of 
high • frequency discharge.) and, as liurein 
shown, this liigh-f roquency device is composed 
of two conical secondaries a'o', ex tending co- 
axially in opposite directions from a common 
55 primary «*. The general construction and ad¬ 
vantages of tiie conical form of secondaries 
are set forth in my copending application. Se¬ 
rial No. 202,684. filed May 25, 1904. While 
I do not limit my- invention to any definite use 
60 or capacity, a convenient construction in¬ 
cludes a coarse winding of four turns, whose 
terminals connect to tiie respective conductors 
oi/.and a fine winding of No. 30 triple-wound 
secondary. 

65 The liases of the secondary coils are ar¬ 


ranged adjacent to each other and separated 
from the common primary! u 1 , wound in a pe¬ 
ripheral groove formed between plates oV and 
held in rigid position by suitable means, as 
bolts a\ These secondaries ure wound on 7‘ 
hollow insulating shells or supports a* and 
held together by a tie-rod o’ passing through 
the plates a* a* and having threaded engajps- 
ment at its ends with opposite ferrules a", 
(one only being shown in Fig. S, as Lite con- 7 
struction is the same at tho opposite ends of 
the apparatus.) who6* heads <t engage the 
outer ends,of the cones a\ thereby clamping 
the high-frequency device together. At their 
smaller ends each cone is provided with a con- 8 
ductor-jilata <»”, connected by a pin or strip 
of conductive material «“ to a contact-plate 
«i“ for tightly receiving arnetal sleeve or post 
<*“, to the outer end of which is soldered or 
suitably secured the secondary-terminal a”. 8 
as indicated at a", within a ball of insulating 
material. The opposite terminals of the two 
secondaries are connected together, ss indi¬ 
cated at and grounded by a wire a m . 

The plates o*«r carry aflame \ shown as 9 
comprising a pair of rods a“, supported in 
said plates, and end supports a”, notched at 
their upper ends, as plainly shown in Fig. 1. 
for receiving tiie vacuum-tube V or other 
translatingdcvicooperated in connection with 9 
tiie apparatus. In the drawings I have shown 
one well-known form of X-ray tube as mount¬ 
ed in the frame a", said tube being held in po¬ 
sition by heavy rubber strain « , connected 
at their free ends to the supports a™ and t 
passed yieldingly about tiie ends of the 
vacuum-tube. On the Inner r, a bridge-frame 
consisting of a rud a n and inverted-Y sup¬ 
ports a", held in place by heavy rubber straps 
a", similar in construction and arrangement 1 
to the straps This bridge-frame carries 
opposite electrodes «" <i", connected by wires 
or a” to the vacuum-tube for regulating the 
vacuum therein in well-known manner. Tlio 
opposite secondary-terminalsra :: are provided 1 
with hooks a" for quick connection with tho 
translating device. 

Tho tube-stand Is provided at its lower cod 
with a handle n”, shown as slUlingly mount¬ 
ed in n bracket l', adjustably secured by a i 
blind-screw A* to a slide b\ clamped byathumb- 
scrcw h l to the standard b. 

In use it will be seen that, in tiie first place, 
tiie X ray tube is mounted directly on the 
high-frequency device instead of being mount- 1 
ed at a distance on a separate stand, as lias 
heretofore been the practice. By this means 
separate conductors are entirely eliminated, it 
being necessary merely to extend tho terminals 
. proper of tiie high-frequency device the short » 
distance required in order to reuch the trans¬ 
lating device, mounted as close thereto as the 
shape of the respective parts will permit 
By tills imams tiie energy of the hi^h-fre- 
qucncy device is not dissipated, but is directly 1 
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transferred to the X-ray tube, thereby firing 
an efficiency hitherto not obtainable. In tin* 
next place, the high-frequency derice if. light 
and portable, inasmuch as the hearier parts 
$ of liie apparatus are separated therefrom, be¬ 
ing ordinarily kept in a heavy cabinet con¬ 
siderably removed from the operating chair, 
table, or, it may be, from the room itself. 

By the arrangement of the mechanism here- 
10 in set foi-th as tho preferred embodiment of 
my intention one primary serve* for two 
secondaries, and also by having the second¬ 
aries arranged as shown, in which a single 
layer of fine wire is provided, the liability of 
>5 sparking from turn to turn is eliminated 
and the discharge-terminal is removed from 
the primary, the resistance decreases with 
each turn, and it is possible to get more turns 
than in any ulher form with a single layer. 
Ac., as explained in my before - mentioned 
conical-coil application. 

The yielding holders o" a* permit the trans¬ 
lating device to be turned readily without 
disarranging the connections, as has heretofore 
been necessary. 

As already intimated, 1 do not intend to re¬ 
strict myself to the precise construction here¬ 
in set forth as the preferred embodiment of 
my invention, as many change* in form, ar- 
• rangement, and relation of parte may Iw re¬ 
sorted to without departing from the spirit 
and sco]>e of my invention us defined in the 
broader claims hereinafter contained. 1 re¬ 
gard my invention as broadly new in a num¬ 
ber of particulars, as will appear more defi¬ 
nitely in the following claims. 

My invention has no relation in any way to 
low - frequency band devices and portable 
cabinets operated by primary batteries ami 
■ the like nor to tbc induction devices which 
were commonly used in connection with or¬ 
dinary currents a few years ago, but is re-, 
stricted to that class of apparatus, as pre¬ 
viously defined, of which tlie current, is of 
such a high frequency and high potential as 
to ho practically non-transmissible, for the 
reasons already stated, over a usual conductor, 
said current having a high frequency and 
high potential capable of a disruptive brash 
discharge, as already stated. 

Having described my invention, what T 
claim as new, and desire to secure by Letters 
Patent of the United States, is— 

1. The licrowith-dcscri bed means of rendcr- 
, ing the described kind of current available 
with tho highest effic iency directly at the point 
of use, consisting in the combination of a sta¬ 
tionary generating source of high-frequency 
current, with on independently mounted and 
inclosed device capable of developing thare- 
fromahigh-ijotentialnnd liigli-frequency cur¬ 
rent of tine kind descrilx-d. said dr vice being 
callable of hand manipulation for direct ap¬ 
plication of said current and connected to said 
t» by a long flexible conductor 


permitting it to be readily moved about the 
mom or patient witliout disturbing said sta¬ 
tionary source. 

2. The combination with a stationary source 

of high-frequency current, of a portable in- 7° 
duction-coil operating in connection therewith 
to develop high-frequency higli-potential cur¬ 
rent of the kind described, and a long flexible 
conductor supplying current from said source 
to tho primary of said coil. 75 

3. A high-frequency apparatus having a 

high-potential high-frequency disruptive dis¬ 
charge device movable independently of the 
rest of the apparatus for permitting local ap¬ 
plication or the like. 8° 

4. In an apparatus of the kind described, 
comprising n source of high-frequency cur¬ 
rent, and remote high-frequency device oper¬ 
ated thereby, and a frame carried by said de¬ 
vice for supporting a translating device in *5 
close proximity thereto. 

5. In an apparatus of tho kind described, 
comprising n source of high-frequency cur¬ 
rent, a high-frequency device, having a cen¬ 
tral partition, terminals nt the opposite sides 
of said partition, a frame carried by said par¬ 
tition transversely thereof for supporting u 
translating device, and means for connecting 
the latter directly with said terminals. 

6. In an apparatus of tho kind described. y5 
comprising a source of bigb-frequwtcy cur¬ 
rent, a high-frequency device, a flexible con¬ 
ductor engaging the two, means for connect¬ 
ing tho terminals of said high-frequency de¬ 
vice directly to a translating device, and means »«« 
for moving said translating device and high- 
frequency device together. 

7. In an apparatus of tho kind described, 
comprising a source of high-frequency cur¬ 
rent, a high-frequency dcvioc, a flexible con- 105 
ductor engaging the two, means for connect¬ 
ing tho terminal!! of said high-frequency do- 
vice directly to a translating device, and n han¬ 
dle extending from said high-frequency de¬ 
vice for adjusting and moving the same and no 
mid translating device together. 

8. A high-frequency dovioe, comprising a 
primary, ami a pnirof indepondenlsecondanos 
operated by mid single primary. 

9. A high-frequency device, comprising ari 113 
intermediate coarse primary, and opposite fine 
secondaries,ope rated thereby .having tlmirdis- 
charge-eleetrodes remote from said primary. 

10. A high-frequency device, comprising a 
primary, and opposite-conical secondaries. 1*0 

11. A high-frequency device, comprising a 
conical support, a secondary wound thereon, a 
peripheral groove at tho base of said support, 
and a primary held in said groove. 

12. A high-frequency devioe, comprising a i*S 
primary, insulating-plate* on opposite sides 
thereof, opposite secondaries outside of aid 
plates, and retaining means therefor. 

IS. A high-frequeucy device, comprising a 
i primary, retaining - plates therefor, opposite 130 


conical secondaries extending coaxially in op¬ 
posite directions therefrom, ar.il an axial tic- 
rod binding all of said parts. 

14. A high-frequency device, comprising a 
5 primary, 11 conical secondary operated there¬ 
by, a tie-rod. a ferrule binding said ports to¬ 
gether, said ferrule having external and in¬ 
ternal contact-plates electrical iy connected to- 
geUier and with said secondary. 

»o 16. In n high-frequency device, a conical 
secondary, having a discharge-terminal con¬ 
sisting of a ferrule having on internal contact- 
plate electrically connected with the smallest 
turn of said secondary, a rcmovablcconductor* 
■ 5 poet titling against said contact-plate and hav¬ 
ing, adjacent tlie end of said ferrule, a short 
terminal wire permanently secured thereto. 

16. In a high-frequency devioe, a conical 


secondary, having a discharge-terminal, cor,- 
*i*iiug of a ferrule having an internal plate *<» 
electrically connected with tho smallest turn 
of said secondary, a removable conductor-past 
lining against f*id contact-plate and having, 
adjacent the end of said ferrule, a short ter¬ 
minal wire permanently secured thereto in a *S 
ball of Insulating material. 

17. A high-frequency device, having a frame 
mounted directly thereon, and provided with 
means for securing n Toroum-tube thereto. 

In testimony whereof I have signed rny name 1 
to U»isspecification in the presence of two sub¬ 
scribing witnesses. 

THOMAS B. KINRAIDE. 


Witnesses: 

Geo. 1L Maxweu, 
R. G. Pbookml 
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To ail whom it may concern: 

Be it known that I, Tiioms* B. Kixk \ihf, a 
citiwn of the United Slates, and n resident of 
Boston. Massachusetts, have invented an Im¬ 
provement in Self-Contained Hand-Elec¬ 
trode. of which tlte following description, in 
connection with the accompanying drawing*, 
is a specification. like letter* on the drawing? 
representing like i»rt*. 

Ttic value and ini|>orUncc of electricity in 
the treatment of disease have recent ly gained 
wide recognition, especially in connection 
wirli the employment of high-frequency cur- 
rcnL One serious difficulty, however, lias 
been the adaptation or provision of means for 
rendering it practicable to employ very high 
frequency currents for local application. 
One difficulty has hewn the danger or discom¬ 
fort likely toattend the application of this kind 
of current, and another difficulty baa been Uie 
loss of current due to the action of atmos¬ 
pheric conduction on the conducting- wires 
leading from the high-frequency device to the 
patient, and a third serious difficulty has re¬ 
sided in Uw cumbersome apparatus it having 
heretofore been necessary to move the entire 
generating apparatus to the jmtient or else 
move the patient to the apparatus. 

It is the object of my present invention to 
obviate nil these difficulties, besides providing 
various other advantages. 1 accomplish nay 
object by providing a high-|H>tential high-fre¬ 
quency disruptive discharge device operated 
by hand and readily movable independently 
of the generating source of the high-fre¬ 
quency current, so that the operator can ma¬ 
nipulate the hand device the same as he has 
heretofore manipulated the usual haml-clcc- 
trode and can now do so with my invention 
without the danger, inconvenience, or low of 
current heretofore experienced. 

The preferred form of my invention which 
I have herein shown i® especially adapted for 
prolonged application as a head terminal or 
for use above the patient, and 1 have also I 
sliown n form of my invention adapted for 
short and general application and for delicate 
manipulation and difficult cases of local ap¬ 
plication. / 

In the drawings. Figure 1 isa view in side I 


elevation of one form of my invention. Fig. 

2 is a transverse sectional view thereof on the 
line 22, Fig. 1. Fig. 3 is a view in side eleva¬ 
tion of a modified form, parte being broken 
away for clearness of illustration. 55 

One of the distinctive features of my pres¬ 
ent invention is the provision of a hand-elce- 
trode constituting in itself a high-frequency 
device. Figs. 1 and 2 showing the same as 
capable of I wing moved by hand up and down 6« 
on a standard or removed therefrom and han¬ 
dled srqxinitely and Fig. S showing a lighter 
form of device for hand use only. 

I wish it understood tliat my invention is 
restricted to high-frequency hijglt - potential 65 
current of the kind previously mentioned, by 
which I mean current of such enormous fre¬ 
quency and high uotontial that it cannot 
readily be conducted because of its tendency 
to discharge into the air in spite of any usual 70 
insulation, my invention residing in providing 
means whereby that nortiou of the apparatus 
which is to be carrier or moved by the luiml 
of tint oiwrator is separated from the rest of 
the apparatus and contain? within itself that 75 
portion of the winding or oilier mechanism 
which serves to transform the high-frequoncy 
transniiasible current into ti:e hind of cur¬ 
rent which is not transmissible and which I 
have defined as a high-frequency high-potm- $0 
tial disrnptive discharge-current. 

On a suitable base n is rigidly Secured a 
hollow standard o', provided with a pulley o', 
swiveled at its upper end, over which pass** a 
cord //*, carrying a hand-eloctrocie liigh-frc- 85 
quency device o‘ nt its outer end and a coun¬ 
terbalance-weight o* nt its inner end. 

The electrode a* comprises a back piece a\ 
to which is secured nt n' a shell of hard rtili- 
ber or the like o', containing a coarse primary 90 
«*. wound adjacent the outer Uirns of a fiat 
secondary o’*of the form shown in ray patent. 
Serial No. <! 15,663, of Dcccinlwr 6, lv.K\ nil 
embedded in insulating material, such a* hard 
wax a", poured therein in melted condition. 95 
One terminal. n n . of the secondary is sliown 
as grounded, and tiio other or inner terminal, 
which constitutes the high - potential dis¬ 
charge-terminal of the secondary, is connect¬ 
ed at »" to s tubular contact device <i u , per- 100 


manontly secured in tin* pointed end a “of the 
high-frequency device for receiving any de¬ 
sired form of discharge-electrode, die shank 
«" of a ball-discharge elcctrodco" being here- 
5 in shown as mounted therein. The terminals 
of the primary are connected by suitable flexi¬ 
ble conductors a” a" to n suitable source of 
electrical energy, shown as comprising a gen¬ 
erator A of alternating current, whose con- 
10 doctors lead to a transformer T, connecting 
with a condenser C and spark-gap S. In my 
copending application. Serial No. 814,300, 
I have explained more at length the advan¬ 
tages of haring tho high-frequency device 
15 separated from tho generating source, and in 
the present arrangement I have separated the 
parts still farther, the alternator and trans¬ 
former, which serve to generate tho low-fre¬ 
quency high-voltage current and which con- 
10 stitnte the heavier portions of the generating 
apparatus, being separated a long distance 
from the movable portion of the apparatus, 
and the condenser and spark-gap, which serve 
to rai«e the low-frequency current to a high- 
»5 frequency current.being mounted, preferably, 
directly on the standard o', tiiereby bringing 
as near to tiic discharge-electrode as practi¬ 
cable all that portion of thocurrent which has 
any tendency U* dissipate itself in die atmos- 
jo phere by condition. This also brings all too 
adjustable parts of tho apparatus directly to 
the hand of the operator. 

The arrangement as thus described is of 
great inqiortance in therapeutical work, bc- 
35 cause it makes it possible to use tho highest 
frequency and most powerful and efficient 
current without deterioration wherever it ia 
desired to quickly shift the electrode, as the 
surgeon can readily move the standard o' here 
40 and there about tho room without any incon¬ 
venience, the heavy generating parts being 
connected by long conductors and located in 
a closet or other convenient place, and a* the 
operator is using the apparatus he can in- 
45 stoutly adjust the lisnd-electrodo up or down 
or sidewise and likewise adjust the spark-gap 
or condenser, all without leaving the patient 
or otherwise interrupting the treatment. 

The lwck«* of the high-frequency device i* 
50 provided with a dump <i = and operating-han¬ 
dle a", said clamp being shown as consisting 
of two blocks <i u hinged at 0* and locked 
together by a thumb-nut. <t m , although I do 
not restrict mysrlf in any way to the mean* 
55 which may be provided for retaining the high- 
frequency device movably upon ite standard. 

From the above description it will be un- 
derstoed that live high-frequency generator 
may be located in tin- comer of the room or 
60 elsewhere, ns desired, transmitting the cur¬ 
rent generated thereby to tin- high-frequency 
device over the conductors a" orwithotit dan 
ger or material loss of current, inasmuch as 
the form of the current as delivered from the 
65 source mentioned is of such well-known char¬ 


acter dial it ia readily restrained by the ordi¬ 
nary insulation provided with good conductor- 
wires. TVcurrcnt having been delivered prop- 
erly to hand-electrode a*, which 1 have denomi¬ 
nated tho *'high-frequency device,” is raised ;o 
by the latter to the enormous frequency and 
high voltage required for the disruptive dis¬ 
charge desired in this class of apparatus nod 
by my invention tis' high-frequency device 
itself is the electrode and is movable directly 75 
to the imsition required for local application. 

Tho truck or standard is readily moved to the 
operating-table or wherever required, and the 
hand device is swung on tiie rod «' to any di¬ 
rection desired and is readily raised or low 80 
ertxi. This for instance, enables it to bo 
used with a head-terminal for prolonged ap¬ 
plication, which would otherwise be practi¬ 
cally impossible with the ordinary apparatus 
because of the fatigue resulting to the opeis 85 
ator, whereas by my invention the operator 
is relieved of all fatigue and also the element 
of danger, and hence nervous anxiety on the 
part of tho ojierator is practically eliminated, 
inasmuch as there are no conductor-wires 90 
from tin- high-frequency device, (which have 
heretofore constituted the source of danger.) 

Incase the application of the high-freq uoncy 
di«rupti vedischarge is to be of shortdurotion, 
and especially if the application is to be with 95 
reference to an awkward position, the oper¬ 
ator simply unclamps the device «* from ite 
standard and holds it in hi* hand to the spot 
desired. For tho latter purpose 1 also pro¬ 
vide a lighter form of construction, as shown too 
in Fig. 3, where it will lie seen that I liavo 
provided a conical secondary wound on a 
light supporting-sWII and preferably in¬ 
closed by an outer cone «*, tin* primary a” 
living wound in a peripheral recess or groove 105 
a*, provided in a base <»", tins parte being held 
together in any desired manner, as a rod 
a , having threaded engagement with the 
handle a" and adapted to receive any kind of 
a discharge-electrode at ite opposite end. as no 
a hall n* This form of hand device U light 
and well adapted to general use nud lends 
iteclf to more 1 delicate manipulation than the 
heavier form of hand devices previously de¬ 
scribed. "S 

It will be understood my invention is capa¬ 
ble of a wide variety of embodiments, as I 
believe it is broadly new to provide a hand 
device or electrode which iteelf produces the 
high-potential high-frequency current tint iso 
causes the disruptive discharge delivered by 
the electrode. 

The current supplied to this hand device or 
hand-electrode is a high-frequency current, 
but is not of tlmt quality which render* it uj 
dangerous and practically lion-transmissible, 
the mechanism which transforms said current 
into the latter kind of current being con¬ 
tained within the electrode itself, whereby all 
necessity for further conductors, and lienee 130 
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loss of current and danger. &c.. are elimi¬ 
nated. the current not being permitted to as¬ 
sume this condition until it readies the device 
which is to be carried or manipulated l»y the 
5 tqivrator directly at the applying-point. 1 
have already pointed out that tlm current to 
which my invention relates is not the ordi¬ 
nary current, anti I wish to repeat that ray' 
invention relates to the most advanced tyqie 
10 of high-frequency current known to thera¬ 
peutical practice nt the present day, being dis¬ 
tinguished by ite ability to produce a dis¬ 
ruptive or brush discharge into tins air from 
spherical conductors of one inch to one and 
15 one-half inches in diameter. I take this 
mean* of defining the character of the current, 
although it will readily Ik- understood that it 
can be recognized by various other distinctive 
features and characteristics, and accordingly 
7o I do not intend to restrict myself by tltcsc 
definition* to any arbitrary frequency or po¬ 
tential, but have undertaken merely to ex¬ 
plain tim field of usefulni-s* and kind of cur¬ 
rent with sufficient clearness to enable those 
ay skilled in the art to apprehend with certainty 
what my invention is. the difficulties it is in¬ 
tended to overcome, and the advantages ef¬ 
fected tiiereby. 

I am aware tlint it tuts long been common 
30 to employ hand-electrode*; but so far as lam 
aware these have cither been remote from the 
producer of the form of current discharged 
or else they have not been capable of deliv¬ 
ering the kind of discharge herein provided 
35 for. It will therefore be understood that 1 
am not restricted in any way (excepting as 
specified in the claims) to the constructional 
details herein set forth. 

Having described my invention, what 1 
40 claim as new, and desire to secure by In-tier* 
Patent of the United States, is 

_ 1. A hand device or electrode for hand ma¬ 
nipulation at the point of application, com¬ 
prising a portable inelosurc provided with a 
45 carrying device adapted to lie grasped b.v the 
hand, ««id portable inclusure adapted to be 
connected to a source of high-frequency cur¬ 
rent, and containing within iteelf means for 
developing from said currents high-frequency 

50 high-potentialdLsruptivediseharge-curreotof 
the kind described. 

2. A source of high-frequency current, and 
portable means for producing therefrom a 
high-potential high-frequency disruptive dis- 

51 charge-current of the kind described, said 
means living connected to said source by a 
long flexible conductor and living light* in 


weight and small in size for carrying by hand 
and for hand application and manipulation. 

3. A standard, provided with a haml-elec- 60 
trode movable up and down on said standard 
and containing a high-frequency induction de¬ 
vice. 

4. A (KirtabU* standard or support, carry¬ 
ing a disruptive discharge-elect rode provided 63 
within iteelf with a high-potential high-fre¬ 
quency coil. 

5. A portable standard or supports carry¬ 
ing a disruptive discharge-electrode provided 
within iteelf with a high-potential lugh-fre- 70 
quency coil, said electrode being freely mov¬ 
able by hand with relation to said standard. 

6. An electrodes containing an induction- 
coil, a hollow support therefor, on which said 
electrode is freely movable, and couuterliul- 75 
slicing means within said support for said 
electrode. 

T. A high-frequency induction device for 
therapeutical work, comprising a portalilc 
standard, a hand-electrode, containing a high- 80 
frequency high - potential induction - coil, 
mounted movably on said standard, undagen- 
erating source comprising a source of alter¬ 
nating current, ImiiMfonurr, condenser and 
Bpark-gap, tho latter two being mounted on 8j 
said portable standard and having a short con¬ 
nection to said hand-electrode, and said trans¬ 
former and source of alternating current be¬ 
ing remote from said standard. 

8. A high-frequency induction device for 90 
therapeutical work, comprising ■ portable 
standard, a hand-elect role containing within 
iteelf means for producing from au ordinary 
high - frequency current a high-frequency, 
high-potential disruptive discharge-current, 95 
a condenser and spark-gap in the circuit there¬ 
of, mounted adjacent thereto, and n remote 
source of current therefor including a trans¬ 
former. 

In nn apparatus in the kind described, too 
a stationary alternator and transformer lo¬ 
cated remote from tho real of the apparatus, 
and a high-frequency translating device, 
sjwrk-gnp and condenser located close to each 
other connected by short conductors for op- ioj 
oration in connection with said remote alter¬ 
nator and transformer. 

In testimony whereof I have signed my name 
to this specification in the presence of two sub¬ 
scribing witnesses. 

THOMAS B. KINKAIDE. 

Witnesses: 
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To nil whom it m-ay eonrvm.- 

He it known that 1. Thomas H. Kixuaipi:, u 
citizen of the United States, nod a resident of 
Boston, in the Commonwealth of Mnawtdtu- 
5 setts, have invented an Improvement in Vari¬ 
able Inductive Kisidann's, of which the bil¬ 
lowing doscrirttion, in connection with the ac¬ 
companying cl rawing*, is a S|ieeiri cation, like 
letters on ilirdrawing* represemingliko [carts, 
to The present apparatus has for its object tlie 
provision of an inductive resistance capable 
of ami rate adjustment for regulating the cur¬ 
rent without, however, consuming the current 
so regulalnl. 

«S The present apparatus is intended to take 
the place of the reawtonee-eoib or rhoKtalx 
commonly used in connection with alternating 
current, which, ns is well known, consume all 
the unused current, noting to cut down the 
30 current simply b.v interposing Midi an miiount 
of resistance as will use the extra current at 
that point, and thereby prevent 'll* use further 
along. 

It is well known Unit an alternating electric 
aS circuit o|>«rnting in conjunction with u closed 
magnetic circuit produces the grcutest amount 
of inductive resistance, producing, in fact, re- 
•dataller to such an extent as to !«• practically 
prohibitive of the passage of any current. 
30 Accordingly 1 base my invention uimii |Jii* 
fact, my invention residing in providing so¬ 
cial mean* for varying a magnetic circuit used 
in connection with the alternating current 
which it Is desired to regulate. 

35 In the drawings, in which 1 hare shown n 
preferred cintiodimcnt of my invention, Fig¬ 
ure 1 is a top plan view of one form of the 
apparatus. Fig. i is a front end elevation. 
Fig. 8 is a vertical cross-sectionnl view show- 
40 ing the adjustable wedge or air-gap adjustor 
in said elevation. Fig. 4 is a fragmentary 
view, largely diagrammatic, for illustrating 
the theory of operation of the device. 

The general features of construction used 
45 in connection with iny invention resemble a 
pair of solenoids who*- cores are joined to 
form a closed magnetic circuit comprising op¬ 
posite coils 11 a' (connected, respectively. In 
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scries with tlic wire* irand •<?' of tl»o nuiin cir¬ 
cuit) of t-oarw wires wound aluiul coresu 1 o’, 5° 
magnetically connected in n closed circuit nt 
their opposite ends by laiuinuUvi armatures 
«* a*, all supported in an ebonite or other wit- 
able frame i»*. 

The purpose of m.v invention it to provide 55 
means for varying the magnetic, circuit from 
a closed magnetic circuit to a more or lews o|K'ii 
magnetic circuit, and while this may honocont- 
|dislu'd in various wayu I prefer to secure the 
<k*dretl result >13- interposing an air-gnp. For <>o 
this purpose 1 cut live laminin at one eml of 
tlie instrument, herein sliown as the Liuitiiue 
u 1 . transversely, sons tooffect a slightly wwlgo- 
slui|Hvl opening this opening lieing bridged 
on its upper and under aides by two non-mag- 6 5 
netic pieces n* •*’ for giving thedwirral strength 
and ]>crawnonco of position. In this aliening 
u 1 1 mount n wcdgc-slmped manlier <* , also 
preferably laminated, tlie laminin, however, 
extending vertically, as is clearly shown in 7° 
Figs. 1 and 8, instead of extending horizon- 
tally, a* the Oliver kuninuvr*do. The op¬ 
posite side* of this wedge are only slightly 
divergent, extending appruximnldy ill right- 
angles to the paUi of the magnetic flux, there- 75 
by reducing the pull thereon, nnil hence titere 
ianosiKCMilstrain or tendency thereof to mov e 
under Umi inductive ir Alienee of the nlU-ruat- 
ing current In older to still further remlor 
the stitiK' rigid, however, and also to insure 80 
precision of movement under all circum¬ 
stances, us is necessary in order to maintain 
the air-gup even ami uniform in its various 
adjustments, 1 mount the air-gap adjuster or 
wedge device o" on guide-rods ti“<i u , glidingly ^5 
mounted in a frame « M , secured fast to tlie 
plates u* o’, as indicated nt «**. On the outer 
ends of these rods «"«“ is secured a crus* har 
or nut it", and in this nut a thumb-screw «" 
works, being swiveled at .1" in liie end of the yo 
frame u u ,soas to turn easily therein witliout 
moving longitodiiially. 

From the foregoing description it will be 
cviik'iit that simply by adjusting the thumb¬ 
screw n" slightly one way or tlie other the 95 
most delicate adjustment of tl»o weilgo o m 


pendent coils formed reflectively in the op- 
IMidto side* of an alternating-current circuit, & S 
a magnetic Held including opiKudUs cores for 
said coil*, ami mechanical means for varying 
tin: magnetic influence of said lield on the cur¬ 
rent of said coil*. 

8. A variable iivhictivo resistance, comprut- 70 
‘ " >lyin 






the opposite sides of an alternating-current 
circuit, cores therefor, magnetic connection.* 
at the opposite ends of said cores, a transverse 
wedgv-sonpod air-gap in one of said conr.cc- 75 
tion*. and n wedgo-afvi|iod member for regu¬ 
lating the rosistanee of said air-gap. 

3. A variable inductive reiistance, compris¬ 
ing a magnetic field including opposite cores. 
iudo|iemlcnt windings on said respectivecores 80 
adapted to lx- connected to the opposite sides 

of an altenuitiiig-ctirrent cireuiL said mag* 
netic field having interposal therein a fixed 
magnetic resistance determining ibo minimum 
amount of current transmissible through the 85 
apparatus. 

4. A variable inductive re*Utanre, compris¬ 
ing a magnetic field including opposite cores 
independent windingson suit] respective cares 


take* pbiee, thereby regulating with extreme 
accuracy and nicety the air-gap •>' for vary¬ 
ing the magnetic livid from n clowd circuit, 
where tlie flow of current is practically 
5 slopped, to an open circuit in which merely 
the phenomena of the ordinary induelance- 
coil —simply a coil around a core with 
nu open magnetic field takes place and die 
Aow of current is only slightly checked. 

10 A* already .states), this device is to be u-e-l 
with an alternating current which o|iernte* in 
connection with a magnetic field as follows: 

Having produced the magnetic tiehl by n wave 
of current flow ing in one direction. the sue- 
15 cceding wave, flowing in tlvo opposite direc¬ 
tion, demagnetizes the same field, which pro¬ 
duces a counter electromotive force in the 
winding, thus bolding back the How of tlie 
main current, and soon with each suix-ccding 
30 alternation, cacli wave first demagnetizing the 
previous polarity, thereby creating acounter 
rlcelrumulivo force which suppresses further 
flow of current, 'Fite winding should have n 
sufficient numlerof turns u> produce a coun- 
3$ ter electromotive force rcittal to Umt of tlie 

main current. When tlie magnetic Held is .. ..-.—-- . .. 

entirely closed, the alternating current is nut adapted to be connected to tlie opposite sides 90 
only checked, but practically stopped, and by of an alternating-current circuit,-id mug- 
reason of the delicate adjustment of the aii- nctic field Imvmg interpoicd therein an msu- 
to gup the magnetic field is rendered more or biting-barrier for determining the minimum 
less closed, according to the effect which it i* 1 nmouut of current transmit bio through the 
desired to protluce upon the passage of tlie apparatus. 95 

alternating cui rent. Tl.c current is simply I 5. A variable inductive resistance, oompri*- 
dKicked or stopped to a more or less degree, . ing a magnetic flekl including opiK»ite cores. 

35 according to the adjustment of the nir-gnp, indc|U!ndent wintlingson said rca|ioctivo core* 
ami is not consumed, and hence a great *av- | adapted to be connected to the opposite sides 
ing of power at the source of energy takes , of nu alternating-current circuit, said mag- too 
place. netic field luivmg a tiun barrier of insulation 

In constructing my apparatus I prefer to I extending transversely across one end of one 
40 interpose one or more slieets of mica orother of said cores for rendering it iirnKwaiblc cn- 
in-nilntion in the magnetic field, us imlicatrcl I tirely to close tlie tnagnccic held, 
at <»“, for the pui-|K»e of originally regular- C. A varmblo inductive restslamii, compris- 105 
jug the instrument to thv minimum nmuiii t I jug a magnetic lick! including op|jo*ite core*, 
of current to which it is desired to rcspoml. I incie|»endetit tvinoingson said n»|ioetive rcircn 
45 For instance, it is convenient to linvc the ap- 1 formed respectively in Lie opposite sale* of 
paratus oiigiuallv built to permit the flow 1 un alternating-current circuit, miiii magw'tic 
tberctlireugh of a certain fixed tninfamtmcair- 1 Held having iiiter|>osc<UI)en-ma wwlgo-«h«iuxi no 
rent when the nir-gnp is entirely closed, and air-gain# fraiuciiioiiiite.1 rigidly the.iiu,slides 
tills is awomplishcd by inter;«sing in llm imivable in real frame, a wedge MiiiiksI inng- 
co lield a certain fixed Iwrricr to the magnetic r.etic member, carriwl by said slul™. and ml- 
jl HX | justingmeansformovmgsaul member townid 

From tine foregoing description it will Im and from wild air-gap. . 1,5 

evident that my invention :* capable ,.f n i 7. A variable inductive resistance, eompns- 
wido variety of embodiments, and acoorclingly ing >ui approximately cWI magnet .0 field in- 
<5 1 ilo not intend to limit myself to the form, 1 dialing opposite cores, imlcpcnueiit windings 
arrnr.gMiicnt,a«ulsiicciliccoiiilfi!uilioiiof|iarts on wild respective cores, «ud magnetic held 
herein set forth, excepting!!* otherwise sped- ; nt one etui of siud res|iectivc core* Imvmg nn no 
fi«l in the claims. air-gap fomied therein, InsulaliMg-pIntcseon- 

Having described my invention, what I nccting said cores and bridging said air-gap, 

60 claim as new, nnd desire to secure by LcUers a magnetic dosing memlsir for reg.ihilmg the 
Potent of the United Stales, is- extent of said air-gap, a frame carrying said 

l. A variable inductive resistance for the member, and menu* for adjusting said mom- 115 
purpose set forth, comprising opposite, hide- I Iwr with relation to said nir-gnp. 
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8. A variable inductive resistance, having 
a magnetic field, provided with a trairci erw 
air-gap. and a magnetic closing device tlici-e- 
ior, the adjacent side of Raid closing device 
5 extending approximately at right angles to 
the normal |nth of the magnetic flux. 

In testimony whereof 1 have signed iny name 
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to tlds sticcifiraticm in tlie presence of two sub¬ 
scribing witnesses. 

THOMAS B. K1NRAIDK. 

Wilawm: 

Geo. H. Maxwkix, 

R. S. Foko. 
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HOWARD JACKSON, OF NEWTON, MASSACHUSETTS. 

DETONATOR OS AUXILIARY PROTECTIVE ALARM SPARK CAP I0R HIGH-FREQUENCY APPARATUS. 


SPECIFICATION farming part of Lottor* 
AttfcuiiofUJiifOT, 

To all whom it nuty concern: 

Be it known Unit I, Howakd Jacksos, a citi¬ 
zen of the United States, and a resident of New¬ 
ton, MassnchuscH*,have invented an Improve- 
5 inent in Detonators or Auxiliary Protective 
Alarm Simrk-Onps for High-Frequency Ap- 
jmmUts o< which the following description, 
in connection with the aceomiwnyil'.g draw¬ 
ings, is a spcciticntion, like letters on the draw- 
io lags representing like parts. 

The inenwed efficiency uf high-frequoncy 
apparatus of the kind employed in connection 
withX-ray work, therapeutical work, and the 
like list occasioned the placing in the hand* 
15 of novices and the unskilled of apparatuses, 
more or less complex ami requiring heavy and 
dangerous currents; and the present invention 
has for its object the provision of protecting 
mechanism for the apparatus in the form of 
30 means for automatically notifying the user of 
such apparatus in case anything goes wrong. 

My invention includes in its preferred un- 
bodiiiMuit means for promptly notifying the 
user boUi by sound and sight and also by the 
*5 ser.se of smell whenever an open circuit or 
other breakdown occurs. 

The constructional details of m.v invention 
and the n|M*ratiou thereof ami further result¬ 
ing advantages will appear more fully in the 
30 course of the following description, reference 
(icing hail to the accomnanying drawings, in 
which I have illustrated one embodiment of 
my invention. 

Inthedrawings, Figure 1 is a fragmentary 
33 view of a cabinet, showing my invention ap¬ 
plied thereto. Fig. a is an enlarged front ele¬ 
vation thereof. Fig. 3 is a cross-sectional 
view taken on the line 3 3, Fig. 2. Fig. 4 is a 
dingnumunticnl view show ing the circuit con- 
40 nections 

1 n many ways a breakdown is liable to occur 
in the use of the kind of apiatralus i n question— 
ns, for exam pie, i f the *q Mirk-gap be imprnpe rly 
connected or accidentally omitted (as it often 
45 is for removal in denning or renewing) ami 
tho current is turned on the back discharge 
from the condenser will breakdown the in- 
sulntion of tlie transformer or the conduc¬ 
tors from the condenser to the induction-coil 
jo or step-up transformer may become detached 


So. 786,671, dated Hatch at, 1806. 

1404. Soul It. 118,418. 

or imperfectly attached, in which ease the 
whole output i« thrown into the condenser 
and not having any other path to discharge 
excepting through Lite transformer immedi¬ 
ately punctures tho insulation tliereof, as be- 55 
fore. Accordingly I liave provided an aux¬ 
iliary device in die form of a spark-gap |ier- 
manontly in circuit and so situated as to lie 
plainly visible at nil times, being preferably 
on the outside of tlie box or case in which the 60 
apparatus is situated and also preferably con¬ 
taining means for giving off an offensive or 
pungent odor when heated, suid auxiliary 
suark-gnp being so adjusted us to be inopera¬ 
tive when the main circuit is working nor- 65 
ruidly. but becoming operative instantly when 
the ninin circuit operates abnormally. 

My invention is callable of a wide variety 
of embodiments, the form herein shown, how¬ 
ever, being preferred because of its neat np* 70 
pea ranee, compact arrangement, ami certainty 
and efficiency of action. 

Referring to Fig. 4, I liave indicated a 
transformer «, connected by wires l c to an 
induction-coil d, a Kinraidc coil being shown 75 
for convenience, (see Patent No. 613,653, 
December 6, 1638.) operated in connection 
witli a spark-gap t and a oondenser / in tlio 
usual manner. 1 introduceacross the circuit 
an auxiliary s|iurk-gnp or detonator o. being 80 
herein shown as between the transformer a 
and tho oondenser /, nlthough it is obvious 
that it may lie on the other side tliereof or 
Otherwise located, provided it Is connected 
around tin* part or part* which are liable to 85 
cause the trouble. TheennM motional details 
of the preferred embodiment of thisauxiliary 
*park-gap or detonator are shown best in 
Figs. 2 and 3, wlicre it will bo seen that the 
box or cabinet A is cut away at A' to provide 90 
a free ami unrestricted opening to the in¬ 
terior, and oyer this opening n l secure a 
heavy insulatiug-block o', of iwrcclnin. glass 
or other suitable non-inflammable material, on 
which are mounted op|K»site electrodes or ilia- 95 
clwarge-bulUms g\ shown as retained by screw s 
{/'. which also serve to retain protectors (/* of 
hanl rubber or other insulating nnd odorifer¬ 
ous material. Binding-posts connect tlie. 
wires i> e at their inner ends ami engage the ieo 


electrode* o' as far apart as |>o«sible to pre¬ 
vent any danger of sparking across on the in¬ 
side of the Ix>x. To make a distinctive and 
very loud noise ami also to prevent any pre- 
5 liminnry brush discharges, which might reuse 
a sudden discharge, tending to annoy and in¬ 
terfere with the steadiness of the main ap- 
jwilUus. 1 nuiko tlie electrode* ff <j x circular 
in fonn. with roundixl edge*. This permits 
»o tho electrodes to lie brought almost as close 
together ns tin* plates* of Um> main *|mrk-gam 
without any tendency, however, to ojwratc 
during the normal operation of tlie apparatus. 
The protector* f/' are the snme shape a* the 
15 electro* Ics >/ and overhang the latter, so as to 
prevent live operator from accidentally coin- 
ing in contact with raid electrodes, and yet 
leave die latter sufficiently exposed to permit 
tlie free circulation of nir and U> [term'll the 
so are to I to visible whenever the detonator is 
cnlleil into action. The electrode* tj are 
adjustcil a|«rt*ulKciciitly to provide nslightl.v 
greater resistance limn tliat of the coil ./and 
spark-gape, which carry the oscillating cur- 
85 wilt from tlie condenser, ilic adjustment of 
the device 11 determining tins amount of strain 
tliat can be thrown ii|*>n the apiMirntu*. This 
amount of strain will usually lx* greater or 
less, according to tlie character of the insula- 
30 tion of tho transformer <>. The latter is one 
of the most expensive portions of such an ap¬ 
paratus. and hence it is dteiniMc to protect 
>t in any event, and therefore the electrodes 
p' (7* are usually objusted from each other 
35 such a distance us to give prompt notice of 
any back discharge from the coudensor or other 
similar dangv*r liable to break down tho insu¬ 
lation of the transformer. 

In use if tlie apparatus is in proper comli- 
40 tion, with all tlie parts properly adjusted and 
connect ml, the current passe* in usual manner 
from the transformer a by tlie conductor* A c 
to the condenser, whose discharges are pvwcd 
through the. coil r/ by the action of thespiwk- 
45 ca]iIf now anything should occur to in¬ 
crease the resistance of the circuit or cause a 
breakdown therein, the current will immedi¬ 
ately set the detonator 0 in operation, prefer¬ 
ring this |xith of relatively low i-nvistanra to 
50 overcoming the impedance of the transformer, 
causing 11 loud nnd startling noise because of 
the discharge between the electrodes i/'a\ and 
as the device >j is in plain «igiit tlie blinding 
light Llierafrom will also attract attention, 
55 and simultaneously therewith the smoking of 
the rubber pro tec tors <j will eom|*'l ntlention 
by the sense of smell. Thereupon the opera¬ 
tor instantly shut* off the current ami is then 
at liberty to investigate at Ills leisure the cause 
60 of tlie trouble. 

It will Ik* ci blent that tlie apimrotita may 
be guanleil witli any degree of nicety desired, 
according to tlu> distance apart of the elec¬ 
trodes g* >f. 'Dii! an xiliary *|wrk-gnpor ileto- 
65 natorrcmainsidlcorinuctiveaialltimesduring 


the proper running of the apparatus to which 
it is applied, but is ever present nnd effective 
for warning the oi»*rator of any dangerous 
tendency of tlie condenser -current In flow 
back to tlie transformer. It does not depend 70 
In any way u|m»ii any special winding or con¬ 
tain ai\y spring-actuated device or other mov¬ 
able parts; but it consists simply of 11 spark- 
gap not requiring any skill or understanding 
or attention on the part of the operator. 7J 

A*already itillnvnti'il. I am aware Hint many 
change* in form, arrangement, and combina¬ 
tion of parts may bo resorted to without do- 
pnrting from the spirit and *co|m* of my inven¬ 
tion. 80 

Having fully descrlljcd my invention, what 
I claim. iukI desire* to secure by Letters latent 
of the United States, is— 

1. An npiKiratus of tho kind described, com¬ 
prising nn electric circuit, a cabinet, contain- 85 
ing means for impressing thereon a high-fre¬ 
quency current, nnd a translating device, and 
mrans mounted on said cabinet in open view 
for giving instant visual warning upon the 
How of destructive abnormal current, said 9° 
means being protected from accidental con¬ 
tact. 

2. A high-frequency cabinet for therapeu- 
lionl work and the Hke.eontainingcircuit-wires 
lending from a suitable source of current, a 95 
higli-frcquoncy high-potential disruptive dis¬ 
charge mechanism within said cabinet to op¬ 
erate in connection with said circuit, and an 
auxiliary ilctonatnr in inrallcl w ith said mech¬ 
anism lit Um high • frequency high |*>tcntinl >oo 
end of said circuit, forgiving instant audible 
warning upon tlie flow of destructive abnormal 
current. 

Jk A high-frequency cabinet for Ihorniieu- 
ticnl work and tho likc.containingcircait wires 105 
bulling from a suitable source of current, a 
high-frequency high-potcntinl disruptive-dis- 
charge medmnism within said cabinet to op¬ 
erate in connection witli said circuit, and means 
responsive to tlie (lowof destructive abnormal »»• 
current for gviieratiug instantly a volume of 
bad-smcllinggiis or smoke capable of imtncdi- 
ately permeating tho atmosphere to tho dis¬ 
tance usually occupied by the operator, for 
giving warning to raid operator by the sense *»5 
of smell, said gas-generating means being 
mounted in nn exposed position on said cabi¬ 
net whence tho said gas can freely csc*]h* in 
large volumes for tlie purpose set forth. 

1. A high-frequency device for tlicrapcu- «»<* 
ticnl work and tin* like, comprising a cabinet, 
containing!! transformer, n condenser, a s|«rk- 
gii[i device, ami a translating device, ami nn 
electric circuit connecting raid apparatus for 
producing a high frequency high • potential «*5 
disruptive discliarge, and an auxiliary spnrfe- 
gnp ilericc mounted on the outside of said 
cabinet nnd connected across said circuit be¬ 
tween said trai is funner tuiil said translating 
device, said auxiliary device being normally r 3° 
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inactive hutrapahlenf instant operation u|khi 
the flow of ahnormal current for giving warn¬ 
ing to the operator for preventing damage to 
the transformer. 

5 5. A case containing electrical apparatus 

and haring an aperture therethrough, a non- 
inflammable insulating-plate secured thereto, 
n spark-gap device mounted on said pluto. and 
overhanging protecting means for said spark- 
«o gap. 

ik A spark-gap device, comprising a sup¬ 
port of non-inflammable insulating material, 
opposite electrodes mounted flat against the 
top surface thereof, and overhanging protec¬ 
ts tors mounted directly on said electrodes for 
preventing accidental contact therewith while 
leaving the spark-gap exposed and visible. 

7. A spark-gup device, comprising a sup¬ 
port of non-inflammable insulating material. 


opposite electrodes mounted thereon, anil pro- to 
tec tors mounted on said electrodes projecting 
over Uic discharge-gap, rail! protectors being 
coiuposedof odoriferous material becoming ac¬ 
tive in the presence of the are from said elec¬ 
trodes. , 5 

8. A spark-gap device, haring separated 
clectrovks provided ailjaci-ut tlieir discharge 
ends with material capable of emitting an 
odoriferous smoke when heated by the dis- 
cltarge, for giving warning to the cqieralor. jo 
111 testimony whereof l luive signed tny name 
to tiiia »[ieci6cation in the presencaof two sub¬ 
scribing witnesses. 

HOWARD JACKSON. 

Witness*;*: 

Rno. H. Muvnti 
Kmilio A. C.iunAiir.ij.o. 


No. 884,499. PATENTED APB. 14, 1908. 

T. B. KINRAIDE. 

ELECTRIC SPARK GAP FOR INTERRUPTF.R8. 
ami«ATio> mu m.u. ite*. 
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To all whom it may concern : 

Ik-it known (hut I, Thomas B. Kinraioe, 
* riliisen of AIm- United State*, residing at 
Jamaica Plain, in the county of Suffolk and 
i State of Massachusetts, have invented an 
Improvement in Electric Spark - Ga|» for 
Interrupters, of which the following descrip¬ 
tion, in connection with the accompanying 
drawing*, in a specification, like letters on the 
10 drawings representing like parts. 

My invention relates to timt class of spark 
gaps or interrupters especially adapted to 
convey heavy low voltage currents of high 
frequency such for oxumple as developed by 
15 the coil shown in my Patent No. 015653. 
For instance, in my Patent No. 6233181 have 
provided opposite plates between whoao 
planc surfaces the sparking lakes place, and 
my present invention aims to maintain tlie 
20 electrodes cost! ami at the same time prevent 
permanent oxidizing of their discharge 
surfaces and thereby prolong their servicc- 
aWeness indefinitely. 

To the above end I have provided auto- 
S5 inatie means for hluwing out the spark 
instantly, said means consisting of interpos¬ 
ing automatically between the discharge 
surfaces an explosive gas or, in other words it 
consists in causing an explosion simultu- 
SJ neotulv with the discharge which effectually 
blows out the flame of the discharge. That 
explosion, in the preferred embodiment of 
my invention, is provided by causing a iilm 
of water to deposit on the discharge surface 
35 or between the two electrodes, said water 
preferably being maintained at the required 
point by capillary means. The presence of 
the water and especially the presence of 
adjacent bodies of water helps to maintain 
<o the electrodes coo) and in proper operative 
condition 

Further details of my invention will bo 
pointed out in the following description 
taken in connection with the accompanying 
45 drawings in which 1 have shown one embodi¬ 
ment of my invention. 

In the drawing, Figure t represents in 
side elevation and vertical section, parts be¬ 
ing broken away for clearness of illustration, 
SO one form of my invention adapted to operate 
as an interrupter or vibrator; Fig. 2 is a top 
plan view thereof. Fig. 3 is an end view of 
one of the electrodes. 

On a suitable base 1 is a cooling box or 
55 tank '2 for holding water or other cooling 


medium 3, secured to said base by a stud 4 
and nut* 5 and having a stopper 6 in its upper 
side for the admission of the water. In its 
upper aide the cooling box 2 has a central 
threaded aperture 7 in which is removably 
niounted a tubular electrode holder 8 pro¬ 
vided externally with fine threads !> and en¬ 
gaged by an adjustable cap 10 for giving an 
extremely accurate and delicate adjustment 
to an electrode 11 supported thereby to slide at 
in the hohler 8. 

The electrode 11 constitutes one of the im¬ 
portant features of my invention and is pref¬ 
erably composed of a bunch of copper wires 
12, packed tightly in a sheath or retaining 70 
envelop 13 and ground off flat at their op- 
[Hwitc ends as clearly shown in Fig. 1. I 
have found that a bunch of copper wires thus 
bound together, will afford a permanent cap¬ 
illary means for maintaining the electrode 75 
constantly filled with enough water to pro¬ 
vide the desired amount of moisture at tlw 
discharge end of the electrode ready at all 
tuuea to volatilize and explode when the cur¬ 
rent passes, thereby blowing out the flame to 
and washing away all oxidation and main¬ 
taining the ends of the sparking electrodes 
clean and in proper operative condition. The 
butrnh of wires might be called a copper wire- 
wick, and it will be understood that the cop- «s 
per wires may be bound togethor in any 
wick-form, provided the desired capillary 
ducts or passages are provided through the 
wick or electrode of conductive material to 
permit the passage of the reouisite amount of >0 
moisture for volatilizing at the discharge end. 

It is not necessary that wires as such should 
he used, as the holes or ducts may be secured 
in various other ways and in fact the porous 
condition may be provided in a large variety 9$ 

, of ways, The essential feature as to thw 
part of the invention, broadly considered, is 
to provide the electrode with means for per¬ 
mitting the water or moisture to enter an ex¬ 
tremely limited and yet certain, continuous tvu 
amount at the end of the electrode so as to be 
present at or between the meeting or dis¬ 
charge ends when the discharge lakes place. 

The electrode 11 is supported by the ad¬ 
juster 10 which is provided with an opening 10& 
or ojienings 14 for tlie free admission of water 
from the surrounding chamber and 1 prefer 
to interpose a damper in the form of one or 
more layers of blotung paper or similar sub¬ 
stance 15 for filtering the water through to no 


the end of the electrode for tlie purpose of 
limiting tlie capillary action of the latter and 
thereby furtlier restricting tho amount of 
w ater. By carefully regulating the amount 
9 of w ater admitted to the electrode, the jirod- 
uets of combustion, i. r. tho oxid, may be 
caused to blow out as dry dust or escape as 
thick jiaste ur thin paste, This will lie re¬ 
ferred to again later. 

10 Above tlie cooling box 21 provide a similar 
box 16, provided with & vertical tubular can¬ 
ter 17 in wliich is mounted an electrode 18 
which may be similar in construction to the 
electrode 11. In order to carry the water or 

11 other cooling medium lit as close to the 
sparking point os possible I provide a depres¬ 
sion 20 in tho box 16 having a central conical 
portion 21. Adjacent to tills conical portion 
is a downwardly flaring shield 22 which eo- 

20 o|ierates with an iijiwsrdly extending shield 
or flange 23 in retaining the jiroducte of com¬ 
bustion while ret permitting a free circula¬ 
tion of air. The downwardly extending or 
overhanging port 22 operates to direct tlie 
25 ashes or products of coiubuaiiou into the col¬ 
lecting basin formed by the cu]>-eliaped top 
of the tubular jiortion 8. Tlie upper portion 
of the apparatus is mounted on posts 24, the 
box 16 being provided with cars 25 for this 
50 imrpoMt retained by thumb nuts 26. The 
box 16 baa a stopper 27 the same as the slnji- 
jx*r 6 of the lower box or cooler, and is pro¬ 
vided in tlie apjiaratus of the drawings, with 
an operating device for causing rapid inter- 
35 ruptions consisting of a striker 2S, springs 29, 
M and cam 31 as allow n and cxjilained in my 
Patent No. 770-131. It will be understood 
that the apparatus may be operated as a spark 
gap tlie same as in my Patent No. 6211,318, 
«0 above mentioned. Tho upper electrode con¬ 
nects by a rod 32 extending through one 
of the posts 24 w ith a binding poet 33 and tlie 
other electrode connects by the stud 4 with a 
binding post 34. 

45 One of the chief advantages of my inven¬ 
tion is that it enables me to do away with the 
platinum points wliich have heretofore been 
necessary in high speed interrupters. By in¬ 
terposing tlie automatic blow out or deoxidi¬ 
se zer, or moisture carrying electrode it becomes 
perfectly practicable to use copper electrodes, 
which has heretofore been impossible in this 
class of apparatus. 

Mr invention enables the discharge to be 
55 steady and uniform without jicnnitting im¬ 
perative oxidising of the electrodes and is es¬ 
pecially adapted for current* of low voltage 
such as used with my flat coil (Potent No. 
615653). 

so In use the cooling chamber* are filled with 
water which maintains the electrodes cool, 
the body of water being large so as to keep up 
a more or leas continuous circulation adja¬ 
cent the discharge ends of the electrodes. At 
cs every discharge of current tlie water which 


has seeped through the damper 15 and trav¬ 
eled up the electrode 11 by capillary action, 
is volatilized and exploded, thereby driving 
off the products of combustion and maintain¬ 
ing the electrodes clean, so that although the 70 
latter are rtMiijiuiied of copper or other inex- 
jjensivo material of low refractory capacity, 
they maintain a high standard of efficiency. 

Tlie admission of water is regulated *0 as to 
conform to the current used and for d(wired 75 
results, and the electrode is raised or lowered 
by correspondingly screwing up or down tlie 
can 10. 

The electrodes are inexpensive, readily put 
in place, and capable of long and continued 30 
use. 

As already stated, I do not intend to limit 
inyxclf to the precise details of construction 
herein shown, os a wide varioty of embodi¬ 
ments is contemplated, within the spirit and g& 
scope of my invention. 

1 laving described rny invention, what 1 
claim as new and desire to secure by letters 
Patent is, 

1. Au apparatus of the kind described. 90 
comprising opposite discharge electrodes, ami 
means for automatically providing a self¬ 
cleaning explosion between tlieni at the 
moment of current discharge. 

2. An ajiparatus of the kind described, 95 
comprising opjiosite discharge electrodes, 
ami means for interposing a film of moisture 
between tliem at the moment of current dis¬ 
charge. 

3. Au ajiparatus of tlie kind described, 100 

comprising opposite discharge electrodes 
and a supply of fluid adjacent one of said 
electrodes, said electrodes having caiiillary 
means for conveying said moisture to the 
discharge euds of the electrodes. I04 

4. In an apparatus of the kind described, 
opposite discharge electrodes, and means for 
providing a film of moisture at their dis¬ 
charge area for keeping the electrodes clean. 

5. In an apparatus of tlie kind described, no 
an electrode having a multitude of capillary- 
ducts closely arranged therethrough from 
end to end, said electrode consisting of a 
bundle of wires extending from one terminal 

of the electrode to the opposite terminal 115 
thereof, and means for binding said wires 
tightly together, the passages between »aid 
wires constituting said ducts. 

6. In an apparatus of the kind described, 

an electrode having a multitude of cajiillary no 
ducts closely arranged therethrough from 
end to end, said electrode consisting of a 
bundle of copper wires extending from one 
terminal of the electrode to the opposite ter¬ 
minal thereof, and means for binding said 125 
copper wires tightly together, the passages 
between said copper wires constituting said 
ducts. 

7. In a high frequency discharge appara¬ 
tus, opposite electrodes for discharging heavy jjq 
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currents of low voltage, said electrodes being 
composed of conductive material of low re¬ 
fractory capacity, and provided with means 
operated by the current, for automatically 
5 cleaning, all oxidation and products of com¬ 
bustion from their discharge ends at each 
discharge of currant. 

8. In an apparatus of the kind described, 
opposite water coolers, haring central tubu- 

10 lar holders, opposite electrodes adjustably 
mounted in said holders and projecting to¬ 
ward each other therefrom, at their discharge 
ends between said coolers, and means be¬ 
tween said coolers for retaining the product* 
15 of combuation which fall from between said 
electrodes. 

9. In an apparatus of tlie kind described, 
opposite water coolers, having central tubu¬ 
lar holder*, opposite electrodes adjustably 

30 mounted in said holders and projecting to¬ 
ward each other therefrom, at their discharge 
ends between said coolers, and means be¬ 
tween said coolers for retaining the products 
of oombustion which fall from between said 
25 electrodes, said means consisting of a cup¬ 
shaped receptacle around one electrode and a 
jirojecting deflector about the oilier elec¬ 
trode. 

10. In an apparatus of the kind deseribed, 
SO a water cooler, a removable tubular holder 

therein, a cap adjustably secured to the inner 
end of xaid ladder, said cap being perforated 
to admit water from the cooler, and a wick- ; 


like electrode mounted in said holder to en¬ 
gage said cap. 85 

11. In an apparatus of the kind deseribed, 
a water cooler, a removable tubular holder 
therein, a cap adjustably secured to the inner 
end of said holder, said cap being perforated 

to admit water from the cooler, a wick-like 40 
electrode mounted in said holder to engage 
said caji, and a moisture-limiting damper 
interposed between said electrode and the 
opening in said cap. 

12. In an apparatus of the kind described, 45 
a water ooolor, a removable tubular holder 
tlmrein, a cap adjustably secured to the inner 
end of said bolder, said'eap being perforated 

to admit water from tlie cooler, and an elec¬ 
trode mounted in said holder, said holder 50 
having a cup-shaped outer end extending 
about the projecting end of said electrode. 

13. A water cooler, having a dc(lending 
central portion, a central tube extending up 
from said depending portion, and an elec- 65 
Irode mounted in said central tube, said de¬ 
fending jiortion haring a downwardly flar¬ 
ing deflector about said electrode for divert- 

the products of combustion, 
n testimony whereof, 1 have signed my 60 
name to this specification, in tlie presence of 
two subscribing witnesses. 

Thomas b. kin raide. 

Witnesses: 

Geo. U. Maxwell, 

Wm. J. Piee. 


T. 8. KINRAIOE. 
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SpeclftcaUon glbllm »t(ll Pll to II t Oil A |li\ <1, 1 #SO. 
AK>UM'k>n Sled Ksy 1 *. 1818 . SsrUl *» *»*■**> 

R K.nsau*, iiIT2i W fito “liScSJS* wib the 55 

SS&SSS& jg£5S r :=Sp-S 

1° tf, UlL ‘‘ “ i for^miliinu down invention is io provido mww for connect- 
In the ua» of mechines I ^ J; innin . f inj! ,i, P attachment w ith ttie milling machine M 

15 4 Ur * «* •' “ 70 

tbot the Hsip. ^ u ^ b Sr op -S ^aSSi invention will be fully und.retood 
from Urn following description when taken 
mow oi h**, uuin nusoiuij . i j fc • gsunnwLinn with the iiccojnptuivinic dmw* 

» perfectly «. art —***«* JKVct ^ Zt the mSfeatures CS’wjll bo 
tlu- bur '^^ n^ turM of the cutter planted out and . Irerly defined in the claim* 74 

.mmBgmmsmzB 

cifc stirs s>rlr« rts a*.u. A* - <—•« 

I ring worked, the rougher will bo tbe wr- l,0 jh „ ^ m p j an view „{ a portion of the 
fare after tlwcmttorUM boro B- (]p mi {|; machine and tlie attach- 

“ tsa-..».. 

metal* such as aluminum, oopirni and le « *n^Hin^ machine, partly broken 
In copper ami lead it is true to a very ptaten ow ^ of 1 Ul<) - m , tfhin< , 

marked degree. ■ _,i wre beinir omitted A milling cutter 2 is mount • 

• -£■ aar.ts; isaintis^t » 

' StsHS-St i;awfetyi 

“ jsrSS tt&zS&is sfL » 

~£J »;=£"£tH™ 

ronstnu-ttmi where aluminum is naca to ,| rllc „duig arms T parallel with each 

" st arf£ raw « 

w±s5*rws , «? , -ws 
-SrsSvrSf liTW srtxsrf-yMsa^S 
5 S£r&WS» MaWSfEMS: 


”>.• "UHT entis OI tne two at raps 

im : 1 "Jinci ted together by n tie rod 10 which 
» journaled in the two bosses 12. 12 on tho 
6 outer periphery of the two strap* near ll* 
said other end*. The two tie rods arc con- 
nreled together bv links 11. 11. An neoen- 
!u 1 *» carried by the rod 10 at each end 
thereof. The rod 10 is provok'd with a lever 


...... wj. . „v toi iw is provided wit .. 

10 arm 14 whereby said arm may be rotated, 
stating the said rod 10 the occontries 
*•”’ 13 aro rotated m a manner to close or 
open the straps 8, 9 according to the dire - 
lion <>f rotation of the eccentric, thereby 
IS pausing the rtraj* to grip or loosen their 
bold as the ruse may lie on the aim 5. The 
straps am loosened for tbe purpose of per 
muting adjustment of the hangar on the 
arm 5 and are tightened again to damp tho 
to hanger m its adjusted poe.tiou. When tho 
straps are loosened the hanger may Ik? 
turned on the arm so n# to swing the brush 
up out of contact with the cutter, as shown 
in dotted Imre in Fig. | An d the straix 
24 may then Ik? tightened to hold the bnuh m 
roefUU'l inoperative position. 

Tbe brush flis preferably a bristle brush 
of cylindrical form, the tufts of the bristles 
being set into a cylindrical head 1*. which 
30 is mounted fast on a shaft IA The bristlen 
are preferably short and stiff, Said shaft 
w journaled in tho depending arms T nf 
tho hanger. 

„ R > l*ro|>erly adjusting the hanger radially 
35 on the ann .. the brush may be j**itioned 
bLf bn fff?" ' vil1 ea B*& with the 
blades of the nulling cutter 3 as shown in 
Fig. L 

For }} w Purp«« «f cleaning tho blades of 
*0 the cutter 2 the brud; 6 should be rotited 
oont nuoiBly when the cutter 2 is being ro- 
tattd. and it is important that it should be 
•" 1. «lJroctior. bo Unit the bnstlre 
.• “« brush will enpgi- jiarticularly with 

8 llie cuUjitj? eclirtvi nf th* l>lndes of fhe nittar, 
hence they should be rotated so that the 
travel of the blades and of the bristles of 
the brush will be in the same direction when 
they are in contact with each otlier. but at 
60 different speed*. It is preferable to have tho 
brush travel faster than the cutter. Any 
Suitable moons of accomplishing this result 
11 "' mw,ns shown * n 

54 Mounted on tho ond of the spindle l$> 
which carrm tin. cutter arbor 3 is a driving 
gear li which engages with a gear 19 
mminted on the arm 5. the said two gears 17 
and 18 being n * one to one. Mounted fast 
ra “ra 5 “ # *» °. f «»n« diameter 

than the gear 18. As shown in the draw- 
U »«th the 

gear IS .Said gear 20 engages with an i<Uer 
v 'i m °- nW,| l (m 22 ca »T'®'> »n 'Mie of tho 

.5 arms 7 and said idler engages with a gear 


Hirer te 

thm* revolutions while the cutter 2 makes 
one revolution. It will thus Ik? seen that 70 
when the parts are adjusted as in Fig. I 
during the rotation of the milling cutter the 
brush will lie constantly traveling at a 
grater rate of speed than the cutter and 
will be operative on the front or cutting 75 
edges of the blades of the cutter 2 and 
thoroughly clean tho cutting edges of the 
blades from the chips of the metal which 
may be ent away from the surface of the 
bar which is being milled. Tho bristloo be- go 
mg short and stiff and the cutter constantly 
turning its blades into tho end* of the.*? 
bristly this causes a powerful thrust upon 
tho 1 (articles of metal adhering to tbe blade 
so that the brush has two functions, it not ss 
Svjg 6 “ to w ip B the particles 

from the blades but it also acta as a matting 
tool upon the adhering particles and thrusts 
them away from the cutting edge. The 

bar 24 mounted on the fee I so 
niocdc 251 in the procea? of being milled. 

I have found that the chips or fine purti- 
clcs of metal wiudi an? cut from the bar 
which is being operated upon are less likely 
to adhere to the cutter, or if they do ad. #i 
here to the cutter, tliey are more cosily 
brushed away if the blade* of the cutter are 
kept oiled Inasmuch as it is not .lesired 
to have a large amount of oil on the cutter 
at any time but rattier to keep the blades too 
slightly oiled all of tlw time. I hare found 
it productive of good results to keep tbe 
brush 0 oiled and to oil the blades bv means 
of the brush C at the seme time that the 
brush deans the blades. In order to keep 106 
the on mi 1 (1 constiuitty oiled without drip- 
ping I provide an oiling roll which is of th- 
^ ,n ' Tr “' ,,h ■« ‘he brush and against which 
the bnisli wdl contact during its rotation 
teilo-* roll is preferably a pad of no 

felt 2.1 or other equivalent material mounted 
on the periphery of a wooden core 2ti. The 
said roll is mounted loosely on a shaft ?>7 
so ns to be rotatable ttiereoii. Said shaft 27 
is. mounted fast in the arms 28 which are m 
pivotally connected at 29 with arms Su 
which project from the outer periphery of 
the straps 8 of the banger which carries tbe 
bnisli. By reason of the pivot connection 

Snii"S , bi»T 5 i l I '""" r ..- 

25 A® Crated with 

oil so that as tlte brush in its rotation en- its 
rti"* ^'^‘Phcry of the oil pad tbe brio- 
oited° f < M rUSh ^ constantly n»- 
Tla- oil roll need not have any independent 
mean* for rotating the same but it will be iso 


raiimil to rotate bv its frictional contact 
wiTibfbSh » that all portion* o the 
periphery of the oil roll will * 
brought into operative contact with tho 

4 br Whilc I have described »ne formoj ^ 
Uchmcnt for a milling machine "‘^hy the 

Ida,ire of the cutter are t-lrened atttamfc- 
,1 lir ini? the rotation of the cutler. 

mechanism being illustrative of one 
mruns for cleaning the blades- My inven 
tion resides hioallv in the lde ? 

15 maticolly cleaning the cutting e<lg£ 
blades during the movement 
after each operative contact ot a black be 
fore it again comw into operative engage. 
m,n,i with the metal which is l-einu milKw., 

,0 or in other words, itroridesbn)n%inthc 
iiMitlukl of cutting down the surface on 
mctnlplate in -unnner a* ta const... Uv 
SSS a smooth surface where a «miUo.i 
down said method consisting of removinp 
ta £ me^l from the .urface by gutter and 
cleaning the cutting edge of «?* h bl *^ ^ 
imnaticallv each time after it «?*«* 
metal before it again crow into contact with 
the metal , . 

S ° l'Vn combination with a millmgnwgdne 

bavins a rotary cutter, a rotary bnrtle bin b 
wh^VxbSSBd*parallel Urn 
tbe cutter, a yoke in which Eaul brt»b is 
, 6 journaled, n supporting shaft parallel with 
the avis of said brush, means for adjustably 
icnrb^ «ud yoke to said shaft to maintain 
the briuh parallel with the axis oi tbe cul- 
ter the voke being adjustable to change tlu? 

,0 SilfrSTh.U£toward«*W*r£ 
tbe cutter, and means for iruunta.mng tbe 

men! witf. the cottar or entirely free from 

ta th | cl j|^ | ^; lint i on with a tailijn* 

baring a rourv cutter, a rotary bmsh whose 
SSSjSffl with the am. of the cutter, a 
mount in whicli said brush is journaled, so 
F0 locaicl tliat the brush ensure with 
cutter during the rotation, and a rotary °il 
ing roll which engivgre with 
of tbe brush throughput fl»e lengthof Jhe 
breah, and benre with a pre«ure on said 

“ Tto <au.bto.tio., with . 

Sirtifasr-its^S 

os from ssiid strap and having beanugs tn 


which roid brush is journaied , eidd^A rap 
being luljitttnble .,«> said shaft whewJy Uie 
bennng for the brn-b 1* radially adjMtablc 
in vary the |x>6iUon of the brush with nln _ 

tl °L ^creSination with a milling nunchine 


A In combination win" a - 

having 0 rotary milling cutter, a ,«>Uty 
brash whose axis extends p a re* 1U • > w ! ‘ ® 
axis of the cutter, and mean* for spPP^ing 
said brush in relation to the said vniter, .. 
said supporting means comprising a *na 
which extends parallel with the axis of the 
bn* and of the cotter, a strap adjMfobJy 
H^n4d to said sliaft. nn arm projecting 
from s«id strap aud liaving bearinpj m 5» 
which said luush fc jouimaled, nid strap 
hein«' adjustable on said shaft whereby tlm 
Sng K brusl, is HMliallv udjustab c 
to vary the jiosition of tiw brush with reu- 
tion to tlw cutter, an oiling roll and ar 
projecting from said strap w.tb wh.ch said 
oilinir roll is pivotally connected in such 
manner that the oiling roll bean uj»n the 

■’tteSbtoiu^k . n.Ulins m.tlti.c M 

jyrrs-v ” j “"s """• * "•s? 

brush* located in position to engage ttie 
blades of the cutter during the rotation, and 
a . adjustable mount for the fan*, 
mount 1 being -djustebk to briogO*W »» 
into i-oMtion to engage the Wad* oi U10 
rotter and to shift the brush out of etigq.- 
ina position, and means for maintaining 
I he mount with Uie brush in «b® «*^'*J*J ioo 

'"cl* ln C J,mton»<toti will, n mtoWnc 
a rotaw milling ratter, a rotary brush, 
inenruT Zr holdirm the brush so that it may 

.. t w iU be located in position to engage tbe 
blndce of the cutter tUring ^ vo^Ooncr 
in K position where it will Ik* out of engage¬ 
ment with the cutter, and m*«D» foruiam- 
mining the brush 111 the adjusted po*ition, 
either in engaging jmsition with the cnttei 
Or entirely nut of engaging jmsition as de- 

Sl T*ln combinution with a milling machine 
hnrinw T totarv milling cutter, a brush “» 
which* extends 'alongside oi Um '{* 

full length, means for bolding the j 
•i iMvotion to engage the blades of the cutter 
lb ring the rotation, means for wtattoff hofh 
the brud, and the cutter, andn.ntary' oiling 
member which engagre witti the wiwii 
throughout the entire length of tl»c brash 
• and thereby .ppl« oil U, thebntah 
brush and oiling member rotate in mgage 1W 

"T' In 'combination with a 
having a rotary milling ■cutter, a 1rotarv 
bridle brush, means for hoMing the bmli 
in a position tn engage the bladw or the 
cutter during the rotation, means for rotat no 
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COMPLETE SPECIFICATION. 

Improvements In Automatic Break or Interrupter Apparatus for 
Electric Currents. 

I, Thomas Bokton Kiuhaidk, of 38, Spring Park Avenue, Jamaioa Plain, in tbe 
State of Massachusetts, one of the United States of America, Electrician, do hereby 
declare tho nature of this invention, and in what manner the svmo is to be 
. performed, to be particularly described nnd ascertained in and by tbe following 
5 statement fr¬ 



it is the object of my invention to provide an improved automatic break or inter¬ 
rupter for electric currents, tny invention being particularly adapted for use in inter¬ 
rupting tho primary current of induction ooils in connection with X-ray and kindred 
apparatus. 

10 My invention secures high speed and accuracy of break, the successive breaks 
being rendered similar and synchronous, provides uniformity of wear of tbe make- 
and-break contacts, cures the irregularity and unsteadiness of the current hitherto so 
objectionable, increases tho frequency, and gives uniform action of both current and 
apparatus under different resistances, besides simplifying and prolonging the life of 
14 the instrument. 

As heretofore constructed, these instruments have had a break hammer carried 
on the free end of an ordinary leaf-spring vibrating between the oore-end of an 
electro-magnet and a small contact or anvil, the latter being mounted 
on tho end of an adjusting scrAw in the * free end of a post or 
20 standard. 

One serious drawback to these instruments has been that the speed of interruption, 
ia-, the speed of the vibrations of tho hammer, has been quite limited and there 
has been an unevenness of break. 

I have found that these faults are due to » oornpound vibration of the instrument 
25 which tends to hasten some of the break* and to retard others, and I have further 
found that this compound vibration, as I call it, may be obviated and that high speed 
may bo attained and accurate breaks secured by providing an absolutely rigid and 
unyielding post or standard j os a result of this feature of my invention, -the objec¬ 
tionable inaccuracy and unevenness of tbe breaks or interruptions disappear, and a 
SO nicety of adjustment and compensation is feasible which wonld not otherwise be 
possible. 

A further objection to the present old style of instrument, above mentioned, is 
that as the tension of the spring vibrator is increased to vary the electrical resistance 
of the break, the sparking of the instrument is increased, the current being also 
35 otherwise rendered irregular nnd uncertain, and I have discovered that this is due to 
the fact that in the adjustment of the vibrator the hammer is thrown, more or less 
out of alignment with tho core-end and anvil. 

It is therefore ono chief fra tune of my invention to provide means to maintain 
tho hammer in proper accurate alignment with its core and anvil. 

40 Again, irregularity and unsteadiness of current are due to the uneven wear of the 
contacting surfaces of the hammer and anvil, the intense heat of tho constant arcing 
serving to fuse and better down the said surfaces unevenly; and therefore l have 
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mounted one of these surfaces on a rotatable spindle, so that the irregularities thereof 
may be automatically removed or obviated by rotating it a* the hammer is 
vibrated. 

In order still further to increase the efficiency of the break, 1 mnke the several 
parts thereof laminated, so ns to get rid of tho beating effects, thereby permitting 5 
the break to be extremely rapid. 

In this connection also 1 provide a oolleetor for tho lines of force, thereby enabling 
a smaller hammer to be used with the effect c? a large one. 

Other advantages and features of improvement will be pointed out in the course of 
the following description of tho details of construction. 10 

In the drawings I have omitted all unuocesanry details, confining the drawings to 
the details of improvement, and it will be understood that the latter may be used in 
connection with any suitable or preferred general style of apparatus. 

Fig. 1 is an end elevation, partly broken away, showing ono embodiment of my_ 
invention. 15 

Fig. 2 is a top plan view thereof. 

Fig. 3 is a broken detail in side elevation, showing n slight modification. 

Fig. 4 is a side elevation of the collector, a portion of tho hammer being shown in 
operative position. 

Fig. 5 shows a detail of a modified collector. 20 

Fig. 6 is a fragmentary detail in top plan, showing a rigid collector placed on the 
side of the hammer opposite the coil. 

Fig. 7 illustrates one of the objectionable features of the old style instrument. 

On a suitable base A is mounted a coil B supported by end supports e, c 1 , herein 
shown as receiving the oore b at its ends. 26 

The hammer D, carried by a vibrator E, reciprocates between the core end 6 l and 
an anvil Q, the hammer having a reduced end s held rigidly on tho vibrator by a 
nut o'. 

Heretofore this vibrator has been a leaf-spring A, as indicated in Fig. 7, this spring 
being doflooted more or lees to the right when it has boon desirod to inorease tho 30 
electrical resistance offered by the hammer, the result being ns shown in exaggerated 
form in Fig. 7, where it appear* that the spring h when deflected to its dotted 
position inevitably upsets the hammer, so that the latter, when attracted to the 
core 6‘, strikes tho latter with its upper edge d* only, thereby increasing the resis¬ 
tance entirely out of proportion to that intended, and tending to hum or fuse tho 35 
small point of contact d 1 , also leaving a spark gap d a , tending to ruin the hammer; 
tho disastrous effects at the opposite eud of the hammer being of the same sort 
excepting that the oontnet surfaces being smaller and compared of platinum, said 
effects are still more serious. 

Accordingly, I obviate these disastrous results by making the vibrator E rigid and 40 
unyielding for most of its length, as shown at e*, a short resilient section «* being 
preferably provided at its lower end next to the stud a, to which it is shown as 
fastenod, And the necessary tension being.secured by means of an auxiliary or tension 
spring K on tho shank of an adjusting screw k, working at its threaded end in a 
post a' and journaled at A* in a standard a*. 43 

An adjustable thumb nut Id receives one end of the spring K, the opposite 
end bearing against the vibrator E which rides loosely over tho screw rod Jfe. 

In this preferred form of mechanism for accomplishing my object, turning tho 
screw k to tho right or left correspondingly relaxes or tightens the’spring K, thereby 
tending to move the vibrator E bodily forward to a greater or less extent to increase 60 
the number of amperes or quantity of current transmitted, and it will be noted that 
the hammer does not depend on the vibrator for its tension or resistance, but rather 
on the independent spring K, which bears centrally forward against the vibrator, tho 
yielding section e* flexing readily, enough to permit the required movement forward 
of tho rigid portion (P. 55 

I prefer to place tho hammer at one side of the oore, directly in tho field of tho 
greatest number of lines of forcoj the direction of the latter being indicated by 
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arrows in Fig. 2, whereby the action of the apparatus is very materially improved j 
and in order still further to increase Uie frequency, and to get rid of the heating 
thereof, so that tho brake can be extremely rapid, I make tho several parts thereof 
laminated, as dearly shown, the core being preferably composed of a plurality of wires, 
6 and the hammer of a number of plates secured together, although any other means 
of lamination is within my invention. 

In connection with the improved hammer, I provide means for positively limiting 
its movement, said moans being herein shown as a projection or engaging lug «* on 
the vibrator oooporating with a stop «* preferably adjustabla 
10 By reason of this construction tho length of the spark gap between the hammer D 
and its anvil G is positively controlled, so that tho time period of the interruptions 
may be regulated to the requirements of the circuit, for discharging the condenser at 
the proper moment to accelerate the inductive action of the primary of tho induction 
coil with which we will suppose the apparatus is being used. 

15 Adjacent the hammer and preferably above it I provide a collector I, for the lines of 
force, to direct them upon the hammer, whereby a much smaller hammer may be used 
than would otherwise be possible for the same effect. 

fn Figs. 1, 2 and 4, this collector is shown as composed of a body of metal L, pre¬ 
ferably soft steel or iron and laminated, placed within the field of force of the oofl 
20 and immediately adjacent the hammer, thereby presenting to tho hammer a 
field of strong magnetic intensity, so that it is equivalent to making the hammer 
much larger, at the same time permitting a much, smaller moving part than 
usuaL 

Preferably this oollocbor is movable relatively to tho hammer, so that its effect on 
25 the hitter may be varied, as indicated in Figs. 1—5, where the collector is shown 
as pivotted at l and as having its lower end convexly carved (Fig. 5) adjacent the 
hammer D, or internally formed to endorse said hammer (Figs. 1,4). 

By means of tho oollcctor the amount of current delivered through the break is 
readily controlled, inasmuch as the collector tends to gather in the lines of force and 
SO direct them to the hammer ; sq that if the collector is in the full lino position, Figs. I 
and 5, tho greatest intensity will result, whereas if the collector is in its dotted lino 
position, a less intensity will result, and this may be varied according to the position 
into which the collector is swung, tho resultant effect upon the hammer being that it 
has an active or sluggish movement according to the position of tho collector. 

35 When the collector is swung entirely away from the hammer or in case it is 
omitted entirely, the Londenoy of the haminpr is to lag or hang to the anvil as it is 
drawn away, whereas with the collector in its fall line position, as shown, the action of 
the break is short and quick. 

The collector is shown ns laminated. Fig. 5, showing it applied to a break having 
40 its hammer at the end of the core, while the other tigs, show the collector applied to 
the special form of hammer forming part of my new break. 

The configuration and position of the collector may be changed to include a greater 
or fewer nnmber of tho linos of foroe, or into the entire field, according to the effect it 
is desired to produce upon the hammer, one example being illustrated in Fig. 6 in which 
45 the collector U is shown as mounted at the side of the hammer opposite the 
coil. 

With this construction, whenever, by the tearing off of small pieces of the metal 
from the contact points, the break gap is partially short circuited when open, tha 
rapidly increasing lines of force are so concentrated by the collector upon the hammer 
50 as to drag the latter sideways, toward the collector, thus overcoming tho short circuit 
by shearing apart the fused part ides and separating tho points, tho hammer then 
resuming its normal vibration. 

It will bo understood that as the hammer end e is pulled away from the anvil G, an 
arc is formed which inevitably fuses a slight portion of the opposing surfaces, and, 
55 a* the breaks are rapid these surfaces, although platinum, are quickly rendered 
uneven. 
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Accordingly, I provide means to relatively rotate the meeting surfaces of the anvil 
and hammer, independently of tho rotations duo to tho adjustments of said parts, the 
said means being herein shown as preferably consisting of a freely rotatable spindle g 
centrally mounted in a hollow adjusting screw tf having threaded engagement with 
an extended bearing a * in the standard a 4 , being fixed in its adjustments by a check 5 
nut g*. * 

The spindle g is rotated by a thumb wheel g 3 pinned on its outer end, and is held 
against longitudinal movement by a collar g* fixed near its inner end to abut against 
the inner ond of tho screw carrier g l . 

The spindlo is threaded at g* to receive the anvil Q the latter being shown In the 10 
form of a threaded cap provided with a required platinum contact, the platinum being 
soldered thereon, as indicated in heavy section lines Fig. 1. 

The collar g i and anvil are made of a size to permit them to he withdrawn 
togetlier, with tho adjusting screw g‘, as the latter is screwed out of the standard a 4 . 

. It is understood that as the platinum points wear and fuse away the anvil is nicely 15 
adjusted forward by its screw carrier g x to compensate therefor. 

Under the old construction tho surfaces would fuse and wear unevenly, as explained, 
and then when It became necessary to adjust the anvil forward, it would be impossible 
bemuse it would be found that the surfaces had become more pr leas interlocked, 
thereby preventing any relative rotation thereof, the result-being that Uio apparatus 20 
was rendered useless until the anvil had been removed and the contacting surfaces 
carefully filed down, not only entailing loss of time but loss of the platinum. 

According to my invention the adjusting movement is entirely independent of any 
rotation of tho anvil. 

In order to give the most efficient work, the breaks should not only be exceedingly 25 
rapid, but they Bhonld be even or accurate in synchronism. 

Accordingly, I have rendered the standard, which supports tho anvil, absolutely 
rigid and nnn-vibrant, finding as a result that the accuracy of break which is sought 
is thereby attained, and that the speed or noto of vibration is raised, this being due 
to the prevention of compound vibrations. 30 

1 prefer to render the standard thus rigid by interposing a bar or brace M, 
Figs. 1 and 2, or M 1 , Fig. 3, of insulating material between opposite posts of the 
frame, this bar being let into the frame and held rigid by said screws, tho object 
being to prevent the standard, and hence the anvil, from being responsive to the 
vibrations of tho hammer, and thereby occasioning a compound or confused vibration 35 
or interruption of the current. 

Various modifications and details of mechanisms may be used to embody my 
invention. 

Having now particularly described and ascertained the nature of my said inven¬ 
tion, ana in what manner the same is to be performed, I declare that what 1 <0 
claim is:— 

In an automatic break or interrupter for electrio currents;— 

1. A high speed break, comprising « coil and its oore, an anvil in electrio eirouit 
with said coil, n standard supporting the anvil, nnd means to render said standard 
absolutely non-vibrant, whereby compound vibrations are prevented and the speed 45 
is increased, substantially os described. 

2. A high speed break, having a hammer vibrating between a core-end and an 

anvil, means to vary the vibrating resistance of raid hammer, and means to main¬ 
tain said hummer in approximately unvarying end alignment with said core-end and 
anvil, substantially as described. 50 

3. A high speed break, a trammer, a vibrator supporting the same, and an adjust¬ 
able tension device to vary the resistance of said hammer, said vibrator having an 
extended rigid portion extending from said hammer, substantially ns described. 

4. A high speed bieak, a hammer, a vibrator supporting the same, and an adjust¬ 
able tension device to vary the resistance of said hammer, said vibrator having an 55 
extended rigid portion extending from said hammer nnd being provided at its 
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opposite cud with means to permit said rigid portion to be deflected slightly, sub¬ 
stantially as described. 

5. An electric break, having a hammer vibrating against an anvil, and means to 
adjust the latter, means to rotate said anvil independently of its said adjustment, 

5 substantially as described. 

6. An electric break, the combination with a hammer, its anvil, and a hollow 
adjusting screw for the latter, of a spindle carrying said anvil and rotatably mounted 
therein, substantially as described. 

7. The herein described anvil, the same consisting of an interiorly threaded cap, 
10 and a centrally extended platinum contact integrally secured thereon, substantially 

as described. 

8. The combination with an electrio break having an electro magnet, an anvil, and 
a vibrating hammer, of a collector to concentrate the lines of magnetio influence on 
said hammer, substantially as described. 

15 9. The combination with an electric break having an electro-magnet, an anvil, 

and a vibrating hammer, of a collector to concentrate the lines of magnetic influence 
on said hammer, and means to vary the position of said collector relatively to said 
hammer, substantially as described. 

10. The combination with an electric break, having an electro magnet, an anvil, 
20 and a vibrating hammer, of means to shear or drag sideways the hammer from the 

anvil whenever the break-gap between the hammer and anvil is partially short cir¬ 
cuited by the fusing or clingiog of the metal at the contact points, substantially as 
described. 

11. An electric break of the vibrator class, provided with a hammer composed of 
25 laminated material, substantially as described. 

12. An eleetrio break, a core, a hammer, and collector, to oonoentratc the lines of 
magnetic influence on the hammer, said collector being composed of laminated 
material, substantially as described. 

13. The combination with an electric break, having an anvil and a vibrating 
30 hammer, or a positive stop to limit and positively stop the movement of the latter 

from the anvil, substantially as described. 


Dated the 9th day of July 1898. 


35 


WM. BROOKES A SON, 

55 & 56. Chancery Lane, London, 
Agents for the Applicant. 
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Improvements in XSleotrio Spark Gap Apparatus. 

I, Tuomas Burton Kiniiaidb, of 38, Spring Park Avenue, Jamaica Plain, in 
the State of Massachusetts, one of the United States of America, Electrician, do 
hereby declare the nature of this invention and in what manner the same is to 
be performed, to be particularly described and ascertained in and by the following 
5 statement:— * 

The more recent developments in electrical matters, and particularly in the 
lino of experimental research in connection with static electricity, has developed 
conditions requiring the discharge of such enormous potentials and amperage as to 
render the apparatus heretofore provided for such purposes inefficient and largely 
10 useless, for tho reason that these ebormous discharges which the electrician frequently 
desires to experiment or deal with very quickly render inoperative or destroy such 
usual apparatus. 

Accordingly, it is the object of my present invention to provide a practically 
indestructible discharge apparatus to meet the more exacting requirements of the 
15 present day, und to that end I provide a spark gap which is virtually sclf-rcoilpcrativr, 
and comprises opposite parallel discharge surfaces of considerable area, which, besides 
their practically indestructible character, possess numerous very important advan¬ 
tages all as will be more folly pointed out in the course of the following detailed 
description of the apparatus, reference being bad to the accompanying drawings 
20 illustrative of preferred embodiment* thereof. 

In the drawings. Fig. 1 represents in side elevation a simple form of my improved 
spark gap. 

Fig. 2 is a similar view shewing a modification. 

Fig. 3 is a top plan view of the form of apparatus shewn in Fig. 2. 

25 I provide electrodes preferably in the form of opposite parallel discs g, <j' t the air 
gap between whose frame surfaces constitutes the spark gap, the extended area of 
these electrodes preventing the tendency of the condenser (lor example) with which 
iny invention will ordinarily be used, to discharge until it has reached its maximum 
charge, and also causing the discharge to bo exceedingly sudden when it does take 
30 plnce, and the discs not being liable to beooine undnly heated. 

The spark gap-constitutes virtually a self-recuperative, condenser, ns it wore, the 
parallel, and preferably plane, metallic surfaces g, g\ being the discharge surfaces 
which discharge through or across the intervening air dielectric. The air gap is 
broken through when the voltage has exerted a sufficient strain upon the air to 
35 rupture it. The larger the discs are, the greater condenser capacity will they have, 
end hence the further apart they will spark. 

At cnch discharge of the condenser a small portion of the plates g, g x t is oxidised, 
the successive discharges producing very thin oxidation here and there until the 
entire surfaces of the two discs are completely oxidised. These discs may he tnnde of 
40 copper or other suitable conductor mntcrinl. 

Suitable means is provided for accurately adjusting these plates relatively to each 
other and regulating their distance apart, or, in other words, for controlling the 
resistance of the intervening gaseous dielectric, and referring to the drawings, where 
[Price 8d.] 
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I have shown a preferred, means for accomplishing my objeot, it will be *een that I 
provide n plurality of pasts threaded at their upper ends and carrying shouldered 
nuts <f* on the shoulders of which is placed the top disc y x . 

The opposite plate g rests on a support or tablo g* and is mounted loosely on a 
post being normally held downwardly by a spring g” contained in a hunger or 5 
housing g T depending from the table y* said spring bearing at one end against the 
flanged lower end of the hnnger g 7 and at its other end hearing against n washer 3* 
retained by a screw g* whose head enters a hole or recess ia the plate g for centering 
the latter. 

The plate g is provided on its underside with a plurality of recesses or sockets, 10 
herein shewn as three in number, wbicb receive props or struts y 1 * projecting upwardly 
from the base of (be instrument. 

Theso props g'° are of precisely equal length, so that they support the plate y in 
absolute parallelism to its opposite plate g x . 

The support p 4 has depending from its lower side a stud g 11 which is engaged by 13 
the bifurcated end g lt of n lever g l * pivoted at p ,4 to a post g u on its base. 

By this provision the moat delicate adjustment is possible simply by swinging the 
lever g 1 * one way or the other so ns to incline the struts if 10 more or less, and thereby " 
increase or decrease tbe distance between the plates g, g l , the nuts g* being depended 
upon for the coarser adjustments of tbe plates. 20 

In Figs. 2 and 3 I have shewn the plates g, g l , os hollow mid provided with water 
circulation pipes g u , in order that they may bo ubjolutcly prevented from all heating 
under extraordinary conditions. « 

Under usnnl conditions, however, this provision is entirely unnecessary, it being 
sufficient simply to provide tbe plates as shewn in Fig. 1. 25 

When the .adjacent surfaces of the plates have become entirely oxidized, the plates 
may bn turned over and their opposite sides used, and when both sides have bceomo 
oxidized, they may be readily removed and scoured off without destroying any of 
their adjustments. 

My apparatus makes possible the sudden discharge of a condenser after the latter 50 
has reached a certain predetermined point, and said discharge is of great volume or 
large amperage and of a very sudden and abrupt nature, as the current will not break 
across the spark gap until it cannot help doing so, and when it docs do so the discharge 
takes place with a minimum heating effect, not interfering with the efficiency, with 
very rapid and with very short and sharp oscillations incapable of being obtained 35 
between a ball or point discharge gap. 

The adjustment of the plates relatively to each other regulates the amperage 
discharge of the instrument being discharged. 

Having now particularly described and ascertained the nature of my said invent 
tion, and in what manner the same is to be performed, I declare that what I 40 
claim is:— 

1. A i park gap of tho kind described, said spark gap presenting opposite parallel 
discharge surfaces of relatively large ureas, aud means for regulating the discharge 
distance between said parallel surfaces, substantially as described. 

2. The herein described spark gap comprising opposite electrodes presenting 45 
parallel discharge surfaces, one of mid electrodes being supported on three or more 
struts of equal length, and means for rotating said strut-supported electrode about 

ltd centre, whereby its adjustment may be varied to and from the opposite electrode, 
substantially as described. 

3. A spark gap comprising two permanent large superficial areas parallel to each fiO 
other, constituting opposite discharge surfaces, and an interposed gaseous dielectric, 
said discharge surfaces having condenser capacity for breaking down tho intervening 
dielectric, and the latter automatically restoring or renewing itself, substantially as 
described. 

4. A spark gap comprising opposite hollow (dates or discs huving parallel discharge 55 
gurfaceS, means for regulating tbe discharge distance between said surfaces, and 
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circulation pipes entering the same, whereby a circulation of water may be maintained 
for keeping the plates or discs oool, substantially as described. 

6. A spark gap comprising three or more posts, shoulders adjustable thereon, a 
plate or disc supported on said shoulders, a second plate below the same, a support 
5 therefor, three or more upright struts loosely engaging said support, and means to 
rotate said support about its centre, whereby said struts are simultaneously and 
similarly moved for varying the distance apart of said plates, substantially as 
described. 

6. A spark gap comprising a central post, a plurality of supporting posts, two 
(0 plates, one carried by said supporting posts and the other adjacent said central post, 

three or more similar struts supporting said lower plate, a spring maintaining said 
struts in proper supporting relation, and means to rotate the lower plate on said 
central post, substantially as described. 

7. A spark gap comprising a plurality of supporting posts, two plates, the lower 
15 plate being pivotally mounted, three or more similar struts supporting said lower 

plate, and the upper plate being supported by said supporting posts, a lever pivotally 
mounted adjacent said lower plate and loosely connected therewith at its inner end 
for rotating said plate and tipping said struts, substantially as described. 

8. A spark gap comprising a central post, a plurality of supporting posts, two 
20 plates, the lower plate being pivotally mounted concentrically to said central post, a 

hanger depending adjneent said poet, a spring between said post and hanger and 
engaging the hanging at its lower end and held by the post at its upper end, three or 
more similar struts supporting said lower plate, and the upper plate being supported 
by said supporting posts, a lever pivotally mounted adjacent said lower plate and 
2d loosely connected therewith at its inner end for rotating said plate and tipping said 
struts, substantially as described. 

Dated the 14th day of March 1899. 

WM. BROOKES A SON, 

55 and S6, Chancery I vine, London, Agents for the Applicant. 
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Improvements In Electrlo Break Apparatus. 


I, Thomas Doutom Kikr.uok, of 38, Spring Tark Avenue, Jamaica Plain, in 
the State of Massachusetts, one of the United States of America, Electrician, do 
hereby declare tlm nature of this invention anil in what manner the same is to 
bo j-ciiurin«*d, to bo particularly described and ascertained in and by the followin|| 
6 statement 

Electric breaks as heretofore provided have been subject to considerable spark¬ 
ing, which is not only destructive of the apparatus but is very objectionable in 
its effects on the current and system being operated, this being especially true of 
rotary breaks which operated by means of a brush in frictional engagement with 
10 a rotating surface. 

Accordingly I have invented a break in which there is no chance for arcing as 
there is no surface to arc over, and also a leading object of my break is to provide 
a means for making un exceedingly quick break with a relatively long period of 
closed circuit, my break rvndcung it possible to regulate the period of closed 
15 circuit accurately. 

In the drawings Fig. 1 is n~iop plan view of one form of my break. 

Fig. 2 shows the same in elevation. 

On a suitable base D I journal in a central post or bearing d a spindle tt 1 of an 
iron plate or armature d*, having two or more legions of varying mass of magnetic 
20 material, hurcin shown in the form of eccentric edges d*, as clearly shown in rig. 1. 

My object is to provide regions of increasing magnetic attraction to cooperate 
with one or more suitable electro magnets or solenoid devices, so located as to suc¬ 
cessively attract these regions of varying mass of magnetic material, for rotating 
the armature, as will now be explained. 

25 Mounted on or otherwise connected to rotate with the armature d* arc one or 
more small antifriction rolls ft*, two being herein shown mounted at the opposite 
ends of a bar d i clamped adjustably on the plate ft*. 

These rolls or circuit interrupters arc preferably of indurated fibre. 

Mounted to extend into the path of the rolls d * is an arm shown as a wire d* 
30 carrying a hammer <P to contact with an anvil d* on a post iff, and limited in ita 
movement by a fibre stop <f*° on the end of an adjusting screw d 1 *. 

The wire d* is carried by a hub d u loose on a pin d 13 and held under tension by 
a spring coil d 1 *, Fig. 2, fastened ut one end to said bub and at its other end to 
a nut <P a carrying an adjusting or set screw d)*\ so that by loosening the set screw 
35 and swinging its handle one way or the ether the resistance of the arm <& may bo 
varied. 

Preferably adjacent the periphery of the armature d*, I place attracting means, 
(Price Sd.J 
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herein shown in the form of solenoid* or electro magnet* d”, d 18 , connected with 
the main or other source of current by wire* d ,# , which enter tho solunoids ut 
their inner terminal*, so that a* the magnet* d 17 , <P* are energised, they attract 
the armature or plate d 8 , and by tho increasing pull exerted thereon, on account 

of tho eccentric surface* d P, they causo the plate to rotate with a speed only 3 

checked by the striking of the interrupters d* against the end of the arm d 4 , said 
roll* being placed relatively to the highest points of the surface* d\ so that they 
ent off tho current just before said highest points get opposite the propelling mag¬ 
nets, thereby permitting the momentum of the plate or armature <P to carry 
said highest points beyond the magnets sufficiently to prevent the latter exerliug 10 
any retarding influence on the rotation of the break. 

Preferably I mount the anvil and hammer on a swinging ledgo or carrier (P°, 
journaled on tho post d, so that I am enabled to regulate tire speed of tbo break 
simply by swinging the carrier d 88 one way or the other. 

The same effect may be obtained by shifting the roll or roll# d* on the 16 

plate cP, provided they are carried, as preferred, on a bar d*. so that they can 

do shifted. 

This adjustment cannot of course take place while the apparatus is in operation, 
and therefore for instantaneous regulation of the apparatus I provide tho swinging 
carrier d 88 . 20 

A movement of the carrier from right to left causes the current to be broken 
before the armature has reached its point of greatest attraction, and as it is moved 
further toward the* left, tho pull on the armature exerted by the magnets is 
diminished morn and more, and tho speed of rotation of the armature is corre¬ 
spondingly reduced, thereby reducing the number of breaks, and at the suns 25 
time lengthening the time which the circuit being interrupted is closed. 

T piano the arm or wire d* slightly tangential to the armature, as will be seen 
viewing Fig. 1, in order that the rolls d* may strike the extreme end thereof with 
least friction, striking outward instead of square against the end. 

The arm tPis connected to the main or branch therefrom, at d 81 by means of any SO 
suitable conductor </**, and the aovO has a connection d 83 to the delivery 
end iP‘ of the circuit as will readily be understood. 

In operation the magnets being energised attract tho eccentric surfaces or other 
varying masses of magnetic material so as to cause the armature to rotate over 
to the left. Fig. 1, the circuit being completed'at d 7 , <P, until the very moimnt 85 
when the interrupter d 4 strikes the free end of the nrm d 8 , whereupon tho circuit 
is instantaneously brokeu and ns this time occurs slightly before the highest points, 
or places of greatest, attraction of the armature, come opposite the solenoids, tho 
latter are rendered inactive merely during the moment when tho momentum of the 
armature is currying the latter by tho solenoids so as to bring the region of least 40 
magnetic mass again opposite tho solenoids in position for tho latter, upon becom¬ 
ing active by tho making again of the circuit, to renew their pull upon the arma¬ 
ture and thereby continue its rapid revolution. 

This action ia rapidly repeated at every make and break of tho instrument. 

I prefer to provide opposite solenoids in order to render the device perfectly 45 
balanced and smooth running, although it will lie understood that variations in 
this and in all other details of my invention may be made. 

By the use of my invention the time period of closed circuit may be made as 
considerable as desired. 

With any Usual break this would be impossible for the reason that in order 30 
to give an equivalent period of closed circuit the brush would of necessity remain 
upon the surface of the break so long as to beat frictionally the surfaces so as to 
produce a constant arc, ultimately destroying the break as well as tile efficiency of 
the circuit. 

In my break there is not only no chance for it to arc, as there is no surface for &5 
- it to arc over, but the break itself is so exceedingly quick that there is not even 
a spark at tho time of break, but there is merely occasionally a residual spark upoa 
the closing of the break. 
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Having now particularly described and ascertained Die nature of my said inven¬ 
tion and in what manner the same is to he performed, I declare that what I 
claim is:—- 

1. An electric break comprising a rotating member, an electro magnet, a break 

a device, and means driven by said rotating member for interrupting said break 

device, said rotating member presenting u surface of attraction to said magnet 

eccentric to the centre of rotation of said member, substantially as described. 

2. An electric break comprising a rotating member, an electro mugnet, a break 

device, and means driven by said rotating member for interrupting said break 

device, said rotuting member presenting a surface of attraction to said mugnet 

eccentric to the centre of rotation of said number, and means for varying the 

time of interruption of said break device relatively to the paint of highest attrac¬ 
tion of said eccentric surface, substantially as described. 

3. An electric break comprising a rotating member, an electro magnet, a spring, 

15 n break device, means to vary the resistance of said break device, and means driven 

. by said rotating member for interrupting said break devico, said rotating mem¬ 
ber presenting a surface of attraction to said magnet eccentric to tho centre of 
rotation of said member, and means for varying the time of interruption of said 
break device relatively to tho point of highest attraction of said eccentric surface, 

20 substantially a* described. 

4. An electric break comprising a rotating member having regions of varying 
mass of magnetic material producing regions of increasing magnetic attraction, an 
electro magnet adjacent said rotating member, a break, device, and an interruptej' 
driven by said rotating member for interrupting the break device, substantially 

25 as described. 

6 . An electric break comprising n rotating member having regions of varying 
mass of magnetic material producing regions of increasing magnetic attraction, 
nn electro magnet adjacent said rotating member, n hreak device, and an inter¬ 
rupter carried by said rotating mernber for interrupting the break device, 

30 substantially as described. 

0. Au electric break comprising a rotating niomlier having regions of varying 
mass of magnetic material producing regions of increasing magnetic attraction, 
an electro magnet adjacent said rotating member, a break device, and a pivoted 
roll carried by said rotating member for interrupting the break device* sub- 

36 rtantially as described. 

7. An electric break comprising a rotating member having regions of increasing 
magnetic attraction, an electro magnet adjacent said rotating member, a break 
devico, and a pivottod roll carried by said rotating member for interrupting tho 
break device, and means for adjusting said roll on said rotating member, sub- 

40 stantially as described. 

8 . An electric break comprising a rotating member having regions of increasing 
magnetic attraction, an electro magnet adjacent said rotating member, a break 
device, and a bar fixed on said rotating member and provided with rolls pivotted 
thereon at its opposite end* in line with and to interrupt said break devico, 

45 substantially as described. 

9. An electric break comprising a rotuting member having regions of increasing 
magnetic attraction, an electro magnet adjacent said rotating member, a break 
device, and an interrnpte.r carried by said rotating member for interrupting the 
break device, said break device bcin<- mounted on a carrier movable concentrically 

50 to raid rotating member, substantially as described. 

10. An electric break comprising a rotating member having regions of increas¬ 
ing magnetic attraction, an electro magnet adjacent said rotating member, a break 
device, and a revolving interrupter driven by said rotating member, said break 
device including a yielding arm projecting obliquely into the path of naid intcr- 

55 raptor, substantially as described. 

11. An electric break comprising an arm carrying a hammer, an anvil opposite 
•aid liauimer, said arm being yieldingly supported and provided with 1 means for 
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regulating tbe tension or resistance thereof, an interrupter, for engaging the free, 
end of said arm, and automatic menu* operated liy the current being broken for 
driving said interrupter, substantially as described. 

Dated the 14th dky of March 1899. 

WM. BROOKES A SON, 5 

55 & 56, Obuncery Lane, London, Agtyits for the Applicant. 
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COMPLETE SPECIFICATION. 


Improvements in and relating to Static Rectifiers and other Electrical 
Apparatus for Producing or Maintaining Continuous or Uni' 
directional Discharges 

I Tnoiui Burrow Siinunx, of 88 Spring Park Avenue, Boston, State of 
Massachusetts, one of the Unitod States of America, Electrician, do hereby 
, dcilnre the nature of this invention and in what manner the same ia to bo 
performed, to be particularly described and ascertained in and by the following 
•*i statement: — 


This invention is shown as embodied in an electrical machine of the kind 
known as static rectifiers, b«t the invention considered in its broader fraturcs is 
not restricted to this particular electrical machine, but is of wide application 
to various kinds of electrical apparatus, and embodies certain important 
10 discoveries which I have made, whereby I am enabled to poeilively maintain an 
electrical discharge in one direction only, and under proper conditions to 
maintain said discharge continuously, producing, t for instance, without tho 
intervention of a commutator, a continuous current, directly from an alternating 
or intermittent current. 

15 Without necessarily stating that such is the fact, it may be supposed that there 
ia simply electrical energy and that the presence of said energy is what wo 
call a positive condition, and the absence of said energy is what wc call a 
negative condition, and. this, taken with my discovery that electric enerjfy in 
its positive condition discharges reluctantly from a plane (without edges, or 
20 angular or pointed surfaces) und discharges with perfect freedom from a point, 
enables me to control the direction of discharge of the current and hence the 
accumulation of potential. 

The requisite conditions are provided by means of what I term an extensionlees 
point which provides, as nearly as it can bo done mechanically, the ideal discharge 
25 electrode or positive condition for the outward flow of the electrics! energy, 
and by means of what I term a limitless plane which provides in the same 
manner tho rceoptive electrode or negative condition in which there may be said 
to be an absence of energy (or a lower potential than that of the point from 
which the discharge comes), analogous to a vacuous condition or absence of 
30 -electrical pressure. 

By this means, the electrical energy tends to discharge continuously in one 
direction only, vit : from tho rxtr.nsionlcss point to the limitless plane. 

I have applied my invention in various ways, as, for instance, in a static 
machine in which the receiving electrode has an extended plane surface or 
35 large flat area of the limitless plane typo and the discharge electrode has a point 
discharge or preferably a series of points like a usual cone; but for the purposes 
of fuller explanation of my invention as well as being covered by certain of the 
claims in this application, I havo illustrated my invention more elaborately in 
an electrical apparatus for producing unidirectional discharges of high potential. 
40 In tho drawings Fig 1 is a view, partly in perspective and largely diagram¬ 
matic, of one form of machine embodying my invention; 

Fig 2 is a vertical cross-sectional view showing the most approved form of 
two of the cooperating electrodes; 

Fig 3 illustrates the application thereof for transforming an -intermittent 
45 current into a constant current; 

£JPrsm 8d ] 
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Fig 4 illustrates the application of my invention to Leyden jar* for converting 
an intermittent discharge into a continuous discharge. 

Referring now more particularly to Fig 2, in ordor that the foundation idea 
of my invention may be first clearly understood, it will bte seen that the elec¬ 
trode a is pointed or pencil shaped and that the extreme discharge point b is 6 
in or projected slightly through a small aperture r in a rubber or other flat disc d 
which extends at right angles thereto, the purpose of this diso being to cut off 
•the attracting area which would otherwise be present in the converging walls 
•or surfaces of the electrode a. 

By this means I provide an extensionless point, speaking electrically. By 10 
this term, I mean a point in which the attractive area of tho electrode relatively 
to the opposite electrode is limited to the point itself or, in other words, in which 
the rubber diso d shields all the surface of the rod or electrode behind the very 
point thereof. 

The rubber disc constitutes means for cutting off the receptive area about the 'l 5 
discharge point. 

Opposite the electrode point b is the receptive electrode « which maintains a 
negative condition relatively to the electrode a, and which I have termed the 
limitless piano, speaking again electrically, this electrode having a largo receptive 
area and being provided with means for preventing the tendency to discharge, said 
means residing in presenting a receptive surface or plane without angles or 
points, and this plane is secured by providing a flat surface f of considerable 
relative extent and curving its edges back and inwardly as indicated at g, 
whereby, viewed electrically, the surfaco is limitless inasmuch ns it has no 
termination within the influence of the discharge point b. *5 

In operation, tho positive energy discharges invariably from tho point b to 
the plsuae f and there is no discharge from the latter back to the point, one 
reason therefor being that the attraction of tho limitless plane is compelling, 
there being practically no attraction in the opposite direction, due to the shielded 
point. 80 

From the foregoing tho extonsionloss point and limitless plane feature, which 
ja at tile basis of my invention, will be readily understood, and it will be seen 
that its Held is important and large. 

For example, in Fig 3 I have indicated a typical source of intermittent or 
alternating energy in the form of an induction coil h (operated by an alternating 35 
current) whoso terminals », are provided with electrodes n, e, of the kind 
already described, sod opposite these electrodes which arc arranged in pairs are 
complementary electrodes e a, connected to a working circuit k which it is 
desired shall have a continuous current. 

Remembering that, as already explained, the extensionless point and limitless 40 
piano electrodes compel tho discharge to take place in ono direction, it will 
be seen that the intermittent or alternating discharge from the coil 5 is auto¬ 
matically transferred into a continuous current by the lower acts of electrodes 
as arranged in Fig 3. 

Referring now to Fig 1, where I have shown a more complete machine oon- 45 
structcd to omploy my invention in an elaborate manner, I have mounted on 
suitable insulating posts 2 a scries of these electrodes a, r, arranged in opposite 
sets, there being herein shown three pairs in each set, on opposite sidea of the 
machine. 

On the right hand Bide of tho machine the point electrodes are mounted in a 50 
rail 3 and screened by a shield 4 (although they may be screened by any other 
suitable moans, as may be convenient, and, in fact, the machine will operate to : 
advantage for tome purposes without any screen), and tho plane electrodes are 
mounted in a conductor rod 6, while on the opposite side of the machine the 
arrangement is reversed, tho plane electrodes e being mounted in the rail 3, 65 
and lira point electrodes in .the rad 6. 

In a suitable position, heroin shown as the end of the right hand rod 6, is . 
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mounted a point electrode a 1 , and opposite thereto mounted in the opposite 
rod 6 is a plane electrode t, while suitably connected thereto is any form of 
apparatus with which it may be desired to uae the machine, herein shown os a 
condenser 6 connected by wires 7, 8, to the conductor rods 6. 

5 On the base or table 9 are carried a plurality of high potential generating 
units, as they may be called, herein shown as usual induction coils 10, 12, 13, 
the terminals of whose secondaries are connected reapectivcly to the lower set of 
electrodes immediately above them, as is clearly shown, and whose primaries are 
connected to a battery or other current source 14, an interrupter m being inter- 
10 posed in tho circuit aad a series of condensers 16, 10, 17, being properly interposed. 

The condenser's may be thrown into the circuit, as may be desired, by 
switches «, « l , n*. 

While the machine will work with other forma of interrupters, yet for tho best 
efficiency thereof I have found it necessary to employ a special interrupter con- 
15 stating of a cup in* provided with a quantity of mercury mP, above which is a 
bath of kerosene oil m«. 

A fixed conductor m 4 from the interrupter m leads into the mercury, and 
above the same is arranged a series of plungers or contact makers m s , rn c , m T , 
connecting respectively with the several high potential units 10, 12, 13, and 
20 operated by a shaft wf driven by any suitable means, os by a motor m # , belt m 10 
and pulley m 11 . 

On the shaft in* arc eccentrics m u relatively adjustable by means of set 
screws w»* 4 . 

I have described my mechanism in all its preferred details of construction, 

26 as herein embodied, but it will be understood that many changes and substitu¬ 

tions may be resorted to without departing from the spirit and scope of my 
invention, and that the. form and general make up of the apparatus will usually 
-be modified to conform to the particular situation and purpose for which it 
is intended. i 

30 The operation is as follows When quantitative effect of discharge is desired, 
the interrupter is set as shown, the eccentrics all being placed the same, so that 
the coils are all broken aimultaneously, the coil* being in multiple, and thereby 
the lower electrode* a at the right hand, simultaneously discharge their 
I eapective coils, and this combined discharge is received by the opposite 

36 electrodes e and conveyed by tho conductor 6, thereby giving an enormous 

discharge from the point a 1 to the receiving electrode e*. the circuit being com¬ 
pleted therefrom through the upper electrode a to the electrode e, and meanwhile 
the condenser 0 is charged, according to its capacity. 

If, on the other hand, continuity of discharge is desired, the eccentrics are 
40 adjusted in atop with each other, so that the interruptions in the mercury cup 
ere made dissimultaneously, or in succession, thereby discharging the coils 10, 
12, 13* successively, and hence producing a continuous discharge between tho 
electrodes a 1 , «*, this discharge being at a given voltage, according to the 
capacity of the condenser 15, 1G, 17, or such part thereof as may be used. 

46 By having a plurality of induotion devices or high potential generators arranged 
in step in connection with the point and plane electrodes, I am enabled to 
obtain a continuous discharge, yot employ a alow interruption, the result being 
that a maximum output is made certain. 

This result has not heretofore been feasible, as it would be necessary to 
60 operate the interrupter with great rapidity in order to get the high potential 
required, and when the interruptions of a coil are exceedingly rapia the output 
from the secondary, as is well known, is below its ospaoity. 

This invention makes possible obtaining ii purely direct discharge, i.e , freo 
from oscillations, such as has heretofore been obtained only from a static 
55 machine; accomplishes the handling or oontrol of any quantity, however great, 
of high potential current; is a most powerful generator for X-ray work, and 
ideal in its control of the quality of X-rays, on account of the discharge being 
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wholly ia one direction, continuous, and from a condenser; bcaidea various 
other advantages which will occur to those skilled in the art 

In Fig 4 I have illustrated my electrode invention applied to two Leyden 
jars 18 having their outer coatings electrically connected by a wire 19 and 
their inner coatings connoctod by poets p in which are mounted usual discharge 6 
rods r, said posts, however, being provided on their upper extremities with 
the electrodes a, e; opposite to electrodes e, a, at the terminals of a coil A 
(operated by an interrupted current). 

By this means, it is possible to maintain constant discharge at an approxi¬ 
mately fixed potential similar to tho discharge from a static machine, as the 10 
intermittent discharge from the induction coil which ia the source of supply 
for tho Leyden jars, is enabled to keep the Leyden jars at a practically.saturated 
point, so that the latter can maintain a constant discharge between their rods r. 

Having now particularly described and ascertained the nature pf my said 
invention, sad in what manner the some is to be performed,, I declare"that 15 
what I claim ia: — 

• 1. The herein described means for producing a continuous or unidirectional 
discharge, consisting of electrodes one of which has a discharge point and is 
provided with menus for cutting oft (he receptive area about said point, and - 
another of which has a laige receptive area provided with means for preventing 20 
the tendency to discharge, as set forth. 

2. An electrode terminating in a plane conducting surface, having its edges 
curved or rolled resrwardly and inwardly. 

* 3. An electrode terminating in u comparatively fine point, and a flat shield 
extending approximately at right angles to said electrode and having a small 2ft 
aperture in which said point is located. 

4. In an electrical apparatus, a source of intermittent electrical energy baying 
at its opposite terminals electrodes one of which has a discharge point provided 
with means for cutting off the receptive area about said discharge point and 
the other of which has a large, receptive area provided with means for preventing 30 
the tendency to discharge, said means residing in presenting a receptive surface 
without angles or points, and other electrodes cooperating with said terminal 
electrodes, there being a discharge point electrode arranged to cooperate with a 
receptive area electrode and vice versa. 

5. An electrical apparatus, comprising a plurality of high potential generating 35 
units, and means uniting them in a unidirectional discharge. 

6 . An electrical apparatus, comprising a plurality of high potential generating 
units, means for giving them a unidirectional discharge, and mechanism for 
diecharging them simultaneously or (liasimultaneously, as desired. 

7. An electrical apparatus, comprising a plurality of induction coils whoso 40 
secondaries have at one end a point electrode, and at the other end a piano 
electrode, cooperating electrodes therefor, and a condenser and interrupter in 
the circuit of tho primaries of said coils, said interrupter comprising a mercury 
cup having a series of movable contact makers movable in oil above said mercury 

'. 8. An electrical apparatus, comprising a plurality of induction coils whose 45 
secondaries have at one end a point electrode, and at the other end a plane 
electrode, cooperating electrodes thorefor, a condenser and interrupter in the 
circuit of the primaries of said coils, said interrupter comprising a mercury cup 
having a series of movable contact makers movable in oil above said mercury, 
and means for varying the mov'emont of said contact makers with relation to each 60 
other. . ... 

9, An electrical apparatus comprising a plurality of induction coils whose 
secondaries have at one end a point electrode, and at the other end a plane 
electrode, cooperating electrodes therefor, a condenser and interrupter in tho 
circuit of the primaries of said coils, said interrupter comprising a mercury cup 55 
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having a series of movable contact makers movable in oil above said mercury, 
naid condenser having a plurality of independent parts, anti switching mechanism 
for throwing said parts independently into the circuit of said primaries. 

Dated the 18th day of June 1901. 

5 WM. BKOOKES & SON. 

65 & 66 Chancery Lane London 
Agenta for the Applicant 
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COMPLETE SPECIFIC ATIOX. 

Improvemente in Electric 8park Oap Apparatus. 

I, Thomas Hi rtox Kijciuidk, of 38, Spring Park Aveuue, Jamaica Plain, in 
th.- Slat.. ..f Ma^achosetts, ..ne of the United Staten of America, Electrician, do 
hereby declare the nature of this invention and in what manner the same j, to 
U jierfonned, to be particularly described and ascertained in nnd be the followin'- 
5 statement“ 

The more recent development* in electrical matters, nnd jsirticulnriy in the 
line of experimental research in connection with static electricity, has dcveloiied 
conditions requiring the discharge of such enormous potential* nnd' amperago as to 
render the npjiamtu* heretofore provided for such pur|wses inefficient and large!v 
10 useless, for the reason tluit these enormous discharges which the electrician frequently 
desires to ex|swunent or deal with very quickly render inoperative or destroy such 
usual npparatu*. 

Accordingly, it is the object of my present invention to provide a practically 
indestructible discharge apparatus to meet the more exacting requirement* of the 
Id present .lav, and to that end I provide n spark gap which i* virtually self- recuperative, 
nnd comprise- ophite parallel discharge surfaces of considerable aren. which, beside. 
tln ir practically indestructible character, ptssess numerous very iru|iortnnt advan¬ 
tage* all as will be mure fully pointed out in the course of the following detailed 
descrijithm of the apparatus, reference being haii to the aocoinpcraving drawitm- 

20 illustrative of preferred puiliodiinetits thereof. 

In the drawing*. Fig. I represent* in side elevation a simple form .»r my immoved 
spark gap. * 

big. 2 is a similar view shewing n modification. 

Fig. 3 is a top plan view of the form of apparatus shewn in Fig. 2. 

21 I provide electrode* preferably in the form of opjswite parallel disc* g, g\ the air 
gap between whose frame surface* constitutes the spark gap, the extended area of 
these electrode* preventing the tendency of the condenser (for example) with which 
my invention will ordinarily 1 m* used, to discharge until it has reached it* maximum 
charge, and also causing the discharge to Ikj exceedingly sodden when it does take 

3«t place, ami the discs not being liahle to become unduly heated. 

The spark gap constitutes virtually a self-recuperative condenser, as it were, the 
parallel, and preferably plane, metallic surfaces g, g\ being the discharge surfiices 
which discharge through or across the intervening air dielectric. The air gap is 
broken through when the voltage lm< exerted a sufficient strain ujsvn the nir to 
35 rnj*tiire it. The larger the discs are, the greater condenser capacity will they have 
nnd hence the further apart they will spark. 

At each discharge of the condenser a small portion of the plates g, g\ j, oxidised, 
the successive discharges producing very thin oxidation here and there until the 
entire surfaces of the two discs are completely oxidised. These discs may be made of 
40 copper or other suitable conductor mnlerinl. 

Suitable means is provided for accurately adjusting these (dales relatively to each 
other and regulating their distance ..part, or, in other words, for controlling the 
resistance of the intervening gaseous dielectric, and referring to the drawings where 
[Price 8r/.J 
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I hav»* shewn a preferred means for accomplishing my object, it will be teen that 1 
provide a plurality of past* g i threaded at their upper end* aud carrying shouldered 
nut* (f on the shoulders of which is placed the top disc g l . 

The opposite plate g rest* ou a support or table g* nnd is mounted loosely on a 
post being normally held downwardly by a spring y* container! in a hanger or $ 
bousing tf depending from the table «/‘ said spring bearing at one end against the 
flanged lower end of the hanger </ T and at its other end Iwaring against n washer 9 * 
retained by a screw g° whose head enters a hole or recess in the plate 9 for centering 
the latter. 

The plate g is provided 011 its underside with a plurality of recesses or socket s, 10 
herein shewn as three in number, which receive props or struts g u projecting upwardly 
from the base of the instrument. 

These projw. g l *an of precisely equal length, so that they support the plate g in 
absolute parallelism to its opposite plate </. 

The support o* has depending from its lower side a stud g u which is engaged by | j 
the bifurcated end 9 15 of a lever g lA pivoted at «" to a post g u 011 its Iwise. 

By this provision the most delicate adjustment is possible simplv by swinging the 
lever //“ one way or the other sc* as to incline the struts g 10 more or less, and thereby 
increase or decrease the distance between the plates g, g x , the nuts g* being degraded 
upon for the coarser adjustments of the plates. 20 

In Figs. 2 and 3 I have shewn the plates o', as hollow nnd provided with water 
circulat inn pi(>.‘* </ w , in .»rder that they may be absolutely prevented from all beating 
under extraordinary conditions. 

Under usual conditions, however, this provision is entirely onnece-rarr, it being 
sufficient simply to provide the plates as sln'wii in Fig. I. 25 

When the adjacent surfaces of the plates have become entirely oxidized, the plates 
may be turned over nnd their opposite sides used, and when both side* lune become 
oxidized, they may be readily removed and scoured off without destroying any of 
their adjustments. 

My apparatus makes possible the sudden discharge of n condenser after the latter 30 
lias reached a certain predetermined point, and said discharge is of great volume or 
large amperage nnd of a very sudden and abrupt nature, ns the current will not break 
across the spurk gap until it cannot help doing so, and when it does do * 01 ho discharge 
takes place with a minimum heating effect, not interfering witli the efficiency, with 
Very rapid nnd with very short nnd sharp oscillations incapable of being obtained 35 
between n bill or point discharge gap. 

The adjustment of the plate* relatively to each other regulates the amperage 

discharge of the instrument being discharged. 

Having now particularly described and ascertained the nature of my said inven¬ 
tion, mid in what manner the same is to be performed, I declare that what I 40 
claim is:— 

1. A tpark gap of the kind described, said spark gap presenting opposite parallel 
discharge surfaces of relatively large areas, and means for regulating the discharge 
distance between said parallel surfaces, substantially as described. 

2. The herein described spark gap oomiwising opposite electrodes presenting 45 
parallel discharge surfaces, one of said electrodes being Mipjwrled on three or more 

st ruts of equal length, and menus for rotating -aid *t rut --11 j quirted electrode about 
its centre, whereby its adjustment may \te varied to and from the opposite electrode, 
substantially a* described. 

3. A spark gap comprising two permanent large superficial areas parallel to each 50 
other, constituting opfwsite discharge surfaces, and an interjimcd gaseous dielectric, 
said discharge surfaces having condenser capacity for breaking down the intervening 
dielectric, mid the Intter automatically restoring or renewing itself, substantially as 
described. 

4. A spark gap comprising opposite hollow plates or discs having parallel discharge 55 
surfaces, means for regulating the discharge distance between said surfaces, and 


r 
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circulation pipes entering the same, whereby a circulation or water may be maintained 
for keeping the plates or discs cool, substantially as described. 

'*. A spark gap comprising three or more posts, shoulders adjustable thereon, a 
plate or disc *>up|>orted on said shoulders, a second plate below the same, a *upp*rt 
5 therefor, three or more upright struts loosely engaging said support, ami means to 
rotate said support about its centre, whereby said strut* are simultaneously nnd 
similarly moved for varying the distance apart of said plates, substantially ns 
described. 

(’». A spark gap comprising a central post, n plurality of supporting posts, two 
10 plates one carried by said supporting posts and the other adjacent said central post, 
three or more similar struts supporting said lower plat.', a spring maintaining said 
struts in proper supporting relation, and means to rotate the lower plnte on raid 
central post, substantially a* described. 

7. A spmk gap comprising a plurality of supporting posts, two plates, the lower 
15 plate being pivotally mounted, three or more similar struts supporting raid lower 

plate, and the upjier plate being supjmrtcd by raid supporting pasts, a lever pivotally 
mounted adjacent said lower plate nnd loosely connected therewith at its inner end 
for rotating said plate nnd tipping raid struts, substantially as described. 

8. A spirk gap comprising a central post, a plurality of supporting two 

20 plates, the lower plate being pivotally mounted concentrically to said central post, a 

hanger depending adjacent said post, a spring between raid post and hanger and 
engaging the hanging at its lower end and held by the post nt its upper end, three or 
more similar struts supporting mid lower plnte, and the upper pinto being sup(*orted 
by said supporting posts, a lever pivotally mounted adjacent said lower plnte nnd 
25 loosely connected therewith at its inner end for rotating said lilnte and lipping said 
struts, suts'tantially os described. 

Dated the 14th day of March 189JI. 

WM. BROOKES A SON, 

55 and 50, Chancery Isine, London, Agents for the Applicant. 

K«lhlU> Printed tor Her Mnjeuty’. Stationer; Ofllce, bjr Mulcomeon A Co., I.td.—1WW. 
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COMPLETE SPECIFICATION. 

Improvements in and relating to Static Rectifiers and other Electrical 
Apparatus for Producing or Maintaining Continuous or Uni¬ 
directional Discharges 

I Thomas Bcktox KixizinF., of 38 Spring Park Avenue, Boston, State of 
Massachusetts, one of the United States of America, Electrician, do hereby 
declare the nature of this invention and in wlint manner the same is to he 
performed, to he particularly described and ascertained in and by the following 
5 statement: — • 

This invention is shown a* cmlxMlied in an electrical machine of the kind 
known as static rectifiers, hut the invention considered in its broader features is 
not restricted to this particular electrical machine, hut is of wide application 
to various kinds of electrical apparatus, aud embodies certain important 
It) discoveries which 1 have made, whereby I um enabled to positively niniutniu an 
elect ricul discharge in one direction only, and under proper conditions to 
maintain said discharge continuously, producing, ifor instance, without the 
intervention of a commutator, a continuous current, directly from an alternating 
or intermittent current. 

15 Without necessarily stating that such is tile fact, it may be supposed thut there 
is simply electrical energy nnd thut the presence of said energy is what wo 
rail a positive condition, and the absence of said rnrrgy is what we call 11 
negative condition, and this, taken with inj discovery that electric energy in 
its positive condition discharge* reluctantly from u plane 1 without edges, or 
20 angular or pointed surfaces) and discharge* with |*erfect freedom from a point, 
enable* me to control the direction of discharge of the current and hence th** 
accumulation of potential. 

The requisite conditions are provided by means of what I term an extensionless 
point which provides, a« nearly a- it can be done mechanically, the ideal discharge 
25 electrode or punitive condition for the outward flow of the electrical energy, 
ami by means of what I term a limitless plane which provides in the same 
manner the receptive electrode or negative condition in which there may he raid 
to 1 m- an absence of energy (or a lower potential than that of the point from 
which the discharge comes), analogous to a vacuous condition or ubscuce of 
30 electrical pressure. 

By this means, the electrical energy tends to discharge continuously in one 
direction only, rir : from the cxtensiunlc** point to the limitless plane. 

I have applied my invention in various ways, as, for instance, in a static 
machine in which the receiving electrode has an extended plane surface or 
35 large flat area of the limitless plane type and the discharge electrode has a point 
discharge or preferably a series of (mints like a usual cone ; hut for the purposes 
of fuller explanation of mv invention ns well ns being covered by certain of the 
claims in this application, 1 have illustrated uiy invention more elaborately in 
an electrical apparatus for producing unidirectional discharges of high potential. 
40 In the drawings Fig 1 is a view, partly in perspective and largely diagram¬ 
matic, of one form of machine embodying my invention; 

Fig ‘J i* a vertical cross-sectional view showing the most approved form of 
two of the cooperating electrodes ; 

Fig 3 illustrates the application thereof for transforming an intermittent 
45 current into a constant current; 

[fY*« 8*i. ] 
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Fig 4 illustrates thr application of my invention to Leyden jura for converting 
an intermittent discharge into a continuous discharge. 

Referring now more particularly to Fig 2, in order that the foundation idea 
of niv invention tnav be first clearly understood, it will be seen that the elec- 
tro.le o i- pointed or pencil shop.Nl’and that the extreme discharge point.6 is 
in or projected slightlv through a small aperture r iu a rubber or other Hat disc <t 
which extends at right angles thereto, the purpose of this disc Wing to cut off 
the attracting area which would otherwise In* * present in the ronvciging walls 
or surfaces of the electrode a. . ,,, 

By this means I provide an extensionless point, speaking electrically. By 
thi* term, I mean o point in which the attractive area of the electrode relatively 
to the opposite electrode is limited to the point itself or, in other words, in which 
the rubber disc <1 shields all the surface of the rod or electrode behind the very 
point thereof. , , * 

ihe rubber disc constitutes means for cutting off the receptive area about tho » s 
discharge point. 

Opposite the electrode point b is the receptive electrode « which maintains a 
negative condition relatively to the electrode «». and which 1 have termed the 
limitless plune, speaking again electrically, this electrode having a large receptive 
oreii and tiring provided with means for preventing the tendency to discharge, »ai<l 
means residing in presenting a receptive surface or plane without angles or 
points, mid this plane is secured bv providing a flat surface / of considerable 
relative extent and curving it* edge* back ami inwardly a* indicated at ?/, 
whereby, viewed electrically, the -urface is limitle*# ma.much as it has no 
termination within the influence of the discharge point ft 

In operation, the positive energy discharge* invariably from the point b to 
the plane f and there is no discharge from the latter hark to the point, one 
reason therefor Wing that the attraction of the limitless plane i* compiling, 
there being practically no attraction in the opposite direction, due to the shielded ^ 

^°Krom the foregoing the extenaionless point and limitless plane feature, which 
is at the basis of my invention, will be readily understood, and it trill be seen 
that its field i* important au<l large. ... 

For example, in Fig 3 1 have indicated a typical source of intermittent or 
alternating energy in the form of an induction coil h (operated by an alternating 5. 
current) whose terminals i, >. are provided with electrodes «, r, of the kind 
aliea.lv described, and opposite these electrode* which are arranged in pairs am 
complementary electrode* r «. connected to a working circuit k which it u 
desired shall Lave a continuous current. 

Remembering that, a* already explained, the ext. n-mnl.** point and limitless 
plane electrodes compel the discharge to take place in on.- direction, it will 
be seen that the intermittent or alternating discharge from the coil A t* auto¬ 
matically transferred into a continuous current by the lower sets of electrode* 
as arranged in Fig 3. ., 

Referring now to Fig 1. where I have shown a more complete machine con- 
strutted to employ niv invention in an rlnWatr manner, 1 have mounted on 
suitable insulating post* 3 a series of these electrode* *», r, arranged iu opposite 
sets, there being herein shown three pair* iu each set, on opposite sides of the 
machine. 

On the right hand side of the machine the point electrodes are mounted in a 50 
rail 3 and screened by a shield 4 (although they may be screened by any other 
suitable mean*, a* mar be convenient, and, in fact, the machine will operate to 
advantage for some purposes without any screen), and the plane electrodes are 
mounted in a conductor rod o, while on the opposite side of the machine the 
arrangement is reversed, the plane electrodes r being mounted in the rail 3, 53 
anil the point electrodes in the rod 5. 

In a suitable position, herein shown as the end of the right hand rod 5, » 
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mounted a point electrode o', otul opposite thereto mounted in the opposite 
rial 5 i* a plane electrode r, while Mutably connected thereto is any form uf 
apparatus with which it may be desired to ate the machine, herein showa a- * 
condenser li connected by wirr* 7, 8, to the conductor rod* 5. 


On the base or table 0 an- rarrir.1 a plurality of high potential generating 
units, as they may be railed, herein shown a* usual induction coils 10, 12, lit, 
the terminals of whose secondaries are connected respectively to the lower set of 
electrodes immediately above them, a* is clearly shown, and who*.* primaries are 
connected to a battery or other rurtent source 14, an intrmipter mi Wing inter- 
10 posed in the circuit and a series of ronilrowr* I V, Hi. 17, being properly interposed. 

The condensers may be thrown into the cirruit, a* may be desired, by 
■witches s, o' 

While the innihiue will work with other forms of uitcrnipUrr*. jet for the Wst 
efficiency ther.-ef I have found it necessary to employ a special interrupter con- 
15 silting of a cup m* provided with a quantity of mercury «n', above which is a 
bath of kerosene oil at*. 

A fixed conductor m* from the interrupter im leads into the merrury, and 
above the same i« arranged a series of pillagers or contact makers ur\ m*, m‘, 
connect mg respectively with the several high potential units 10, 12, 13, and 
2U operate.! by a shaft m* driven by any suitable means, as by a motor m’. belt m"> 
and pulley s» u . 

On the shaft m* are eccentrics m u relatively adjustable by means of set 
screws m u . 

I have described my mechanism in all it* preferred details of construction, 
25 a* herein embodied, but it will W understood that many ehnngc* and substitu- 
ifons may be icsorted to without depurtiug from the spirit and scope of wy 
iuvention, and that the form and general make up of the apparatus will usually 
W modi tied to conform to the particular situation and purpose for which it 
is intended. . 

30 The operation i* as follows When quantitative effect of discharge is desired, 
the interrupter is set as shown, the eccentrics all Wing placed the same, so that 
the coils arc all broken simultaneously, the roils Wing in multiple, and thereby 
the lower electrodes .. at the right haad. ..aiulUnrsmslv discharge their 
■ MiNTtive roila. ami this combined discharge is received by the opposite 
3.1 elect r.ale* c and orncred by the eoadurtor •*., thereby giving an enormous 
discharge from the po.nt a* to thr receiving electrode the circuit Wing com¬ 
pleted therefrom through the upjser electrode a to the electrode r, and meanwhile 
the condenser ti .* charged. acronling to its capacity. 

If. on the other hand, continuity of discharge is desired, the eccentrics are 
40 adjusted in step with each other, to that the interruptions in the mercury cup 

• re made dinsiiRttUaneously. nr in succession, thereby discharging the coils 10, 
12, 13, sucrc-sivelv, and hence producing a continuous discharge between the 
electrode* «», r 1 , this discharge being at a given voltage, according to tho 
rapacity of the condenser Ift, 1«, 17. or such jmrt thereof as may W used. 

45 By having a plurality of induction devices or high potential generator* arranged 
in step in connection’with the point and plane electrodes, 1 am enabled to 
obtain a continuous discharge, yet employ a slow interruption, the result Wing 
that a maximum output is made certain. 

This result has not heretofore been feasible, as it wnuld W necessary to 
At) operate the interrupter with great rapidity in order to get the high potential 
required, and when the interruptions of a coil are exceedingly rapid the output 
from the secondary, as it well known, is Wlow its rapacity, 

This iuieutioii 'makes possible obtaining a purely direct discharge, i f,, fra* 
from oscillation-. *urh n» has heretofore been obtained only from a static 
,15 machine: accomplishes the handling or control of any quantity, however great, 
al high potential current! is a must powerful generator for X-rav work, and 
ideal in it* control of the quality of X-rays, on account of the discharge Wing 
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wholly in one direction, continuous, and from a condenser; besides various 
other advantages which will occur to those skilled in the art 
. In Fig 4 1 hove illustrated my electrode invention applied to two Leyden 
jar* 18 having their outer coatings electrically connected bv a wire 19 and 
then inner coating* connected by pout* //in which are mounted usual discharge 5 
rod* r, raid post*, however, being provides! on their upper extremities with 
the electrodes a, r: opposite to electrodes r, it, at thr terminal* of n coil A 
(operated by on interrupted currant). 

By this means, it is possible to maintain constant discharge at an approxi¬ 
mately fixed potential similar to the di-charge from a static machine, ns the 10 
intermittent discharge from the induction roil which is the source of supply 
for the Levden jars, is enabled to keep the Leyden jar* at a practically saturated 
point, so that the latter can maintain a constant discharge between their rod* r 

Having now particularly described and ascertained the nature of my said 
invention, and m what manner the tatip ! ] , 

what I claim is: — 

1. The herein described mean* for producing a continuous or unidirectional 
discharge, consisting of electrode* one of which ha* a discharge point and i* 
provided with means for cutting off the receptive arra about mid point, and 
another of which has a large receptive area pfovid.il with m.aas for preventing 20 
the tendency to discharge, as set forth 

2. An electrode terminating in a plane conducting surfare. having its edge* 
curved or rolled rearwardly and inwardly. 

3. An electrode terminating in a comparatively fine point, and a flat shield 
extending approximately at right angle* to said electrode and having a small 25 
aperture in which said point is located. 

4. In an electrical apparatus, a source of intermittent electrical energy having 
at its opposite terminals electrode* one of which has u discharge point provided 
with means for cutting off the receptive area about said discharge point and 
the other of which has a large receptive area provided with means for preventing 30 
the tendency In discharge, said mean* residing in presenting a receptive surface 
without angles or points, and ether electrodes cooperating with said terminal 
electrodes, there Wing a discharge point electrode arrauged to rno|*enite with a 
receptive area electrode and rice reran. 

f>. An electrical apparatus, comprising a plurality of high potential generating 35 
units, and means uniting them in a unidirectional discharge. 

0- An electrical apparatus, comprising a plurality of lugh potential generating 
units, means for giving them a unidirectional discharge, and mechanism for 
discharging them •imultaoenosly or <li«*imultanrou*ly. n* desired. 

7. An electrical apparatus, comprising a plurality of induction coils whose 10 
secondaries have at one end a point electrode, and nt the other end a plane 
electrode, cooperating electrodes therefor, ami a condenser mol interrupter in 
the circuit of the primaries of said coils, said interrupter comprising a mercury 
cup having a series of movable contact maker* movable iu oil noovo said mercury 

8. An electrical apparatus, comprising a plurality of induction coils whose 43 
secondaries have ut one end u point clectroae, and* at the other end a plane 
electrode, cooperating electrode* therefor, a condenser and interrupter in the 
circuit of the primaries of said roils, said interrupter comprising o mercury i-up 
having a series of movahla contact maker* movable in oil nlmvo said mercury, 
and means for varying the movement of said contact makei* with relation to each 60 
other. 

9. An electrical apparatus comprising a plurality of induction coils whose 
secondaries have at one end a jtoint electrode, ami at the other end a plane 
electrode, cooperating electrode* therefor, a condenser and interrupter in the 
circuit of the primaries of said coils, said interrupter comprising a mercury cup 55 
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having a ktIm of movable u.iitai i maker* movable in ail »Uv «ai.l menu tv. 
mim! roiif|on..>, having a j.lumhtv of iniir|wmlrnt |.uil«, .in.I Kwilrlung mn li.m-m 
for (Blowing Mini jmrtu inilepradetitly into (he riietiit of M i.f jirimanm. 

Dated tin' 18th ii»r of Jane 1901. 

6 W.M . UKiHiKKS & S(hN 

65 & 50 Cluinrory Luna London 
Agent* for tlie Applicant 

IMIuJIi Prtat«d far H» Mafr*/-* « toU—7 Maa. hr Malaga a C*., Ui-HOL 
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Che Kinraide Induction Coil 

B ill-: Khumkorff Coil, with its many mile* of fine wire wound in thin 
sections, it hundred or more of which are necessary for a twelve-inch 
spark coil. i» the starting point from which the Kinraide Induction Coil 
vvn* developed. This coil consist* of two separate secondaries with their 
primaries connected in series. Each secondary has a high ami low poten¬ 
tial terminal due to the position and the method of winding live primary. 
The primary is located outside tlic secondary w inding. The secondaries 
wind, so are wound in single flat disc* and lie in the same plane as the primaries; with this 
method of construction the discliarge from the two terminals is vastly different. 

The potential at the central terminal of tin' secondary is extremely high, w hilst 
that of the outer turns near the primary i» very low. By Connecting the outer 
terminals of two such secondaries in scries the potential of the outer turns entirely 
disappears. 

a C.VKHJK This unique feature 1* <>f the utmost Importance, as there is no tendency to 

fkattkk discliarge into the primary-, a most deplorable weakness of the Khumkorff Coil, 
and most expensive, since, if the primary tube i» punctured, the coil i* practically 
ruined. The secondary of the Kinraide Coil i» not subject to any such danger. 

Another weak feature of the Khumkorff Coil is the hca, developed in the 
primary. Outside the wall of the primary tube, and in contact with it, is the 



insulating compound. The least increase of temperature in the primary soften* this 
and before danger is suspected, it has melted, ami no safe operation can thereafter be 
assured. 

AII.skxck There is absolutely no heating in the primary of the Kinraide Coil, so that 

OF iikat the insulation cannot lx- melted, nor is there heat generated where i, can in any way 
affect this delicate part of the apparatus. 

In the above, the Rhumkorff Coil is used for comparison only, and not to 
depreciate it* value, after long years of service as an inseparable par, of a well* 
equipped laboratory. 

SPARK GAP 

ll|oll A most valuable feature is the water cooled spark gap. The hca, ordinarily 

FRKqpKNCv developed in various part* of other coll* is localized here, where it can lx- taken care 
of without trouble or risk. In other coil* there i* a single discharge from every 
interruption of the primary circuit. With this spark gap we luive a high frequency 
apparatus giving many hundred discharge*, or surging*, in the secondary for every 
break or reversal in the primary. 

mscilAltnE This diminishes tlie time of exposure anil increases the steadiness of the illumina¬ 

tion of the screen. The appearance of the discliarge is wholly different front the 
Khttinkorff spark, and must be seen to be appreciated. 

IMPROVED INTERRUPTER 

A vexatious feature of the old apparatus was the constant attention required Wy¬ 
the vibrator. The sticking of the platinum points anti the cost of their renewal is 
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entirely eliminated by the new rotary break, which will easily handle sufficient 
current without noticeable sparking. 

durability This interrupter is a most solid and durable thing, and with the spark gap 

embodies an entirely new principle. It is as durable as any part of the coil, and when 
started runs at constant speed until the motor is slopped. The alternating coil requires 
no interrupter. The spark gap, however, is essential. 

PORTABILITY 

t.inirr The use of so little wire in the coil makes the apparatus compact, strong and 

weight readily portable. The whole outfit may be taken in the physician's buggy. In 
hospitals it may be placed upon a small table and moved from ward to ward. The 
weight of the coil complete is from sixty-five pounds to seventy-five pounds. 


SMALL AMOUNT OF CURRENT USED 


This apparatus consumes three to four amperes. It can be attached to any lamp 
socket, and is also constructed for use with storage batteries. 


SHORT EXPOSURES 


For X-ray fluoroscopic work great, steadiness of illumination Is necessary; also 
energy enough to brilliantly illuminate the screen. For radiographs it is essential that 
the time of exposure be not very long; in fact a great amount of detail in the finished 
negative is often sacrificed on account of difficulties attending a prolonged exposure. 
All these valuable effects are obtainable in this new apparatus, which has been put to 


most severe tests in both private and hospital work for the (last two years, and is 
highly recommended by the users. 

I'bc following table of exposure* will I* found to meet the requirements in the 
average case, with a normal distance ami a plate of the ordinary speed. 


Chest 
Shoulder . 
Klhc.Hr 
Wrist 
Hand 


FOR ADULTS 


3 minute* IVIrU ... a minutes 

3 minutes Hip 5 minute* 

15 second* Knee «0 seconds 

3 second. Ankle . is seconds 

3 seconds I* oot ... 5 seconds 


SUMMARY OF ADVANTAGES 

A summary of the advantage* of the Kinrnide Coil arc portability, safety of 
operation, simplicity of construction, durabilitv, small amount of current used in 
operating, steadiness of illumination of fluorescent screen, a greater amount of X-ray 
light than from any other apparatus using anything like the same amount of current, 
always ready (or work in all weathers, no sparking into the primary, no melting of 
Ihc solid insulation of the secondary, easily and cheaply re pa i ml. no platinum ,Hunts, 
no breaking down of the condenser, and a much shorter time of exposure titan bus been 
before obtained. 


TUBES 

Our tube at first sight is not different from the ordinary X-ray tube. It it, 
however, carefully constructed upon accurate measurements made from’, and according 


to the requirements of this coil. The curvature and size of the cathode, its distance 
from the anode, and the proper vacuum have all lieen experimentally determined and 
incorporated into its structure. The alternating current tube i‘ a new departure, and 
is the outcome of years of experiment, ami is unequalled for definition. 

VACUUM 1,00 much stress cannot be laid upon tins necessity of having a suitable tulic, as 

adjuster therein lies the secret of the best work. All of our tubes for coil use arc fitted with 
our sjtecial vacuum adjuster, by which the vacuum can he held at any |Hiint with ease. 
It has been a difficult problem to successfully design a tulic to resist the energy- 
developed by the Kinrnide Coll, many methods having lieen tried with vary ing success. 
heating Cold water is not a desirable element to introduce into a tulic while in operation: 

controlled nc j t j, cr U the use of masses of Iwsc metal to take up the heat advisable, on account of 
the gases given off, which change the vacuum. We believe the proper method i* to 
use extremely thick platinum, the avoidance of which lias Itcrctoforc lieen the object of 
mam manufacturers. We have found iluit this is the surest, and licst method to 
ucccomplish the end sought. 

economy Our tubes are run successfully by the most powerful generators with no trouble 

from varying vacuum, and experience lias proved tlteir use is economical. They arc 
readily repaired, att advantage not possessed by the complicated varieties, and by no 
menus an unimportant consideration. All our tubes arc hntul mndc front the ln-st 
Centum glass, and arc carefully annealed and exhausted to just that nice point which 
gives the liest results. 

TERMINALS Our terminals are worthy of commendation. We arc proud of the mechanical 

design of our tubes, and extended use shows that they have ample strength exactly 
where needed. In short, our aim has been to avoid complication of all kinds, and the 
accompanying cuts show- how well we have succeeded. 



TYPE II FOR ALTERNATING CURRENT USE 


to 
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TUBE STANDS 


simple Our experience has shown us that the present tube-holders on the market leave 

much to be desired for practical every-day work. After much experimenting we have 
produced a floor stand that is not complicated, has all needful adjustments, is sufficiently 
rigid, ami looks well. 

AUJUXTAtlLX An adjustable spark gap for tube regulations is a valuable feature, and this 
addition takes up no extra space. The only metal used is the cast iron base. The lubes 
and wires arc well insulated with the lurst Irani rubber, thus increasing the efficiency of 
the whole apparatus. 


PRICE I-1 ST 

COILS 

This apparatus is constructed from the finest materials and finished in the l>c-t 
possible manner. No second grade is made. 

The Klnralde Induction Coil ,-xm «— **. % 

t Direct and afternatlnt: currents of all voltages from !» to JOO 

TUBES 

K Tube for Direct Current Coil 12.00 

II Tube for Alternating Current Coll only 18.00 

An allowance of $1.00 will |>c made for the return of tin* complete terminals of 
cither of the altove tulies towards the price of new apparatus. 

It 



FIFTEEN SECONDS EXPOSURE 


FLUOROSCOPES 

Platinum Barium Cyanide PI Horoscope, 4x8 
Platinum Barium Cyanide Fluoroscope, SxS 
Platinum Barium Cyanide Fluorowrope, 8x7 
Platinum Barium Cyanide Pluoeoscope, 8 x rt 
Platinum Barium Cyanide F'luoroscopc, 8x8 
Plat in mi i Barium Cyanide Fluoroscopc. 8 x 10 

qjMUTY The Platinum Barium Cyanide, from which these screens are manufacturctl, is 

crvstalixed and rc-crystalbtcd before the cardboard is coated: afterwards a protecting 
varnish is applied, which makes them, in our opinion, the liest screens in the country 
today. These screens arc brilliant and lasting, and of very fine grain. 

Tungstate of calcium screens will lie furnished If desired. These arc much 
cheaper, hut we do not recommend them for ordinary work. Price list on application. 


jo 

, J 


\-RAY PLATES 

2x7, perdoxen ......... 81. W 

8< a is 1 ,, per drum 

8 x 10. per down.* <0 

10 x IS, per down ........ S.34I 

11x14, per down.7.00 

Complete developing and printing outfit, with full luatructions for use . 8.00 

A supply of the above sixes always in stock. These plates are specially wrapped 
in light proof paper, no plate holder lieing required for use with the X-ray. 

18 





POSITIVE DISCHARGE FROM KINRAIPE COB. (Reduced 


(C) Jeff Behary 2019 


4 







FLOOR TUBE STAND 

Floor Tube-Stand. with Adjustable Spark Gap .... 

A finely polbhed quartered oak table large enough tor cither ot the foregoing 
outfit*, and equipped with Inll-heoring castor* 

SAMPLE OUTFITS 

OUTFIT NUMBER TWENTY-ONE. 

Fou Dirkct C> ubkvt— 

One (1) Direct Current Kiuraidc Coil ..... 

Two (*) Tube*. Type K. 

One (l) 5*7 Platinum Huriuni Cyanide Fluurtneope 

thu- (I) Floor Tube-Stand, with udjtntahlr Spark Gap tor controlling vacuum 

Total .. 

OUTFIT NUMBER TWENTY-TWO 
For Ai.tkknatinu Ct aaa.vr— 

One (1) Alternating Current Kinraidc Coil 

Two (J) Tube., Type II. 

One (1) Sx* Platinum llarlum Cyanide Fluuroncopc 

One (I) Floor Tube-Stand, with adjustable Spark Gap tor controlling vacuum 
Total. 



$ 900.00 

.10.00 

1160 

lO.rai 

**M.5n 


$ St 10.01 
80.00 
11.80 
10.00 
jlitt.60 


In ordering coils give voltage of circuit, whether direct or alternating: if alternat¬ 
ing, the nu tuber of alternations. 

Full directions for operating accompany each coil. 

15 


We want our customers to feel perfectly free at all times to call upon us for expert 
advice on all thing* pertaining to the operation of X-ray outfits. 

The factory where our good* arc manufactured is well equipped with the finest 
tool* and latest facilities for our business. 

If Interested in static machines and electro-thcrnpcutical apparatu* in general send 
for Bulletin Xumlicr Twenty-Four. Static tubes, Bulletin Number Twenty-Five. 

TERMS 

Prices in this catalogue arc net. 

Ucinit by money order, express or by New York draft. Add twenty-five cents 
to face of all checks except on New York or Boston, to cover collection charges. 

Customer* unknown to ns must give satisfactory references, or send c!p,h w ith 
order, for which we will allow five per cent. We will »hip C. O. D., provided a 
remitt.nice of twenty per ccui. accompanies order. Charges for return of money to be 
home by purchaser. 

(>ood* will be delivered f. o. b., freight or express, Boston, Mass. No charges 
for packing. Each piece of apparatu* is carefully packet! and no allowance will be 
made for loss or breakage In transit. 
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Co t ie null Cuhrs 


Bulletin Number 
T h i r t v -1 h r e e 


S w e 11 & Lewis Company 

Eighteen Boylston Street, Boston, Massachusetts 


J 



TERMS 

C. Prices in this bulletin are net. 

CL Remit by cxpresN or post-office money order or by New York 
draft. Add twenty-five cents to face of all checks, except on New 
York or Dos ton, to cover collection charges. 


REFERENCES 


<L Customers unknown to us must give satisfactory references, or 
send draft with order, for which we will allow five per cent dis¬ 
count. We will ship C. O. I)., provided a remittance of twenty 
per cent accompanies order. Charges for return of money to be 
borne by purchaser. 

fl Goods will l>c delivered f. o. b. freight or express, Boston, 
Mass. No charge for packing. Each piece of apparatus is care 
fully packed and no allowance will be made for loss or breakage 
in transit. 

d Western Union Telegraph code used. Telegraph and cable 
address, “ Swettxray.” 

d When in Boston, we shall be glad to have you make your head- 
quarter* at our office 


BELLE TtNS 


d We should be glad to send the following bulletins to all inter¬ 
ested. Preceding bulletins are out of date. 

Number Twenty-eight Kinraide Coil and Accessories. 
Number Twenty-nine “Why?” A List of Testimonials. 
Number Thirty Directions for Operating Coil. 

Number Thirty-one List of Sample Coil Outfits. 

Number Thirty-two Electrical Novelties 

Number Thirty-three This one. 

Number Thirty-four Finsen and Violet Ray Apparatus. 


d This latter bulletin will be up-to-date and will include several 
new’ and improved pieces of apparatus. Be sure and get it before 
purchasing. 

d Your special attention is called to the announcement on page 
111 of this bulletin, and to note the greatly reduced price of the 
Kinraide Coil. 

d Note rebate for return of tube terminals, on page 0. 
d Prices in this bulletin supersede all others. 


CojivriglitrJ, IMIS, h* Sw«tt A UvuCOHNiVT 


X-Ray Tubes 

The question ot’ X-ray tubes is a most important 
one, especially as many ot the users are at so great a 
distance from the manufacturer. It is with pleasure 
v.-e have to announce that we have been in the business 
of tube manufacture since early in 18 iK>, and have sold 
many thousand satisfactory tubes. 

We are better fitted now, than ever before, to sup¬ 
ply tubes of all kinds, as the factory is equipped with 
new and improved machinery and a corps of skilled 
men. The tubes are made with great care and selected 
to fit each case. 

The external terminals of all the tubes are very 
strong and heavy, and the user may rest assured that 
there will be no trouble from breakage at this point. 
The glass used is of the finest kind, and offers little or 
no obstruction to the passage of the X-ray. 

In the following pages, we shall illustrate our 
standard tubes for various pieces of apparatus. Special 
tubes for experimental work to order. 

The bulbs are all hand-blown, and are as thin as 
it is possible to get them, and yet be sure that they will 
withstand the atmospheric pressure and the shocks of 
shipment. 

The bulbs are well proportioned, and are uniform 
in size. No very large bulbs are made, as our expe¬ 
rience has shown that nothing is gained, and strength 
is sacrificed. A little calculation will show that the 
total pressure on a bulb of eight inches or more in size 
is enormous, and unless the walls of the tube arc very 
thick, the danger of collapse is great. Thick walls 
mean obstruction to the rays. 

Great care is taken in pumping all of the tubes 
manufactured by us, and as a result they have a nearly 
stable vacuum. This fact is a great help to the user. 

CJ] 
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Adjustable Vacuum Tubes 

Adjustments may he divided into two classes; 
those which are dependent on a chemical as a means 
of lowering the vacuum, and those which arc depen¬ 
dent on the porosity of a platinum tube. The tubes 
listed in this bulletin may be furnished either wav, but 
with the static tubes the latter method is advised. 

With the chemical adjustment, a glass tube is 
attached to the main or X-ray tube and partly tilled 
with a chemical which gives off a gas when heated, 
and re-absorbs it on cooling. 

Two methods may be used to operate this adjust¬ 
ment. The first is heating the adjusting bulb with the 
flame of a lamp or a match. The only objection to 
this is that too much gas may be driven off. The 
second, and better way, is to allow a spark from the 
coil or static to pass through the chemical. By this 
means, very close regulation may be had. 

With the other regulator, a very thin platinum tube 
is scaled on to the main tube in the same position as 
the chemical regulator. When not in use, this regu¬ 
lating tube is protected against mechanical injury by a 
glass cap. 

If the vacuum be too high, the platinum tube may 
be heated with a flame until it gets nearly or quite red 
hot. A little gas passes through the walls of the plati¬ 
num tube into the X-ray tube and ceases instant!v upon 
the removal of the flame. If the tube is excited while 
this is being done, the vacuum may be lowered to just 
the desired point. No gas is re-absorbed, so that there 
will be little or no rise in vacuum if the tube is allowed 
to stand. The opposite is true with the chemical 
regulator. 

It is strongly advised that tubes be purchased with 
regulators of some kind as the life of the tube is much 
longer, better satisfaction is secured in operation and 
a large portion of the repair charges may be saved. 
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Type D, for Largest Static Machines 

This tube is an improvement over the old T)pe J, 
which has been on the market for some years. The 
bulb is about five and one-half inches in diameter and 
the tube eighteen inches long. The great length is an 
advantage, as it prevents the current from passing over 
the outside of the glass, and prevents puncture. 

The anode is of large size and supported in such a 
way that its surface is smooth, thus insuring sharp defi¬ 
nition and accurate focus. The cathode is of good 
size, very thick, of proper curvature, and placed in 
proper relation to the walls of the tube. 

Both anode and cathode terminals are supported 
near their entrance into the bulb, so that it is impos¬ 
sible to get them out of place without breaking the 
tube. This is an especially good tube for long distance 
shipments. 

These tubes are specially recommended with the 
platinum regulator. When the regulator is used, they 
are sent out with a high vacuum, and may be lowered 
to just the right point to fit the machine and work in 
hand at that time. 


Type D with adjustment 
Type D without adjustment 


Sll.Oti. Code word. Demeterent 

icon. Code word, Demeter 
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Type D, for Largest Static Machines 

This tube is an improvement over the old T) pe J, 
which has been on the market for some years. The 
bulb is about five and one-half inches in diameter and 
the tube eighteen inches long. The great length is an 
advantage, as it prevents the current from passing over 
the outside of the glass, and prevents puncture. 

The anode is of large size and supported in such a 
way that its surface is smooth, thus insuring sharp defi¬ 
nition and accurate focus. The cathode is of good 
size, very thick, of proper curvature, and placed in 
proper relation to the walls of the tube. 

Both anode and cathode terminals are supported 
near their entrance into the bulb, so that it is impos¬ 
sible to get them out of place without breaking the 
tube. This is an especially good tube for long distance 
shipments. 

These tubes are specially recommended with the 
platinum regulator. When the regulator is used, they 
are sent out with a high vacuum, and may be lowered 
to just the right point to fit the machine and work in 
hand at that time. 


Type D with adjustment 511.00 Code word, Demeterent 

Type D without adjustment . 0.00. Code word, Dcmetcr 

hT 


L 


f 

5 ir etp l e w is c o m p a x y 

The detail and definition obtainable are unsur¬ 
passed and the tube is bound to be a general favorite 
with all static machine users. 

Type } will be no longer manufactured and the I) 
tithe will be sent in all cases when the older form is 
ordered. 



Type M, for Large Static Machines 

This tube is probably as well known as any now on 
the market, and has been seen or used by the majority 
of X-ray operators. 

The bulb is about five and one-half inches in diam¬ 
eter, and the tube, including handle, fifteen inches long. 
What was said regarding the terminals of Type D 
fully applies to this tube, except that they sire not sup¬ 
ported at their entrance to the bulb. 

The tube is essentially for static use, and is with¬ 
out doubt the best on the market, for a low cost. The 
definition and detail obtained are excellent. 


Pi ice without adjustment S* <w. Code word. Demesnial 

Price with adjustment . lO.QO. Code word. Demetendum 
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Tvpe W, for Medium Size Static 
Machines and Small Coils 

This tube is really a small size D and is intended 
for static machines, of about six revolving plates, and 
small coils. Size, four inches in diameter, fourteen 
inches long. 


Price with adjustment. 58.75. Code word. Demouvoir 

Price without adjustment .... 6.75. Code word. Drmoulcr 


Type S, for Small Static Machines and Coils 

This tube is still smaller, being three and one- 
fourth inches in diameter and twelve inches long. 
Very many of these have been sold and are giving good 
satisfaction. 


Price with adjustment.57.00. Code word, Dempsters 

Price without adjustment.5.00. Code word. Dcmovco 


The terminals of this tube are made with as great 
care as in the larger and more expensive tubes. This 
size is recommended for all small apparatus. 

[ 7 ] 
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Type K, for Large Direct Current Coils 

This tube is of the same size and shape as the Type 
D, but is designed for much heavier work. The anode 
is made of very heavy platinum, supported on a steel 
rod. It may be heated to a bright red, and held at this 
point for a long time without danger of injury to the 
tube or anode. The definition and penetration are 
exceptionally good. 

The tube is fitted with a chemical adjustment, 
which may be operated either by heat or spark. The 
vacuum may be held at any desired point for long 
periods. If too much gas is driven off. it will be re¬ 
absorbed, if the tube is allowed to rest for a short time. 


Price.512.00. Code word, Delustro 



The platinum tube regulator may also be used 
with this and the following tube, and will be furnished 
for the same price. In ordering, please specify which 
kind of regulator is desired. The chemical regulator 
will be furnished in all cases unless otherwise ordered. 

M 
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I vpe H, for Alternating Current 
Coils only 

This tube is the same as Type K, except that a sec¬ 
ond cathode is placed back of the anode, and may he 
um il in connection with the anode, or separately, as 
desired. If the second cathode is used as recom¬ 
mended, the life of this tube is much extended, and a 
large portion of the blackening is prevented. This 
tube will stand as hard usage as the previous one. The 
definition and penetration are fine. 


Code word. Delusiv ely 

A credit of ten per cent will be allowed from the 
Purchase price of all tubes listed in this bulletin for the 
return ol the complete terminals of a broken tube of 
the same kind. 

Ibis rebate will be allowed only toward the price 
of new tubes purchased at time of return of old ter¬ 
minals, and will in no case be paid in cash. 

M 


|| 
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X-Rav Tubes for Cavities 



To meet the demand for a tube that may be used 
in the throat or vagina, we have designed a simple, 
strong, and convenient one. T. he bulb and all but the 
end of the tube are made in such a way that they are 
opaque to the X-ray. The end of the tube, however, 
is transparent to the ray, and may be brought nearly, or 
quite, into direct contact with the diseased area. This 
reduces the time necessary for exposure, and increases 
the efficiency of the treatment. The terminals are so 
situated that the wires may be kept well away from 
the patient. 1 he tube is substantially built, and the 
platinum tube regulator is supplied in all cases. This 
tube is recommended for work where small areas are 
to be treated, or for internal work. 


514.(Ml Code word. Dcmurcncss 
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Many users of tubes claim that the insertion of a 
ring of metal between the cathode and anode, and 
attached to the latter, will give the tube greater pene¬ 
tration at a low degree of vacuum. 


This attachment may be added to any of the regular forms of 

tubes for an additional price of .... 



The above tube is filled with special gases before 
exhaustion and when excited by either a coil or static, 
in the same manner as an X-ray tube, gives off a 
great quantity of Ultra Violet rays. 

A platinum barium cyanide screen will fluoresce 
brilliantly in any part of a large room with one of 
these tubes running. 

A regulating device is furnished with this tube, as 
shown in cut, so that the vacuum may be held at any 
point. When running, the color effect in the tube is 
brilliant and striking. Useful in treating skin diseases. 

Price . 57-«-H> Voile word Peptone. 

["] 



By introducing one of these tubes in series with an 
X-ray tube excited by a coil, many or all of the reverse 
waves may be chocked back or totally retarded. Tubes 
similar to this are much used by foreign operators. 

The resistance of these tubes depends on the 
method of connection. With the current flowing in 
one direction it may be as high as three inches; in the 
other direction only a quarter of an inch. A vacuum 
regulator is furnished on each tube. 

Price.$7.00 Code word. Depontnbas 


Lens Tube r a u„u,i 



As shown in the illustration, the electrode is not 
dissimilar to No. 2, page l.>, except that its end is flat 
and of crystal, which will allow the Ultra Violet rays 
to pass through the end of the tube only. Wherever 
the tube touches the patient, the high frequency effects 
are obtained and a plentiful stream of Ultra Violet rays 
is thrown through the lens. In ordering, state diameter 
wanted. It is manufactured in sizes up to one and a 
half inches in diameter. The electrode may be operated 
on either coil or static machine. 


Price.$10.00 Code word. Deacmpcco 

1**1 
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Water Cooled Tube 



In this tube we have incorporated all the good 
points of our other tubes, including massive anode, 
supported cathode and the platinum tube adjustment. 

A large amount of water is brought into direct 
contact with the anode, thus keeping it cool even 
under very hard usage. The water reservoir holds a 
comparatively large amount, affording a good oppor¬ 
tunity for circulation. The tube may be run long 
and hard without lowering the vacuum. 

|,||V '-.*:••'»■*»> in.lv 

A credit will be allowed for return of terminals 
in case of breakage. 

Vacuum Electrodes 

To meet the demand for a high-grade, substantial 
vacuum electrode, we have designed and manufactured 
those shown in the following cuts. These electrodes 
are made from a special glass, which prevents puncture. 
They are carefully pumped to the right degree of 
vacuum to produce the best color effects. 

C 'J] 
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Special attention is called to the improved method 
of regulating the current in the electrode itsell. It will 
be noticed that there is a copper clip on each electrode, 
for attaching the wire. This clip is movable. By slip, 
ping it down on the handle a half inch or more, thej 
current in the electrode is weakened, and by slipping 
it up on the vacuum part, the current is strengthen© 

By this method of regulation, the strength of the < 
rent is under the absolute control of the operator. 

It will also be noticed that the handle forms a part 1 
of each electrode, thus making it rigid and reducing I 
the liability of breakage. Electrodes of this kind arc* 
more substantial and last better than any other kind 
The handle contains no vacuum. 

Electrodes Nos. 17 and 18 are especially fine ini 
color effects. In ordering, please specify colors desired.® 
They can be furnished in green, blue, red. or purplc.H 


No. 14 For general application 
No. 2 For vaginal application 
No. :i For rectal application 
No. 11 For vaginal application, with 
cupped end 

No. .*• For urethral application, with 
curved end . . . - 

No. 7 For urethra! application, straight. 
No. 1A For eve application 
No. 1*1 Double Eye Electrode 
No. 1U Hammer Electrode 
No. IS (icisslcr Electrode, for general 
tonic treatment 

No. 17 I Not so highly colored as No. 1S > 
No. I For use around the spine. 

Shaped like a tuning fork 
One pair Metal Handles and Cords 
Set of ten Electrodes, Metal Handles and 
Cords, .... 


2.t*>. 

*2.(10. 

2 . 110 . 

2.00. 

2 . 00 . 

2 . 00 . 

2 . 00 . 


C«>dc word, Kr.rmcrin 1 
Cotie word, Kr.i mpeln 1 
Code word, Krampe “ 

Code word, Kr.t nkcodj® 


Code word, Kra nker 
Code word, Kra nkln 
Code word, Kranki 
Code word, Kra-trc 
Code word, Kr.rtzig 


Code word, Kourilien I 
Code word, Kotirgan I 


Code word. Kranseln \ 


20.0U. Code word. Kr.vnxcn 


Electrode No. ID is most useful, as its shape per 
mits of its being used for a great variety of work. 
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To meet the demand for vacuum electrodes to fit 
into a common handle, we have produced the follow¬ 
ing set of six of the ones most used. The general 
design is the same as of those illustrated, except that 
the electrodes are made lighter, and as short as possible, 
and yet retain the good features. 


l/ 1 

( 

' n 8 

u y 

& 

1 

] 
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The electrodes are as follows: 


No. 3A 
No. 5A 
No. 7A 
No. 11A 
No. 11A 
No. 20A 

Handle 

Rectal (without bulb) 

Urethral, curved 

Urethral, straight 

Vaginal, with cupped end 
General external work 
Eustachian 

51.25. Code word, Koulbac 

liu. Code word, Kouler 

1.25. Code word, Koulougli 

1,2/5. Code word, Koumiss 
1.25.. Code word, Koupara 
1.25. Code word, Koupholite 
1.25. Code word, Kourakin 

A firm insulating handle, 
qoupling, will complete the set. 

fitted with a universal 

Price for Set and Handle 

55.00. Code word, Koukarien 


Special electrodes for any purpose, and of any 
shape, to order; price on application. 


S W EFT & LEWIS CO M P A N Y 

Tube Stands 

In connection with the adjustable vacuum tubes 
using the chemical adjuster, and with those used with 
the Kinraide Coil, we would advise the floor tube 
stand shown in cut, as it has in combination with it a 
regulator so arranged that the vacuum in the tube may 
be held at any point desired. 



['7] 
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Multiple Spark Interrupter 


This device is specially valuable in running X-ray 
tubes from static machines. By its use a very low or 
very high vacuum tube may be made to light up in a 
fine manner, and is under instant and complete control 
of the operator. 

Price each, complete, with full working 

directions . So.ttO. Code word, Clisobra 

Books 

Electro-Static Modes of Application, Thera¬ 
peutics, Radiography and Radiotherapy, 
by William Benham Snow, M.D. Price, $3.00 
High-Frequency Currents in the Treatment 
of Some Diseases, by Chisholm Wil¬ 
liams, F.R.C.S. Edinburgh. Price, 2.75 

Electro-Therapeutical Practice, by Chas. S. 

Neiswanger, Ph.G., M.D. Price, . . 1.50 

Medical and Surgical Uses of Electricity, 
including the X-Ray, Finsen Light, Vibra¬ 
tory, Therapeutics and High-Frequency 
Currents, bv A. D. Rockwell, A.M., 

M.D. Price.5.00 

Advanced Therapeutics. A Journal devoted 
to Electro-Therapeutics, Radiography, 
Thermo-Therapeutics, I lydro-Therapeu- 
tics, Climatology and Therapeutic Exer¬ 
cise. Price, per year, .... 2.00 

Archives of the Roentgen Ray (London.) 

Price, per year, . . ’ . . . 4.00 

Any of the above will be sent to any address, 
postage paid, on receipt of order. Cash 
must accompany the order. 

[iS] 
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Announcement 

Your attention is respectfully called to the change 
in price of the Kinraide Coil and Coil Tubes. Owing 
to the very great demand for this apparatus, the inventor, 
Mr. Kinraide, has received more in royalties for his 
patents than was expected, and he has very kindly con¬ 
sented to give the medical profession the benefit of 
this. On our part, we, too, are making a reduction. 
We arc able to do this largely for the reason that a 
number of very expensive moulds and special pieces 
of machinery which were necessary in order to manu¬ 
facture the apparatus, have paid for themselves, making 
the cost of production much less. The apparatus is 
manufactured on the duplicate plan, all parts being 
interchangeable where possible, and made in large 
quantities. We hope that our efforts will be appre¬ 
ciated, and that you will continue to favor us with your 
orders. We wish to assure you that the quality will be 
fully maintained in the future, as in the past, and that 
the Coil will not be cheapened in any way. 

Guarantee 

With each Coil furnished, a guarantee will be 
given against any defect in workmanship or material, 
or against burn out in any way, for one year from date 
of shipment. 

Construction 

For full particulars regarding the construction of 
the Coil, we would refer you to pages 3 to 9, Bulletin No. 
*28. This Coil is one of the simplest pieces of X-ray 

C'P] 
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bulletin thirty-five 




@l)e Sadisott Coil 


?0 meet the demand for a High Frequency Coil 
from which the breeze current, similar to that 
from a Static, can be obtained, this Coil has 
been devised. It is the result of several years’ 
experimental work on the part of the inven¬ 
tors, Messrs. Kinraide and Jackson, and is a 
development of the well-known Kinraide 
Coil, and much superior to it. 

<L The Jackson Coil has no moving parts and the primary current 
is not interrupted. The fact of not having to deal with a compli¬ 
cated, dirty interrupter that always needs tinkering and petting 
will be appreciated by the busy physician. No interrupter has 
yet been made that will successfully handle currents of voltages 
commonly used in lighting service, without annoyance. Some 
possess one bad feature and some another, but those who have 
used several interrupters will agree that there are serious draw¬ 
backs to every one, and the expense of maintenance is not to be 
disregarded. It is a disagreeable task to clean an interrupter 
using mercury or acid, and even the replacing of platinum points 
is a serious expense. In this Coil there is nothing to wear out or 
over-heat, and when adjusted to give a certain current it will run 
for hours without any variation or attention whatever. As shown 
in the illustration, the apparatus is enclosed in a very handsome 
quartered oak cabinet resting on the floor, finished on all four 
sides, which makes it an ornament to any office. The top of the 
cabinet is perfectly plain. The switches and regulating devices 
are placed where they will be readily accessible, and everything is 
so constructed that no metal parts whatever project from the 
cabinet, making it impossible to receive an accidental shock. 
There is no delicate mechanism exposed. The Coil can easily be 
kept in the very best shape with a minimum amount of labor. All 
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the working parts of the coil proper are in the upper part of the 
cabinet, the top of which can readily be removed, 
d. The Coil is designed to run on an alternating circuit, and when 
a direct current only is available, a rotary converter is placed in 
the base of the cabinet and controlled from the outside. The con¬ 
verter is of the best design, of ample proportions, and capable of 
running for hours without attention, so that the apparatus is 
equally efficient on either circuit. When the Coil is run on 
the alternating service, the lower part of the cabinet is not needed, 
and may be used for the storage of tubes and other paraphernalia. 
If the direct current should be given in the daytime and alternating 
at night, or vice versa, a small switch would enable the Coil to be 

run at all times. . . 

d A new feature of this Coil is the spark gap, which is the funda¬ 
mental part of every high frequency or oscillating system. This 
has been developed on an entirely new plan and does not need any 
attention whatever. It is entirely out of sight and does not annoy 
the operator by light or noise, as in some forms of apparatus. 
It is placed in a smafl drawer or slide, so that it is instantly accessi¬ 
ble, and cannot be replaced in any but the right way. It is the result 
of patient research and countless experiments, that were discon¬ 
tinued only after it was deemed certain that no further improve¬ 
ment could possibly be made. It is easily adjustable and the 
sparks flow across with absolute steadiness in any position. An 
entirely new method of cooling the electrodes is used, which is 
perfect in its action and requires no water or other outside aid. 
The sparking takes place between two prisms of ample length, 
which will last during months of continuous hard work. Each 
• The prism has four edges which may be used, and it is but the work of 
a moment to change them or put in new ones, which cost but little. 

X-Ray C The transformer used is of ample size to deliver a large current 
fig at a very high voltage, and is capable of standing the entire current 
direct from the street. A rheostat is used for purposes of regulation 
only . The condenser is simple, reliable, and will give no trouble. 
C In view of the fact that currents of extreme high frequency and 
voltage cannot be transmitted through even a heavily insulated 
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conductor for a few feet without great loss, it has been deemed 
advisable to bring the final transformer, in the form of a pair of 
secondaries, close to the patient, instead of attempting to bring the 
patient up to the cabinet. These secondaries are mounted upon 
an attractive floor stand so that they may be readily adjusted at 
any convenient height, and are connected by means of a flexible 
cable to the cabinet. In the illustration of the Coil, this stand is 
shown directly behind the cabinet. The base is large and heavy 
enough to preclude the possibility of being over-balanced. By 
this arrangement, a very high frequency current of great volume 
may be delivered to the person of the patient with small loss. 
The current required to excite these secondaries is of such a 
character as to flow readily through a cable of moderate length, 
which can be handled with perfect safety, even when delivering 
the full output. A unique tube holder, capable of every adjust¬ 
ment, may be attached to*the secondary stand at will, making an 
unexcelled device for X-Ray work. The tube holder may, when 
not in use, be turned down out of the way, as shown in the cut. 
C The secondaries proper are of the same 
design as those in the Kinraide Coil, a thin disc 
of fine wire embedded in an insulating com¬ 
pound and placed inside of a protecting case. 

This arrangement, with a ground wire, gives 
perfect protection from a breakdown or an ac¬ 
cident. The full discharge can be grounded 
with no strain on the insulation, and the 
ground between the two secondaries does not 
diminish or interfere with the application of 
both secondaries to the patient. The multiple primaries in each 
of the secondaries are a new feature. These primaries are so 
arranged that, by means of a very simple switching device, three 
different combinations of primary are obtained as applied to each 
secondary coil, so that either secondary may be used independ¬ 
ently or both together with any combination; thus giving a variety 
of effects with one instrument — never before approached • 
combined with the utmost simplicity. The current of the hig hest 
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frequency is obtained from the primary of the fewest turns, com¬ 
bined with the shortest length of the spark gap. All of these 
combinations can be varied at will by means of a rheostat of fifty 
steps and the latest pattern, so that infinite delicacy of adjust¬ 
ment may be obtained. The current consumption of the Coil is 
small. Unlike most pieces of apparatus which take but a small 
amount of current to excite, the quantity of high frequency cur¬ 
rent generated is large, and the apparatus is of a high degree of 
efficiency. 

This Coil may be so manipulated as to produce a surprising 
variety in the discharge. A soft blue breeze can be obtained of 
long, feathery, fern-like, positive discharge, which will be given 
off in every direction. These are soft and attractive in appearance. 
Fierce spark rays may be generated, interspersed with pink, 
snaky flames. Attunes, the discharge from the secondary may 
be entirely positive and can be readily recognized. At other 
times, a purely negative discharge is given from the ball, each 
point of discharge being surmounted by a positive dis¬ 
charge drawn in from the surrounding air. The effects of positive 
or negative discharge produce quite a different sensation. These 
changes are due to the various frequencies readily obtained by the 
unique spark gap and possible with no other type of apparatus 
known. 

Users of high frequency apparatus have demonstrated that 
some diseases yield more readily to currents of low frequency, some 
to currents of moderate, and still others to extremely high fre¬ 
quency. Owing to the great flexibility of this apparatus, it will 
be found to meet the requirements of all. The application of the 
current by means of vacuum electrodes is extremely easy, and the 
same effect can always be repeated by the same adjustments. 
New designs in metallic electrodes have been devised, which will 
deiwESS giv* a splendid high frequency spray or spark at the end of a flex- 
rooderfai!" »ble cable. The brush discharge from the crown electrode is long 
and of the utmost fineness and smoothness, and of such a character 
that great latitude can be allowed in the treatment without acci¬ 
dentally sparking the patient. This point alone is of great value. 
P*(e *U 






<t The whole effort of the designers of this Coil has been to pro¬ 
duce an easily manipulated apparatus, giving a wide range of 
effects, any one of which can be repeated at any time by the same 
adjustments, which are easily comprehended and remembered. 
Although the appearance of the cabinet is simple and convenient, 
yet the amount and variety of hard work that can be obtained 
from it at any time will put far in the background the most power¬ 
ful Static machine, the large Rhumkorff Coil with its cumbersome 
high frequency attachment, and any Ultra Violet apparatus on the 
market, to say nothing of the cautery. 

C. We do not believe it is possible by any other means of con¬ 
struction to produce a Coil capable of giving such enormous volt¬ 
ages and frequencies without quickly destroying itself. The Coil 
has been given the most exhaustive and thorough tests, and has 
met every requirement imposed upon it by the most exacting. 


rt?crwo = jfarqfrtc 

d A unique feature, which we believe is found in this Coil only, 
is a Thermo-Faradic attachment; which, briefly stated, is a derived 
circuit from a closed coil of a certain proportion. The current is 
applied to the patient by means of either the well-known sponge 
electrodes or metallic handles, and can be widely varied by means 
of the spark gap and rheostat from a current markedly faradic in 
its characteristics and possessing great smoothness, to a current 
having no faradic effects and producing within the body a sensa¬ 
tion of great heat; and that this is real heat locally generated is 
demonstrated by actual heating of the sponges, and by the sensa- ^ lrmo 
tions of the patient. If the metal electrodes from this circuit are 
brought in close proximity to each other, a small but brilliant arc S " * 
is produced of such intense heat that actual welding of copper (on £“*•» 
a small scale) may be made possible. If two strips of metal are “Ciw. 
attached to this Coil and are placed in a little water, it Vill soon ° ^ 
become very hot. By placing both of the electrodes on or near the 
diseased area, the effect will be strictly local; or by separation, 

Page eeren 


(C) Jeff Behary 2019 


3 






























widely diffused. Sufficient current may be taken in this manner 
without discomfort to bring to full brilliancy a sixteen candle 
power lamp, when placed in the same circuit with the patient. 
These currents are of true high frequency, oscillating millions of 
times per second. 


VLl tra TioUt ISffects 

C. Owing to the peculiar construction of the Coil, it is possible to 
produce powerful Ultra Violet effects. To do this, a special switch 
is put on the front of the cabinet, together with a pair of binding 
posts, and a lamp similar to the one furnished with the alter¬ 
nating current Kinraide Coil or the “Ultra'' may be attached. 
This is an iron condenser arc and is fully described on pages 26, 27 
and 28 of Bulletin 33. Ultra Violet rays are generated in great 
profusion, almost to the exclusion of all light rays. The lamp 
should be used in connection with a quartz compressor. For 
prices, see page 10. 


Catttcrg Cffettg 

C. A powerful cautery transformer may be incorporated in the 
cabinet at a slight additional cost. The transformer gives a very 
large quantity of current at so low a voltage that diagnostic lamps 
or cautery knives may be used with perfect safety. The control 
is perfect and the graduations are fine. This transformer is 
~rh* entirely separate from and has no connection with the high fre- 
fp'V.y quency Coil, and there is absolutely no chance of getting a high 
•ftcudby voltage through it. 
feoiaai 

what ^ 

X = r ii tits 

for." 

H This tube was designed specially for this Coil, and is a modifi¬ 
cation of the old Type H, used with the Kinraide Coil, and com¬ 
bined with the valve tube so called. The reversed waves are choked 
Pa** d*ht 
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back so that the hemispherical effect so familiar to Static users 
is produced. This tube should be a general favorite, as it is cap¬ 
able of very hard usage. It is recommended for all coils giving 
an alternating current. The tube is strongly built, the bulb of 
good size, and the terminals are well supported, so that they will 
not break down either in use or during transportation. 

C. We have no hesitation in saying that there is no apparatus 
more flexible or under more perfect control for operating an X-Ray 
tube, or for high frequency work. A Geissler tube can be excited 
so that it will glow to any degree of brilliancy, and this light will 
remain absolutely steady as long as required The Coil will 
deliver such an amount of current as to be beyond the capacity of 
most X-Ray tubes, or so little that the smallest tube can be made 
to barely glow. In X-Ray practice, by means of the spark gap 
alone, the bones of the hand may be seen as almost transparent, 
or the whole hand itself may be made black, and this without 
change of vacuum in the tube. 


C. CODE WORDS 

52 volts, 7,200 Alternations.Koperig 

104 volts, 7,200 Alternations.Kopemikus 

110 volts, 7,200 Alternations. Koperkies 

52 volts, 16,000 Alternations.Koperkleur 

110 volts, 16,000 Alternations.Kopermolen 

110 volts, 15,000 Alternations.Kopermunt 

110 volts, Direct Cun-ent.Intardatum 

220 volts, Direct Current. Intardetis 

235 volts, Direct Current . Intarlando 

250 volts, Direct Current.Intarlare 

500 volts, Direct Current.Intarlato 


guarantee 

With each Coil furnished, a guarantee will be given against any 
defect in workmanship or material, or against burn-out not caused 
by improper usage, for one year from date of shipment. 



Witt Hist 

JACKSON HIGH FREQUENCY COIL, to run on any alternating current 
from 52 lo 250 volt. .mi UP commvrci.1 cjrclo, comp «. .. 
opposite page 2, including electrode,Mood end tube bolder. Price, 5350.00 
Code word, Heidengeld. 

JACKSOB HIGH FREQUENCY COIL for 110 volt. 

above, including motor generator.’ 

Code word, Headledge. 

JACKSOB HIGH FREQDEBCY COIL for 220 volt. di~< 

above, including motor generator. rr,c » * 

Code word, Heenkomen. 

MOTOR GENERATOR including starting box, for 110 vol “^ irect ^ 

rent, when sold without coll.Price, 57U.W 

Code word, Hervatting. 

MOTOR GENERATOR including starting box, for 220 volts '“In 

rent, when sold without coil. Prlce * W 

Code word, Hervimos. 

MOTOR GEBERATOR iududiug mrbug tax, «■’ »££»“ 

rent, when sold without coil. 

Code word, Hervento. 

CAUTERY TRANSFORMER, additional. PriM| $25,0 ° 

Code word, Curtelasse. 

CAUTERY HANDLE with snare. Price * $6 0 ° 

Code word, Curtem. 

CAUTERY HANDLE, plain. Pric *’ S1,5 ° 

"TM* Code word, Curtiamos. 

•par* v> •c | en 

J5£ CAUTERY CORDS, per pair. ’ 

l Code word, Curtidos. 

*5*5 CAUTERY KNIVES, No. 1 to No. 8.^ce, each 80.75 

See illustration opposite page 15. 
code word for set of eight, Curtilage. 

ULTRAVIOLET ATTACHMENT, including lamp, cable ««*^annforU.be 

stand . 

Code word, Conjunctum. 
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COMPRESSOR with fine quartz lens.Price, *5.00 

Code word, Condatc. 

SET OF METALLIC HIGH FREQUENCY ELECTRODES, when sold 

separately.Price, *10.00 

Code word, Herrencia. 

SET OF SIX GLASS VACUUM ELECTRODES with handle, Price, *5.00 
Code word, Koukarien. 

SPECIAL H. F. X-RAY TUBE, as shown opposite page 6. Price, *14.00 
Code word, Depor. 

MINERAL TUBES, to be used as electrodes, 20 inches long, very brilliant. 
Code word, Denuam. Price, each *3.00 

GEISSLER ELECTRODES, No. 17 and No. 18 filled with liquid, very 
highly colored. Price, each *2.00. Special set of six assorted colors, 

Price, $10.00 

Code word, No. 17, Kourgan; No. 18, Kourilien; set of six, Kozel. 
WILLEMITE TUBE, small X-Ray tube with piece of willemite for anode. 

very handsome and brilliant.Price, $6.00 

Code word, Demptos. 

BLOCK TIN for X-Ray shields, per pound, $0.25. A strip thirty-six 
inches long by fifteen Inches wide makes a pound. 

Code word, Blemmyer. 


1L 1st of Outfits 




OUTFIT NO. 60. For the alternating current 
Code word, Handlohn. 

One Jackson Coil, complete, including set of metallic electrodes and 

tube stand. 

One H. F. X-Ray Tube. 

One 5x7 Platinum Barium Cyanide Fluoroscope. 

One set of Vacuum Electrodes with Handle . 


*350.00 
. 14.00 •Yoor 

. 10.00 ,p,lk 
. 5.00 ff&s 

_ rteht 

*379.00 ± £ ‘ PU 


OUTFIT NO. 61. For the 110 volts direct current. 
Code word, Handlubben. 

Same as enumerated in Outfit No. 60 ... . 

One Motor Generator, complete, fitted in cabinet . 


*379.00 

70.00 


For 220 volts, add to above, $10.00. 



OUTFIT NO. 62. For the alternating current. 

Code word, Handlung. 

One Jackson Coil, complete, including set of metallic electrodes and 


tube stand .*350.00 

Two H. F. X-Ray Tubes. 28.00 

One 5x7 Platinum Barium Cyanide Fluoroscope. 10.00 

One set of Vacuum Electrodes with Handle . 5 00 

One No. 17 and one No. 18 Electrode. 4.00 

Four pounds Block Tin. 1.00 


*398.00 

OUTFIT NO. 63. For the 110 volts direct current. 


Code word, Handmagd. 

Same as enumerated in Outfit No. 62 .*398.00 

Motor Generator complete and fitted in cabinet. 70.00 


For 220 volts, add to above, *10.00. *468.00 


OUTFIT NO. 64. For the alternating current. 

Code word, Handmaiden. 

One Jackson Coil, complete, including set of metallic electrodes and 


tube stand.*350.00 

Two H. F. X-Ray Tubes.28.00 

One 6x8 Platinum Barium Cyanide Fluoroscope.16.00 

One set of Vacuum Electrodes with Handle . 5.00 

One set of six No. 17 and No. 18 Electrodes.10.00 

One roll of Block Tin, 10 pounds. 2.50 

Two Mineral Tubes. 6.00 

One Willemite Tube. 5.00 



p'**** OUTFIT NO. 65. For the 110 voltB direct current 


check?" Code word, Handmandcl. 

Same as enumerated in Outfit No. 64 .*422.50 

Motor Generator complete and fitted in cabinet. 70.00 

For 220 volts, add to above, $10.00. *492.50 

P«fe twelve 



OUTFIT NO. 66. For the alternating current 
Code word, Handmesser. 

One Jackson Coil, complete, including set of metallic electrodes and 


tube stand.*350.00 

Two H. F. X-Ray Tubes.28.00 

One 5x7 Platinum Barium Cyanide Fluoroscope.10.00 

One set of Vacuum Electrodes with Handle . 5.00 

One set of six No. 17 and No. 18 Electrodes.10.00 

One roll of Block Tin, 10 pounds. 2.50 

Two Mineral Tubes. 6.00 

One Willemite Tube. 6.00 

Cautery Attachment.25.00 

One Handle and Snare. 6.00 

Eight Cautery Knives. 6.00 

Ultra Violet Attachment.60.00 

One Quartz Compressor. 5.00 


*519.50 


OUTFIT NO. 67. For the direct current 
Code word, Handmolen. 

Same as enumerated in Outfit No. 66 .*519.50 

One Motor Generator complete fitted in cabinet.70.00 

For 220 volts, add to above, *10.00. *589.50 


C. If the Ultra Violet Attachment is desired in addition to any of the above 
outfits, except No. 66 and No. 67, where it is included, add $60.00, and for 
Cautery Transformer add *25.00, also price of handle, knives and cords as 
desired. See page 10. 

C. The above outfits are given as samples only, and may be changed to suit “Tfc« 
the convenience of the purchaser. 

C. In ordering, use outfit number or code word. Be sure to specify the cur- tuperb 
rent on which the coil is to be used, and if alternating current, the number 5f 
of alternations as well as the voltage. For list of code words for the various JJ§ 4r * ,u * 
currents, see page 9. Example: if you wish to order outfit No. 62, coil to lam 
be used on a current of 104 volts, 7200 alternations, to be shipped by express, 
wire as follows:—Express Handlung Kopernikus. it " 
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C. Prices in this bulletin are net, except where cash accompanies order, in 
which case a discount of 5 per cent will be allowed. 

C. In case of C. 0. D. shipments, where a draft of 25 per cent of bill accom¬ 
panies order, the same discount may be taken. 

C Remit by express or post-office money order or by New York draft. Add 
twenty-five cents to face of all checks, except on New York or Boston, to 
cover collection charges. 


iUfc r cnccs 

C. Customers unknown to us must give satisfactory references, send draft 
with order, or we will ship C. O. D., charges for return of money to be borne 
by purchaser. 

C. Goods will be delivered f. o. b. freight or express, Boston, Mass. No charge 
for packing. Each piece of apparatus is carefully packed and no allowance 
will be made for loss or breakage in transit 

<1. Western Union Telegraph code used. Telegraph and cable address, 
•'Swettxray.'' 

H When in Boston, we shall be glad to have you make your headquarters at 
our office. 


1$ u U r t i n 0 


dl We should be glad to send the following bulletins to all interested. Other 
bulletins are out of date. 



Number Twenty-eight, Kinraide Coil and Accessories 
Number Thirty, Directions for Operating Kinraide Coil 
Number Thirty-two, Electrical Novelties 
Number Thirty-three, Coils and X-Ray Tubes 
Number Thirty-five, this one 

C. For a good, powerful, thoroughly reliable, as well as a cheap X-Ray Coil, 
we heartily recommend the Kinraide for your consideration. Bulletin 33 
illustrates and describes this coil as well as X-Ray tubes and supplies in 
general, and will be sent on request. 


Page fourteen 





I 








art?e it raffle eon 

C. For those who do not wish to invest much money but yet 
want a good, strong, serviceable and durable coil which will do 
good X-Ray work, this Coil is recommended. It delivers a high 
frequency current that may be used to good advantage by means 
of the vacuum electrodes. 

C. It may be furnished plain or with the ultra violet attachment 
as desired. This attachment can be used only with the alternat¬ 
ing current coils. 

C. For full particulars concerning this Coil, see Bulletin 33. 


OUTFIT NO. 52. For direct current. 

Code word, Epidrome. 

One direct current Kinraide Coil 

Two Tubes, Type K. 

One 5 x 7 Platinum Barium Cyanide Fluoroscope 

One Rheostat. 

One Floor Tube Stand. 

Four pounds of Block Tin 

One pair of Spark Regulators ... 

One set of six Vacuum Electrodes 


$130.00 

24.00 

10.00 

8.00 

10.00 

1.00 

4.00 

5.00 


$192.00 


OUTFIT NO. 53. For alternating current. 

Code word, Epieront. 

One alternating current Kinraide Coll. 

Two Tubes, Type H. 

One 5x7 Platinum Barium Cyanide Fluoroscope . 

One Rheostat. 

One Floor Tube Stand. 

Four pounds of Block Tin. 

One pair of Spark Regulators | ] 

One set of six Vacuum Electrodes. 


$130.00 

28.00 

10.00 

8.00 

10.00 

1.00 


coil to 
working 
beautifully. 
The 
eflect 
of the 
apark to 
equal 


4.00 of » 
w Static." 
5.00 


$196.00 
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HISTORICAL AND INTRODUCTORY 13 

A magazine article by Tesla, published in 1893, gave the 
writer his first idea of the nature and therapeutic possibilities 
of High-frequency Currents. Tesla reported his observations 
of the stimulating and vitalizing action of these Currents in 
the cases of several of his assistants, and upon his own organism. 
Although disclaiming any lx*lief in the therapeutic value of the 
older forms of electricity then in use (Faradlsm, Galvanism, 
etc.), he professed himself as fully convinced of the important 
Iwirt that his High-frequency Currents of High Potential wen* 
destined to play in the Healing Art of the future. These facts 
were not considered at the time, as of more than passing interest, 
but were brought back to the writer’s memory a few years later 
in a lecture on the X-Ray at the Massachusetts Institute of 
Technology, in which the methods for the generation of High- 
frcquency Currents were explained, and demonstrated by a 
small coil of the Thomson type excitid by tin* discharge of 
a battery of Leyden Jars charg'd by a Rnhmkorff Coil. There 
was at. this time practically no literature on the subject, except 
a rejiort of Tesla's lecture before tin- Royal Society of Electrical 
Engineers, in 1891. 

Through the courtesy of Dr. J. R. Sutherland , at that time 
Professor of Anatomy at Boston University School of Medicine, 
the writer was given the use of his private laboratory for the 
purpose of carrying out investigations concerning RoenUjen's 
newly discovered “ X-Rays.” His first work was done with a 
small three-inch spark coil, laltoriously wound by hand, and a 
small Crookes tube obtained from Queen A Co. A few weeks' 
experience demonstrated the inadequacy of this apparatus for 
X-Ray work, and the construction of an eight-inch coil was 
under way when the above lecture was given at the Institute of 
Technology, This was the real beginning of the writer's inves¬ 
tigations of High-frequency Currents, and his first ” Tesla Coil” 
was complete! simultaneously with his eight-inch RuhmkorfJ. 
W hen primary Iwdterics were used as a source of energy he found 
tluit the X-Rays from the latter coil were superior to those 
obtain'd from “the Tesla ” and the latter was temporarily dis¬ 
carded for X-Ray work. 

About this time the writer made the acquaintance of Mr. 


14 HIGH-FREQUENCY CURRENTS 

T. B. Kinraide and witnessed at his laboratory in Jamaica Plain, 
a demonstration of X-Rays of such power as to render the 
l>ones of the trunk as clearly visible as those of the hand. With¬ 
out doubt, Mr. Kinraide was the first investigator to produce 
rays of such high power, but, his methods were so expensive and 
complicat'd as to greatly restrict the field of their application. 
A tremendous amperage was obtained from a large bank of 
storage cells, the current beiug interrupted by a heavy Platinum 
Break of Mr. Kinraide’s invention. A Rnhmkorff coil, rat'd at 
about eight inches, was thus operated, the secondary terminals 
being connected with a condenser immersed in kerosene. This 
in turn was provided with a discharge circuit, consisting of a 
Tesla-Thomson Coil (immersed in oil), in series with a spark- 
gap. Prom the secondary of the High-frequency Coil, Mr. 
Kinraide derived the currents which he employed to excite his 
Crookes tula*. Some months later he invented his well-known 
"Kinraide Coil,” which superseded his original apparatus. At 
the suggestion of Mr. Kinraide the writer modified his own outfit, 
and adapt'd it for use on the 104 volt, 60 cycle, alternating, 
Electric Eight Currant, obtaining results far beyond his expec- 
tatioas. The only unsatisfactory feature of this apparatus was 
tin* spark-gap, which consist'd of two electric light carbons 
mount'd on an insulated support, and separated by a short air 
spats*. An air blast s|>ark-gap, as suggested by Prof. Elihu 
Thonmm increas'd the steadiness and efficiency of the dis¬ 
charge, but greatly complicated the apftaratus. At this period, 
the Knott Ap|>aratus Company, of Boston, brought out their 
"Knott High-frequency and X-Ray Apparatus," which was 
provid'd with a simple rotary spark-gap, consisting of a large 
metal disk, revolving in front of a brass ball. This device, we 
believe, was the invention of Mr. E. Cate of the Knott Company. 
The writer’s rotary gap, employed in the “ Hercules ” Coil, is an 
improved and |x*rfect'd form of Mr. Cate's device. The Knott 
Coil, which is described in an ensuing chapter, was the first 
American High-frequency apparatus placed on the market, and 
for years was the only successful coil of this kind in use for 
X-Rav work. With the addition of the Knott spark-gap, the 
writer’s apparatus proved very satisfactory, and was subse- 
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quently employed by him almost daily in X-Ray and therapeutic 
work. The marked relief of pain experienced by several rheu¬ 
matic patients after undergoing examinations by the X-Ray, 
revived in the mind of the writer the statements of Tesla, regard¬ 
ing the therajieutic value of High-frequency Currents, and led 
to experiments which proved that it was the electricity, and not 
the X-Ray , which allayed the pain, thus demonstrating the cor¬ 
rectness of Tesla's theory. 

From that time to the present, the writer has studied to per¬ 
fect apparatus for the efficient production of Themjteutic High - 
}rei[uency Currents, the generation of X-Rays being regarded as 
of secondary importance. From the first, the writer adminis¬ 
tered the treatment by connecting the patient to the terminal 
of his Tesla Coil by means of a metal hand-electrode, the opposite 
|M)le being connected with the various devices for causing the 
discharge to play upon the affected area of the patient’s body. 
A few accidents, in which the electrode was carried too near the 
body (causing a painful spark), led to the employment of a tube 
of glass between the patient and the active electrode. It was 
but a step to substitute for the glass-covered metal electrode, a 
(ieissler Vacuum Tube, in which the current passes through the 
Ixxiy via the glass walls of the tula* and the rarefied gas which 
it contains. This led to the invention of the Vacuum Electrode, 
a device now universally employed, but which was first devised 
by the writer in 1897. 

In 185)8 the writer devised his well-known “Air Gap Con¬ 
denser Terminals.” shown in Fig. 13, which illustrates tlu* first 
form of the writer’s High-frequency Apparatus that was intro¬ 
duced to the Medical Profession. By the use of these termi¬ 
nals, in connection with the writer’s Bipolar, High-frequency, 
High-potential Apparatus, a number of entirely new and dis¬ 
tinct effects were obtain'd. In this way, the therapeutic action 
of Faradic, Pulsatory and Sinusoidal Currents of Low Frequency 
was add'd to the general and local effects of the High-frequency 
Tesla Currents. Ultimately a number of distinct methods, or 
“Modalities,” were evolved, and in 1903. at the request of a 
number of physicians who were using the writer’s apparatus, 
he publish'd his results in the form of a small treatise entitled 
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CHAPTER VH 

THK DEVELOPMENT OF AMERICAN HIGH-FREQUENCY 
THERAPEUTICS 

Earlier Farms a] Alternating Current Apparatus 
As lias been stated, the first High-frequency Coils inanufaeturcd 
in America were of the Tesla-Thnmsnn type. The “Knott 
Coil,” which has been already described, was placed upon the 
market in 1S97, and was used almost exclusively for the pro¬ 
duction of X-Rays. The “ Strang-Orinyton Apparatus,” which 



was the American pioneer in Therapeutic High-frequency Coils, 
made its ap|>earnncc in 1902, although the machine from which 
it was designer! had been in constant use in the writer’s practice 
since 1X90. In 1901 the “Kinraide X-Ray Coil” was placed 
U|ton the market, and on account of its simplicity and relatively 
low cost met with an extensive sale. The publication of the 
writer’s clinical results created a wave of interest in High-fre¬ 
quency Therapeutics, and led the manufacturers of the Kinraiile 
Coil to exploit it for therapeutic purposes. (Fig. 60.) Many phy¬ 
sicians possessing instruments of this type Ix-gan to employ them 
in their practice in accordance with the technic described by 
the writer in several short articles which were published in the 
88 
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medical journals of that |x*riod. The results were as a rule dis¬ 
appointing, and led in some cases to questions as to the relia¬ 
bility of the writer’s statements regarding the therapeutic value 
of High-frequency Currents. In order to understand the reason 
for the disparity between the results obtained by the users of 
Kinraide Coils, and those produced by the writer’s currents, the 
details of construction and the peculiarities of action of Mr. 
Kinraide’s ingenious invention, may be briefly considered. His 
coils arc of two types, designed res|x.t*tivcly for the Direct, and 
for the Alternating Current. In the latter type, an Alternating 



Fin. SI.—DiitKnun of Kinraide (’oil Showing Relation of Spiral*. 


Current of KM volts—(its frequency being generally 00 cycles 
|xr second)—passes through a small closed circuit transformer 
which “steps it up" to a pressure of about 1,000 volts; the latter 
circuit is then employed to charge a condenser, consisting of a 
large number of sheets of tin foil scjiarntod by thin sheets of 
flexible or “built up” mica. This condenser discharges dis¬ 
rupt ively across a short spark-gap I>etween heavy copper plates, 
in series with the primary circuits of two High-frequency Coils, 
the latter being the unique features of the Kinraide np|»oratus. 

(Fig. 61.) 

F.nch primary High-frequency Coil consists of six turns of thin 
copper ribbon wound one upon the other like the outer layers 
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of a roll of tape; a strip of varnished paper serves as insulation. 
Each primary coil when completed forms a ring or hoop, about 
eight inches in diameter and one inch in width, which fits t ightly 
over a hard-rubber cylinder containing the secondary coil, the 
latter being concentric with, and in the same plane as the pri¬ 
mary coil. The secondary coil consists of a moderately fine 
wire wound in the form of a concentric flat spiral, and insulated 
with the greatest care. This ingenious construction render* a 
breakdown practically impossible inasmuch as the point of the 
highest potential is at the center of the spiral, while the outer 
turns are rendered practically neutral by the use of two High- 
frequency Coils,connected in series and wound oppositely orsym- 
metrically, the outer ends of l)oth the primaries and secondaries 


/ io.ooov taooov 
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Fin. 02.—Twln-Thomson ttigh-fnsjucncy Apparatus 
a, Alternating Current Generator, b, “Stcp-up" Transformer, r, C’omlrn- 
*cr. d, Spark-gap. r, Teftla-Thonwon High-frwpiency Transformer. 

being connected by a single wire; the device is still further safe¬ 
guarded by connecting the middle |x>int of the wire which 
bridges the primary anti secondary coils, to a single binding 
post attached to a ground connection. 

Every Testa-Thomxm High-frequency Apparatus theoretically 
consists of three transjurming derices arranged in an ascending 
series. (Fig. 62.) The first is an ordinary “step-up” transformer, 
having a dosed magnetic circuit or “core" of soft iron, differing 
only from the commercial transformer used on alternating 
incandescent light circuits, in that it raises, rather than reduces, 
the potential of the alternating current. It is sometimes called 
the “High-tension Transformer,” and while increasing the 
wit age, produces no effect on the frequency of the current. The 
second essential factor in a Tesla-Thomsnn apparatus converts 
the iMxe-frequency High-tension Current into a High-frequency 
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Current; it is essentially a frequency transforms, and has no 
effect on the voltage, or potential of the current. It consists of 
a condenser and a discharging circuit containing a certain amount 
of induetanee in series with a spark-gap; this inductance forms 
the primary circuit of the " Tesla Coil,” in which for the second 
time, the voltage of the current is increased. This coil possesses 
no iron core, and raises the current to an extremely high |x>ten- 
tial; the ratio of the voltage of the / mmary, to that of the sec¬ 
ondary circuit, depends on the number of turns in the primary 
coil as compand with the number of turns in the secondary. 
This law of transformation applies also to Ruhmkorff Coils, and 
to ordinary closed-circuit transformers, and may lx» used to 
calculate the approximate voltage and amperage of their differ¬ 
ent circuits; it is mathematically stated as follows:— 


and 


V P: V S::T P:T8 
A P: A S::TS;T P 


in which P, and S, stand respectively for the Primary, and 
Secondary Circuits; T for the number of turns of wire; A, for 
the amperage, ami V, for the voltage. It is evident from the 
alxjvc equation that the voltage in the coils of u transformer 
varies directly , while the amperage varies inversely , with the 
number of turns of wire. The frequency of the current from a 
Tesla coil, is an in verse function of the capacity of the condenser; 
the greater tlx.* capacity, the lower the frequency, and vicc- 


In consideration of this fact it will be evident that the fre- 
quency of the Kinraide coil is extremely low,—too low, in fact, 
to produce the characteristic physiological effects to which the 
High-frequency Current owes its great value as a therapeutic 
agent. 

In the early years of the writer’s investigations he mndc a 
series of comparative tests in order to determine the relative 
therapeutic values of High-frequency Currents of different rates 
of oscillation. A variety of apparatus was employed, the louest 
frerpiencies being derived from the Kinraide Coil and the highest, 
from a small Tesla Coil, excited by a current from a pair of me¬ 
dium-sized Ijcytlen Jars connected to the terminals of a ten- 
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plate Waite & Bartlett Static Machine. The currents from the 
apparatus just described, while necessarily of extremely small 
amperage, were of extremely high voltage and frequency; char¬ 
acteristics which rendemi them of especial value in the treat¬ 
ment of diseases of a superficial and circumscribed nature. The 
writer’s practice at this time was confined almost exclusively to 
the treatment of diseases of a nervous and rheumatic character, 
and the “Static High-frequency Apparatus” was seldom used 
after the completion of the series of comparative tests above 



Fio. 03.—Piffnrd'# Hypetsiatic Transformer. 


described. A year or two later a perfected form of Static High- 
frequency Apparatus was devised by Dr. II. G. Piffatd, of New 
York City. This device which is known as the ** Piffard Hyper- 
static Transformer,” has given excellent results, and is widely 
employed by users of the static machine. (Fig. 63.) Piffard has 
achieved remarkable results with his little apparatus, especially 
in dermatological work; he has recently improved and modified 
its construction so as to adapt it for use in connection with a 
Ruhmkorff Coil. It forms an integral part of an American High- 
frequency and X-Kay Apparatus which has recently been placed 
upon the market and which will be described in an ensuing 
chapter. 
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It is obvious that oscillating currents of different frequencies 
affect the functions of the body in different degrees—an as¬ 
sumption which is confirmed by clinical experiences—the “ Hv- 
pcrstatic Currents,”—which are higher thun the majority of 
Therapeutic High-frequency Currents, —while valuable in the 
treatment of skin diseases, are less efficient in the treatment of 
constitutional ailments involving depleted nervous energy and 
poor circulation, while the currents from the writer’s apparatus 
arc* especially adapted to the treatment of the latter conditions. 

Diseases involving the muscles ami motor nerves are most effi¬ 
ciently treated by currents of a eery lou'-frequency —that is, 
Loir from a IIigh-frequency standpoint; in other words, too low 
to allow of their practical generation by the disruptive discharge 
of a condenser. A Faradic coil provided with u riMxm rheotome 
or a small sinusoidal alternator, giving a current of a maximum 
frequency of 5,000 per second bcingbest adapted for the purpose . 1 

The Kinrnide Coil charges its condenser with a current of 
high-amperage and relatively low collage —the extremely high- 
potential of the High-frequency Current from this coil, resulting 
almost solely from the “sle/t-up" transformation in the Tesla 
Coil. In most High-frequency Apparatus the increase of the 
potential is more or less equally divided between the “High- 
tension Transformer” and the "High-frequency,” or Tesla 
Transformer. In Gaiffe’s new X-Ray and High-frequency Ap¬ 
paratus, described in a preceding chapter, the alternating 
incandescent light current is raised from 104 volts to 60,000 
volts, before l>eing conducted to the condensers. Piffard's Hy- 
perstatie, when used with a large Holtz machine charges its con¬ 
denser at an even higher voltage. 

The various machines designer! and employed by the writer 
occupy a position between the two extremes respectively exeiu- 

»No ntMolule rule exists for tin* u*e of the irmw ‘’High'' and "Low" 
Frequency: “Frequency” is a purely relative term. In the present volume 
the writer has. for tin; sake of convenience, defined a It igh-frrgurruy Current 
ns nn alternating current which <loe* not pnxluee muscular contraction* or 
nfTert the sensory nerves: it ha*. in other words, a frequency of over 10,000 
per second; it happens that this frequency, which murks the limit of sensa¬ 
tion and motor re-art ion is the higlkesi frequency obtainable by mechanical 
alternators, nnd we may therefore regard the term “ Hiijh-frfyuennj Current" 
a« avtjonyiiHut* with “ Oscillatory condenser discharge." 

A full discussion of the relation Itetween fm/iu-ncy and therapeutic effect 
is given in the second chapter on ” Physiology." 
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plified by the Piffard and Kinrnide Coils. The capacity of the 
writer’s condensers averages from twenty to thirty times that 
of Doctor Piffard's Hyperstatic Transformer, but it is only one- 
fiftieth of the capacity used in the Kinraide Coil. The writer’s 



P 

machines, therefore, generate currents of a much lower fre¬ 
quency than those produced by the former, but of vastly greater 
frequency than that of the Kinraide Current. 

The peculiar principle involved in the Kinraide Coil has been 
employed in the construction of two portable forms of High- 
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frequency Apparatus, which, although of different make, are so 
near alike in mode of action, and detail of design, that they may 
he appropriately descrilxai under a single heading. A fair idea 
of their general appearance and arrangement of parts may lx? 


obtained from the illustrations in Figures 64 and 65. Each of 
these coils is designed for operation on the 104-volt alternating 
current, and consists essentially of a small closed-circuit trans¬ 
former similar to that used in the Kinraide Coil, except that 
the ratio of transformation is somewhat greater, the secondary 
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current having a potential of 3000 volts. The condenser is very 
much smaller than that of the Kinraide (’oil, and consequently 
produces currents of much higher frequency. A single High- 
frequency Transformer is used, instead of two, as in the A‘i/i- 
raide Coil; but the principles are the same in l>oth instruments; 
the secondary consists of a single flat spiral, its center, or j>oint 
of highest potential, terminating in an upright rod capped with 
a brass ball and insulate! with a hard-rubber hushing. In the 
coil shown in Fig. 65 the spiral secondary just described is firmly 



Flo. Oft.—Kinmide Coil with Improved Spurt;-cup. 


mounted on the same base with the transformer, spark-gap, 
and condenser, while in the second apparatus, it is arranged to 
fold inward at an angle of 90 degrees during trans]notation, the 
oscillating current from the condenser l**ing conducted to the 
primary spiral by means of the two metal hinges. Hie objec¬ 
tionable feature of all apparatus of the Terta-Thomson type has 
been the spark-yap, the corrosion and heating of its terminals 
seriously impairing the smoothing of the High-frequency Dis¬ 
charge and lowering the efficiency of the coil. In the original 
form of the Kinraide Coil this defect was of such a grave nature 
that.many operators disposed of their apparatus at a considera¬ 
ble sacrifice, regarding it as totally impractical and unreliable. 


! 
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fliis objectionable feature has been entirely eliminated in the 
Kinraide Coil shown in Fig. 66, which is provided with an im¬ 
proved spark-gap consisting of two brass tubes closed by plati¬ 
num caps, between the outer faces of which the discharge occurs; 
the brass tub*-* project from adjacent points in two cylindrical 
brass vessels filled with water, which conducts away the super¬ 
fluous heat of the spark-gap and renders the High-frequency 
Discharge from the secondaries full, continuous and steady. 
With the addition of this new spark-gap the Kinraide Coil has 
become a convenient and reliable apparatus for the generation 
of the X-Ray on alternating circuits, and for use in wireless teleg¬ 
raphy. It is proliahly the most efficient High-frequency Trans¬ 
former yet devised, as the jjower and volume of the secondary 
discharge is truly enormous a* compared with the extremely 
small amount of electrical energy which the coil draws from the 
mains; its relatively low frequency, however, renders this appa¬ 
ratus unsuitable for therapeutic purposes, while the two coils 
al>ovc doscrilx-d which have condensers of much smaller capacity 
produce currents which may be successfully employed in the 
treatment of disease. This reduction in condenser capacity, 
however, is made at the ex j tense of efficiency, and for heavy 
X-Rav work a dangerously high amperage must Is* employed, 
her the general run of X-Ray and High-frequency work, how¬ 
ever. these coils an* said to give very* satisfactory results. 

Several years ago the manufacturers of the Kinraide Coil, 
recognizing its inefficiency as a Thenq>eutic High-frequency 
Apparatus, introduced an instrument of similar construction 
but producing currents of much higher frequency, called the 
“Cyclone Coil:' (.See Fig. 67.) This apparatus, which is no 
longer manufactured, is mentioned as an imitortant example in 
the comparative study of High-fresiliency Coils; it uses a step- 
up transformer which raises the potential of the 104-volt alter¬ 
nating current to between five and ten thousand volts. Glass 
condensers an* used instead of mica, and the two secondary 
coils (which are of the Kinraide type) produce a High-frequency 
Current sufficiently powerful for ordinary X-Ray work. Al¬ 
though these coils have been used with some success in thera¬ 
peutic work, they do not conform with the requirements which 
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have been formulated by the writer as essential in a High- 
frequency Apparatus for physicians* use. This list of requisite 
characteristics emlxxlies the writer’s deductions from ten years' 
practical experience in the construction ami therapeutic use* of 
High-frequency Coils. 

In the first place, the apparatus must be convenient and at¬ 
tractive in external appearance and capable of tnms|>ortation 



Fia. 07.—Cyclone Coil. (Portable form.) 


without fear of injury to its working parts, or loosening of the 
wires connecting its various circuits. 

Second, its transformers and condensers should Is* strongly 
made of the lx-st obtainable material, and so perfectly insulated 
as to render the possibility of a breakdown exceedingly rare; 
but in the event of such an accident, the working parts should 
be easily and freely accessible, so as to enable the physician 
himself, in the absence of an electrical expert, to test out his own 
apjmratus, locate the point at which the breakdown or interruption 
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have been formulated by the writer as essential in a High- 
frequency Apparatus for physicians’ use. This list of requisite 
characteristics embodies the writer’s d«*ductions from ten years' 
practical experience in the coast ruction and thcra|H*utic use of 
High-frequency Coils. 

In the first place, the apparatus must Is* convenient and at¬ 
tractive in external ap|x*arance and capable of transportation 
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without fear of injury to its working parts, or loosening of the 
wires connecting its various circuits. 

Second, its transformers and condensers should Is* strongly 
made of the lx*st obtainable material, and so perfectly insulated 
as to render the possibility of a breakdown exceedingly rare; 
but in the event of such an accident, th«* working parts should 
be easily and freely accessible, so as to enable tin* physician 
himself, in the altsenee of an electrical expert, to test nut his own 
apparatus, locate (he jtoint at which the breakdown or intcrrujition 
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of the circuit occurred, ami, if neeeuary, remove the injured part 
for rejxiirs. 

Third. the current should bo under perfect control, ami the 
output in the secondary should he capable of regulation by the 
following methods: (<i) the graduation of the current used to 
excite the primary coil of the step-up transformer by means of 
a Rheostat, or an adjustable inductive resistance; (“Choke Coil”). 
(6) By a variable spark-yap, provided with an easily accessible 
micrometer adjustment. The spark-gap should Ik* self-cooling, 
and if at all noisy, should lx? completely enclosed in an asbestos- 
lined compartment. Its discharging surfaces should !>e easily 
removable for cleaning, and if the action of the spark causes 
them to corrode anil wear away they should lie so constructed 
as to Ik? easily and economically rcplnctd. It should lx* |x>sxihlc 
to run the apparatus at its maximum output for several hours 
continuously without overheating, and without evidence of 
fluctuation or loss of efficiency, (r) There should be some 
method of varying the potential of the discharge by the intro¬ 
duction or withdrawal of resistance in the external circuit; 
this may be accomplishes! by the use of a variable air-gap lx*- 
tween brass disks attached to the ends of sliding rods, by inter¬ 
posing glass plates, vacuum tu!x*s, or insulated inductance* coils 
iu series with the patient in the external circuit. 

Fourth, the various parts of the apparatus should lx* so pro¬ 
portioned that the High-frequency, lligh-|xjtential Current from 
the Tesla Coil will possess the following characteristics- (a) 
•Sufficient voltage or potential for the production of a full fine¬ 
grained “ Kffluve ,” at a distance* of eight inches or more from 
the patient; the character of the discharge being such as to 
admit of this distance lx*ing reduced to three or four inches 
without danger of “arcing” the patient. In applying the brush 
discharge from the static machine, care must lx* taken to pre¬ 
vent the electrode from approaching too near to the patient's 
hodv, otherwise a briyht spark will jump to the latter, causing a 
painful and unpleasant shock, with sharp muscular contractions. 
With Tesla Currents a somewhat different phenomenon occurs, 
the cjfluve being changed, not to a spark, but to an arc discharge, 
or an actual electrical flame, which often burns a small hole 
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through the clothing ami causes a painful “sear” or blister, 
before the electrode can be withdrawn to a safe distance. By 
cutting out the secondary oscillations, by the interposition of 
ohmic resistance in the condenser circuit {“damping" the oscil¬ 
lation in other words), wc can obtain from a Tesla Coil " Brush” 
and “Spark” Discharges closely resembling those produced by 
a static machine.* (6) The currents should have a relatively 
high frequency with the shortest possible intervals between the 
different sets of oscillations, so that no sensation of shock or 
fluctuation will lx* felt when the patient Is plnced directly across 
the Tesla Circuit, or when the current passes through the pa¬ 
tient's body in series with an incandescent Inmp. (c) The 
current should have a relatively high amperage, capable of 
bringing to full brilliancy an eight candle power incandescent 
lamp, when the latter is connected between the hands of two 
persons, one of whom holds in his free hand a terminal of the 
Tesla Coil. The current from a single terminal should be capa¬ 
ble of brilliantly illuminating a scries of five or more Geisslcr 
Tubes when the latter form connecting links between the hands 
of an equal numlx*r of jx'rsons. In order to obtain the best 
therapeutic results, it is necessary that, a current be employed 
which will manifest its potential, frequency, and amperage, by 
lighting lamps or vacuum tubes in the above manner, as efficiently 
as when the bull** or tubes form a direct connection between the 
.lxsly and the Tesla terminal. There are many coils on the 
market which will excite a “vacuum electrode," connected to 
one of their poles, so strongly that the surface of the patient’s 
laxly will lx* blistered by a few* seconds of contact with the 
electrode; while, if the patient be connected to the same pole 
by a metal handle, the above vacuum electrotie will be scarcely 
illuminated if held in the hand of the operator and brought in 
contact with some part of Ihe patient’s body. The currents 
from such machines are useful only for the treatment of local 
and superficial lesions. With the best machines a (7 eissler 
Tube held in the hand of the operator, will glow when brought 
within a radius of four or five feet from a patient connected to 
one of the terminals of the Tesla Coil, (d) The Tesla Currents 
' Scr “ IVudn-Static Effort*." in chapter on **Hinh-ftr«pimry MndaliiM**." 
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should be of sufficient volume to produce X-Rays capable of 
giving a clear fluoroscopic picture of the thorax, shoulder-joint, 
etc., and of giving a satisfactory skiagraphic negative of the 
bones of the hand in one second or less, when the machine is 
drawing not more than 500 watts from the mains. 

The exact details of construction necessary for the production 
of an apparatus having the above ideal characteristics can be 
determined by experiment only, and the writer’s efforts in this 
direction were but partially successful until alxiut two years 
ago, when he was fortunate enough to discover a combination 
producing results of the above character. The fortuitous cir¬ 
cumstances which led to these results, while in some degree 
accidental, were mainly brought about through an exhaustive 
comparative study of the various ty|x*s of High-frequency 
Apparatus that had been products! up to that time, including 
the writer’s earlier models. For a long time it seemed to lx* 
impossible to produce currents which should lx* equally satis¬ 
factory for therapeutic use and X-Ray purposes. The Kin¬ 
raide Coil produced X-Rays of great power and penetration, but 
has been shown to be impractical for therapeutic use: the 
writer’s earlier apparatus, on the other hand, while seemingly 
ideal as a generator of Therapeutic High-frequency Currents 
was decidedly inferior to the Kinraide Coil for X-Ray work. 
The successful production of one of those requirements seemed 
possible only by sacrificing the second end in view: indeed, the 
two seemed incompatible. There is reason to believe that 
other investigators reached the same conclusion. For example, 
the “ Jackson Coil,” invented jointly by Mr. Kinraide and Mr. 
Howard Jackson, which was an ideal instrument for High-fre¬ 
quency Therapeutics was frankly avowed by its manufacturers 
to be unsatisfactory as a generator of X-Rays, for other than 
therapeutic purposes. This ooil, which is no longer manufac¬ 
tured, embodied a number of new* and unique features which 
are worthy of a brief description. The High-frequency Trans¬ 
formers are of the “ Kinraide type,” but the secondary spirals 
contain fewer turns of wire, and the ratio of voltage lx*tween 
the primary and secondary circuits is much smaller than in the 
Kinraide Coil. In the latt«*r the high potential is obtained 
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almost entirely through the transforming action of the High- 
frequency Coils, while in the Jackson Apparatus the voltage Is 
raised for the most part by the “step-up" transformer in the 
Low-frequency Circuit: the Jackson Condenser has but small 



Flo. 6S.—Spark-gap i>r Jucluon Coil. 

fract ion of the capacity of that of the Kinraide Coil, and conse¬ 
quently discharges at a much higher frequency; as the charging 
circuit has a |>otent'uU of from .'Ht.OtM) to 40,000 volts, the am¬ 
perage at Ur* sjiark-gap Is much less tluui in the Kinraide Coil; 
consequently much less heat Is evolved and water cooling 
devices are unnecessary. The spark occurs between the edges 



Fra. CO.—Itigta-frotpicncy Spark-rnp*. 

A, Kinraidt- (’oil (improved). B. Cyclone (ML C, Jackson Coil. 


of two horizontal bars of iron alxrut two inches long, square in 
section, and alxiut one-half inch in diameter; the gap between 
them may lx* varied by a micrometer screw and the jaws which 
support the liars are each provided with a series of thin cop|x*r 
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plates to radiate the ht*nt; if. the edges of the bars become 
blunted or corroded, the latter may be withdrawn, and turned 
through an angle of 91) degrees, so as to bring a fresh edge into 
position. (Fig. GS.) This spark-gap gives excellent results in the 
Jackson Coil but it is not satisfactory when employed in a con¬ 
denser circuit of low voltage, such as is used in the “Cyclone Coil ” 
for example. (See Mg. (59.) In the latter instrument the spark 
takes places between the parallel far** of iron disks about three- 
quarter inches in diameter; these are mounted with radiating 



Fig. 70.—The Author's ‘‘Special llcmilr*" Coil. 

wings, as in the Jackson Gap. The general appearance and con¬ 
struction of the spark-gape of the Kinraidc Coil, Cyclone Coil 
and Jackson Coil are shown in the illustration (Fig. 09). The 
High-frequency Transformers of the Jackson Coil are entirely 
separate from the rest of the apparatus and are supported by 
an upright wooden mast which Is either fixed to the hack of 
the cabinet, or mounted independently in an iron tripod ns 
in Mg. 71, and the primaries of the High-frequency Coils arc 
so arranged as to allow of one or both secondaries lx-ing used, 
so that the effects of a Tesla Coil or an Oudin Resonator may 
be obtained as desired. The grenU-st value of the Jackson 
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Coil lies in its beautiful "Effluve," which Is full, of fine grain 

and free from fluctuation; while it may be controlled or gradu- 


Fi«. 71—Jackson Coil with Separate Secondaries. 

ated with the greatest nicety by the micrometer spark-gap, and 
by an adjustable Rheostat in the Low-frequency Circuit. Heavy 
“d’Arsonral effects" are obtained from the Jockson Coil by 
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diverting the condenser discharge from the Tesla Circuits to a 
heavy spiral solenoid called the “Thermo-Faradic Coil,” which 
will produce as high as 3,000 milliamperes of current. 

In the ensuing chapter the writer will desorilx? his latest 
High-frequency Coils, which conform to the list of requirements 
enumerated in the proceeding pages. 









Fig. 90 {continued ).—Tracings Showing Frequencies of Different Apparatus. 
A, Kinraide Coil Current. B , Ajax Coil Current. C, Hyperstatic Current. 


“A” represents the discharge from a Kinraidc Coil which is of 
the lowest frequency of any oscillatory apparatus on the market. 

“B” represents the current from one of the writer's “Ajax” 
or “Hercules” machines, the frequency of which is very much 
higher than the preceding. 

“C” represents the current from the Piffard hyperstatic 
transformer which has perhaps the highest frequency of any 
therapeutic Tesla apparatus. 
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I HO Kl.Kt THO- Tl I Kit A PEUT10& 

If the tube doe* nut light up properly, the current is thrown off, the 
iudiietnnoe switch changed, ami the tut** excited again. Thin adjustment 
Is very simple, ami the projicr ioductaaoe fur any tills* fur skiagraphy or 
fur X ray therapy is readily obtained. 

(b) Tt-Mla Coil —The Tesla anil Iteeniue universally known when 
Rout gen's discovery was first vcrifl**d throughout the civilized wurhl. 
The alternating current* resulting from the net ion of this device iuv uf 
exceedingly high frequency 110 tu JO millions jaw second i ns coM|iarad 
with the Ruhmkorff mil with tnechnnkal euntnct breakers: whilst the 
iuduccd secumlury rfwtro-mollvi' force of the Tesla coll fat hundreds uf 
thousands uf volts. i 'utu|Kmtl>le to tint rapidity of oscillations thus pro¬ 
duced, U the discharge uf a condenser or faydcn Jar. These discharge 



currents an* nunh* tu pass through the primary uf an Induction cull, devoid 
of the usual iron con*. The primary is made up of a very few turns uf 
thick win*; the secondary has comparatively only a few turns of win*. 

So gn~.it is the ehs-tn►motive funs* that tin* average iionrondurtor 
would fail to effect insulation ; hems* the ucmcdty of hntiM’rsing the whole 
will in an oil hath from which only the primary ami secondary wires 
protrmk*. 

For charging tin* condenser, it becomes necessary to pa*w the alter¬ 
nating ciirn*nt thnnigh a transformer. which raises its pressure to ulioiit 
6000 volts. The existence of a bright, snappy spark, hi the adjust a Ide 
spark-gap. Indicates the discharge of the condenser. 

Tin* employment of llie I**y<U*n jar is fraught with much danger, if 
can* U tint taken to make the primary circuit ittarressiMc. On tin* other 
hand, sjsirk* taken fnun the MOindiuy of a Tesla mil an* innocuous; t»ut 
the intense and coBtifiunns enickling produced by tin* primary *|Mirk-gap 
is frequently terrifying to nervous |auticiit* and childn*n. 

7V«/rt (MlWtr. i Figs. 77. 78 -This device consist* ..f three jhuIs : 
A vertical electro-magnet, well wound very many times with stout wire. 
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possessing much self induction. A condenser, which is charged by tlie 
self-induct ion of tin* elect r»>-magnet on limiting the circuit which dis¬ 
charge* into tin* primary uf the horizontal transformer. The latter Is 
composed uf a single turn uf rop|s*r ribbon, nboot six inches wide, and 
its semmhiry consists uf one layer uf thick wire. 

The workiug uf tin* oscillator is us follows: The current from the 
terminal. T., mugnctt/i-s the electro magnet. M. which, in at I meting its 
armature, breaks the circuit at It, and the high electro-motive forts*, due 
to tin* magnet’s seif induct ion. charges tin* condenser <’. The discharge 
ts*ing extremely rapid and useilhitory and flowing through the primary, 
I*, has its voltage incramod in the secondary, ft. The rate of vibration 
should Im* tuucd Iiclow one hnudml js-r second. The oscillator is, for 
some unknown rtxison, not put upon the market. In the lulsiratory it fat 
found to Is* inexpensive, compact, ami very durable; the absence of any 
deliente win* ami the geih*ral construction of the device affonl almost 
indefinite immunity against any distnrlwnce of its insulation; but for 
skiagniphic work, sjiednl tuls*s are demanded, Iweanst* of the alternating 
current generated by the oscillator. 

(c> Kinnaitle Coil .—The Kinranlc coil, the ingenious invention nf 
Mr. T. It. Kinmide, of Huston, is a special inndifh-atiuu of the Tnda roil 
and jMwsesxc* many features of merit.' Among otlter things Mr. Kin- 
raide remarks; “The mil I have succeeded in making was tin* result of 
the rejs-nted breaking down of the Ruhiukorff roils, rouging from six 
to eighteen or tweuty inches. I have succeeded very well in removing 
from the appur.itus the danger of <1*-struct ion so nunuion to the ordinary 
Rnhuikorff mils, etc. My object was to remove the high-potential 
region of the mil as far as possible from tbe primary. In my mil this 
has been done, the low potential region of the single mil 1 icing tlu* only 
[Burl it mold come in euntnct with * * * * the moment the current 
is broken, the lines of force collapse mid fall inward in the direction of 
tin* arrows, i Fig. 79.; In this way tin* highest jMjiculial is produced 
in tin* outer terminal of a thin llat spiral secondary, if hmitcd in the 
plane of the arrows, and the low |>otcnliul at tbecentn*. Ity that method 
of winding, us the turns grow longer, the resistance |s*r turn inervases, 
and the tcislency of the discharge to jmm* from oik* turn to the other iu- 
cranse*. If u suitable primary wen* placed on the outside of this second¬ 
ary. the ravera* would Is* the ras*. and hence the tendeuey to break down 
would lie entirely removed in the section of the secondary. In my mil 
this is the arnuigeraent adopted, nisi the lities of fon*e fall away from the 
centre toward** the primary iu the direction of the arrows in Fig. 80. pro¬ 
ducing a very high |Mitcutial at the centre, and practically very little or 

1 American KJcetr«>-Therapeutic Ab**m istiou, held at Huflalo, New York. Sepu**n- 
le-r gt-38, IMU 
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no potential at the outer turns, so thru the centra discharges in the 
pm|*ortioti of ale>ut six inches towanls the eanh win* whilst the outer 
tcrmimi! discharge* about three-fourths of an inch only. To raniove all 
tendency of discharge towards the primary, two of these mils wen* jilaeed 



side by side isee Fig. HI i. The two priuiuries are so urronged that a 
high-potential positive ami negative ia obtained from the centra terminals 
of the secondaries. There is practically no temlem*y whatever iu this 
form of mil to tirade down.” 



In onler to present in a clear and terse uianner the peculiarities and 
advantage* pnmcswd by this recent invention, it is thought wfas* to 
ap|H*ml the following abridged description. 

Tin* mil isuisists of two separate xecoiidarii-s with their primaries 
connected In series. Knrli secondary lias a high- uml low-|s»tentlai 
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terminal, due to the |»ciition and the method of winding tin* primary. 
The primary Is located outside t In* secondary winding. Tin* secondaries 
an* wound in siuglu tint disks and lie iu the Mime plane a* the primaries; 
with this milli< mI of construction the disidiarge fnun the two terminals is 
vastly itinerant. Tin* |ioieiitinl at the central terminal of the secondary 
is extremely high, while that of the onter turns near the primary is very 
low. Hy connecting the outer terminals of two snch Mrrondurtcs in scrius, 
tin* potential of the outer turns entirely disappears, hence then* is no 
tendency to diselutrge into the primary. 

Tliera Is absolutely uo heating in the primary of the Kiuraide coil, 
as is the case with the Rnhuikorff, so that the insulation cannot Is* 
melted, nor is then* hi*at g**ucrate<l where it can in any way affect this 
delicate part, of the up|Niratus. 

A valuable feature is the water cmtlod spark-gap. The heat ordina¬ 
rily ilevelojssl in various parts of other coils is bs-uliwd lien*, where it 
can Is* cared for without trouble or risk. Iu other mils then* is a single 



rill *1 —Sbn«< IS* t-ninc-iBrniut lie<oilb SrUilr; A, A. wcnoSsry; X II. 


discharge fnun every interruption of the priiu.iry circuiL With this 
spurk gap we haven high -frequency apparatus giving many hiiudral dis¬ 
charges. or surging*, iu the Mi-omlnry for every braik or ravened in 
the primary. Tilts diminishes the time of exjsauire ami increases the 
stemlim-ss of the illumination of the screen. 

The interrupter fa* solid and durable, ami with the spark-gap 
cmMslics an entirely new prineiph*. tunning at constant speed till the 
motor fa* stopped. The alternating mil rapiires no internipter, but the 
spark gap fa. cwmnUal. lie* twe of so liltb* wire in the coil makes the 
apjKir.it iis roinjiart, strong, and portable. The currant consumed fa* about 
two hundred watts. It iiiuv Im* attached to any incandescent lump socket, 
either direct or alternating currant. 
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WE ARE PLEASED TO ANNOUNCE THAT WE ARE SOLE SELLING 
AGENTS FOR THE KINRAIDE COILS. WHICH. PREVIOUS TO 
JUNE. 1U01, WERE NOT MADE ON AN EXTENDED SCALE. THE 
FEW BUILT IN THE LABORATORY OF THE INVENTOR. MR. THOMAS 
B. KINRAIDE. OF JAMAICA PLAIN, MASSACHUSETTS. HAVING 
WON UNSTINTED PRAISE. MR. HOWARD JACKSON, THE WELL- 
KNOWN ELECTRICAL ENGINEER. WHO HAS MANUFACTURED 
OUR GOODS FOR SEVERAL YEARS, HAS SECURED THE SOLE 
LICENSE TO MANUFACTURE UNDER MR. KINRAIDE'S PATENTS 



THE KINRAIDE INDUCTION COIL 

HE Rhumkorff Coil, with its many miles of fine wire wound in thin sections, 
a hundred or more of which are necessary for a twelve-inch spark coil, is 
the starting point from which the Kinrnide Induction Coil was developed. 
This coil consists of two separate secondaries with their primaries connected 
in series. Each secondary has a high and low potential terminal due to the 
position and the method of winding the primary. The primary is located 
\ outside the secondary winding. The secondaries arc wound in single flat discs 
and lie in the same plane as the primaries; with this method of construction the 
discharge from the two terminals is vastly different. The potential at the central 
terminal of the secondary is extremely high, while that of the outer turns near the 
primary is very low. By connecting the outer terminals of two such secondaries in 
series the potential of the outer turns entirely disappears. 

This unique feature is of the utmost importance, as there is no tendency to 
discharge into the primary, a most deplorable weakness of the Rhumkorff Coil, 
and most expensive, since, if the primary tube is punctured, the coil is practically 
ruined. The secondary of the Kinraide Coil is not subject to any such danger. 

Another weak feature of the Rhumkorff Coil is the heat developed in the primary. 
Outside the wall of the primary tube, and in contact with it, is the insulating 
compound. The least increase of temperature in the primary softens this, nnd before 
danger is suspected, it has melted, and no safe operation can thereafter be assured. 
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absence There it absolutely no heating in the primary of the Kinraide Coil, so that the 

OF HKAT insulation cannot be melted, nor is there heat generated where it can in any way affect 
this delicate part of the apparatus. 

In die above, the Rhuinkorff Coil is used for comparison only, and not to 
depreciate its value, after long years of service ns an inseparable part of a well- 
equipped laboratory. 

SPARK GAP 


high A most valuable feature is the water cooled spark gap. The heat ordinarily 

frequency developed in various parts of other coils is localized here, where it can be taken care 
of without trouble or risk. In other Coils there is a single discharge from every 
interruption of the primary circuit. With this spark gap we have a high frequency 
apparatus giving many hundred discharges, or singings, in the secondary for every 
break or reversal in the primary. 

discharge This diminishes the time of exposure and increases the steadiness of the illumina¬ 

tion of the screen. The appearance of the discharge is wholly different from the 
Rhuinkorff spark, and must be seen to be appreciated. 

IMPROVED INTERRUPTER 

A vexatious feature of the old apparatus wa9 the constant attention required by 
the vibrator. The sticking of the platinum points and the cost of their renewal 
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is entirely eliminated by the new rotary break, which will easily handle sufficient 
current without noticeable sparking. 

durability This interrupter is a most solid and durable thing, and with the spark gap, 
embodies an entirely new principle. It is as durable as any part of the coil, and when 
started runs at constant speed until the motor is stopped. The alternating coil requires 
no interrupter. The spark gap, however, is essential. 

PORTABILITY 

light The use of so little wire in the coil makes the apparatus compact, strong and 

weight readily portable. The whole outfit may be taken in the physician’s buggy. In 
hospitals it may be placed upon a small table, and moved from ward to ward. The 
weight of the coil complete is from sixtv-five to seventy-five pounds. 

SMALL AMOUNT OF CURRENT USED 

This apparatus consumes about two hundred watts, costing from two to four cents 
per hour at the average price of electricity. It may be attached to any incandescent 
Inmp socket, either direct or alternating current. 

SHORT EXPOSURES 

successful For X-ray fluoroscopic work great steadiness of illumination is necessary; also 
tests energy enough to brilliantly illuminate the screen. For radiographs it is essential 
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TYPE II FOR ALTERNATING CURRENT USE 



EXPOSURE 


that the time of exposure should not be long; in fact, a great amount of detail in the 
finished negative is often sacrificed on account of difficulties attending a prolonged 
exposure. All these valuable effects are obtainable in this new apparatus, which has 
been put to most severe tests in both private and hospital work for the past three years, 
and is highly recommended by the users. 

The following table of exposures will be found to meet the requirements in the 
average case, with a normal distance and a plate of the ordinary speed. 


Chest 
Shoulder . 
Elbow 
Wrist 
Hand 


FOR ADULTS 
S minutes Pelvis 

2 minute* llip 

15 seconds Knee 

5 second* Ankle 

2 second* Foot 


2% minutes 
2 Y t minutes 
60 seconds 
15 seconds 
5 seconds 


SUMMARY OF ADVANTAGES 

A summary of the advantages of the Kinraidc Coil are portability, safety of 
operation, simplicity of construction, durability, small amount of current used in 
operating, steadiness of illumination of fluorescent screen, a greater amount of X-ray 
light than from any other apparatus, always ready for work in nil weathers, no 
sparking into the primary, no melting of the solid insulation of the secondary, easily 
and cheaply repaired, no platinum points, no breaking down of the condenser, a much 
shorter time of exposure than has been before obtained, and it cannot be burned out. 
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REGULATION AND CONTROL 

The Kinraide Coil and the tubes designed for it are built to stand the full current 
from the street mains. Experience, however, has shown that a regulating device is 
required for the best work. 

For this purpose a special rheostat is inserted in the primary circuit, and this, 
together with the vacuum regulating device attached to the tube and stand, enables the 
operator to regulate the coil and tube to a nicety. 

In the field of therapeutics a rheostat is an absolute necessity, ns the full current 
from the coil can be borne by but few patients. By its use the dosage may be 
regulated from one so light as to be almost imperceptible, to one so strong as to 
produce the most severe effects. 

TUBES 

Our tube, at first sight, is not different from the ordinary X-ray tube. It is, 
however, carefully constructed upon accurate measurements made from, and according 
to the requirements of this coil. The curvature and size of the cathode, its distance 
from the anode, and the proper vacuum have all been experimentally determined and 
incorporated into its structure. The alternating current tube is n new departure, is 
the outcome of years of experimentation, and is unequalled for definition. For best 
results our tubes should always be used with these coils. 
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Too much stress cannot be laid upon the necessity of having a suitable tube, as 
therein lies the secret of the best work. All of our tubes for coil use arc fitted with 
our special vacuum adjuster, by which the vacuum can be held at any point with ease. 
It has been a difficult problem to successfully design a tube to resist the energy 
developed by the Kinrnidc Coil, many methods having been tried with varying 


keatino Cold water is not a desirable clement to introduce into a tube while in operation ; 

controlled neither is the use of masses of Base metal to take up the heat ndvisable, on nccount of 

the gases given off, which change the vacuum. We believe the proper method is to 
use extremely thick platinum, the avoidance of which has heretofore been the object of 
many manufacturers. We have found that this is the surest and best method to 
accomplish the end sought. 

ANODES The anodes on this type tube will become red or almost white hot if the entire 

current of the coil be used. This docs no harm as the platinum is of the hardest 

variety known and is supported on a steel rod, which will not bend or become displaced. 

economy Our tubes are run successfully by the most powerful generators with no trouble 

from varying vacuum, and experience has proved their use is economical. They arc 
readily repaired, an advantage not possessed by the complicated varieties, and by no 3 
means an unimportant consideration. All our tubes arc hand made from the best 4 
German glass, and are carefully annealed and exhausted to just that nice point which 4 
gives the best results. 




Our terminals 


rorthy of commendation. We are proud of the mechanical 
design of our tubes, and extended use shows that they 
have ample strength exactly where needed. In short, our 


TUBE STANDS 

Our experience has shown us that the present tube- 
holders on the market leave much to be desired for practical 
every-day work. After much experimenting wc have 
produced a floor stnnd that is not complicated, has all 
needful adjustments, is sufficiently rigid, and looks well. 

An adjustable spark gap for tube regulations is a valuable fea urc and th 
addition takes up no extra space. By its use the vacuum may be held a «*?««* 
desired. An arrangement of this sort is a necessity and should be -dcr^ wtth each 
coil. The onlv metal used is the cast iron base. 1 he tubes and wires a c 

with the best hard rubber, thus increasing the efficiency of the whole apparatu . 




m 




The above handle was devised by Dr. Frederick} Strong, of this city, and used by 
him as a means of regulating the dosage delivered by the various forms of vacuum 
electrodes. 

discharge With the plates widely separated, there is little, if any, effect perceptible by the 

» patient, but by bringing them nearer together a beautiful blue discharge takes place, 
and the amount of current is gradually increased. 

The various forms of electrodes illustrated on pages l'J and 21, but without handles 

I and with special base, may be used with this handle. 

Price of Handle complete with one No. W Electrode. . $15.00 

Extra Electrode*, each. • • • 4 -°° 

| 
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COILS 


PRICE LIST 


This apparatus is constructed from the finest materials and finished in the best 
possible manner. No second grade is made. 


CODE WORDS 


TUBES 


The Kinraidc Induction Coll 

( Direct and alternating currents of 

500-Volt Coils, extra. 

52 volts, 7,200 Alternations, Kopcrig 
110 volts, 7,200 Alternations, Koperkics 
52 volts, 16,000 Alternations, Koperkleur 
110 volts, 16,000 Alternations. Kopcrmolen 
110 volts, 15,000 Alternations, Kopcrtnunt 


.$200.00 

II voltages from *0 to 250) • 

. 20.00 

110 volts, Direct Current, Intardatum 
220 volts, Direct Current, Intardctis 
235 volts. Direct Current, Intarlando 
250 volts. Direct Current, Intarlare 
500 volts, Direct Current, Intarlato 


K Tube for Direct Current Coil (Code Word, Dclustro) $15.00 

11 Tube for Alternating Current Coil only (Code Word. Delusively) 18.00 

Insulating Cords for Connecting Tubes, per set. 1.00 

An allowance of $3.00 towards the price of new apparatus will lie made for the 
return of the complete terminals of cither of the above tubes. 


FLUOROSCOPES 

Platinum Barium Cyanide Fluoroscope, 4 x5 (Code Word, Eapse) . $8.00 

Platinum Barium Cyanide Kiuoroscope, 5 x5 (Code Word, Rnrinus) . . 10.00 

Platinum Barium Cyanide Fiuoroscope, 5x7 (Code Word, Earshrift) 12.50 

Platinum Barium Cyanide Fluoroscope, 6x6 (Code Word, Earthiness) 13.00 

Platinum Barium .Cyanide Fiuoroscope, 6 x8 (Code Word, Earthling) . 16.00 

Platinum Barium Cyanide Fiuoroscope, 8 xlO (Code Word, Earthly) 24.00 
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qjtAUTY The Platinum Barium Cyanide from which these screens are manufactured is 

crystalizcd and rc-crystalized before the cardboard is coated: afterwards a protecting 
varnish is applied, which makes them, in our opinion, the best screens in the country 
today. These screens are brilliant and lasting, and of very fine grain. 

Tungstate of calcium screens will be furnished if desired.. These are much 
cheaper, but we do not recommend them for ordinary work. Price list on application. 

X-RAY PLATES 


5x7, per down.$1.40 

per down. 2.30 

8 x 10, per doxen. 3.40 

10x12, per down. 5.50 

11 X 14, per down. ;.0O 

Complete developing and printing outtit, with full instructions for use 5.00 


A supply of the above sizes always in stock. These plates are specially wrapped 
in light proof paper, no plate holder being required for use with the X-ray. 

FLOOR TUBE STAND 


Floor Tube-Stand, with Adjustable Spark Gap (Code word. Finados) . $10.00 

A Finely Polished Quartered Oak Table large enough for either of the fore¬ 
going outfits, andequipped with ball bearing castor* (Code word. Firmandos) 12.00 

Rheostat . 8.00 
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HIGH FREQUENCY ELECTRODES 



CODE WORD? KRARMHELN 



C- qg-jt. 

code wonn, kraknkmch 
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ELECTRODES FOR HIGH FREQUENCY WORK 

No. 14 Viicuii in Electrode, for general application . 

No. 2 Vacuum Electrode, for vaginal application 
No. 8 Vacuum Electrode, for rectal application 
No. 11 Vacuum Electrode, for vaginal application, with cuped end 
No. a Vacuum Electrode, for urethral application, with curved end 
No. 7 Vacuum Electrode, for urethral application, utraight 
No. 18 Vacuum Electrode, for eye application .... 

No*. 17 and 18 Two Gcisslcr Vacuum Electrode*, highly colored for.giving 
general tonic treatment ...... 

One pair Metal Handle* and Cord* ...... 

Special Electrode* for any purpose and of any shape made to order; price 
on application 

Set of eight Electrode*, Metal Handle* and Cord* .... 


SAMPLE OUTFITS 

OUTFIT NUMBER TWENTY-ONE (Code Word, Unproposed) 

Kok Direct Current— 

One (1) Direct Current Kinraide Coll ..... $200.00 

Two (2) Tube*. Type K ....... 30.00 

One (IJ 6 z 7 Platinum Barium Cyanide KlHoroscope 12.50 

One < 1) Floor Tube Stand, with adjustable Spark Gap for controlling vacuum 10.00 $252.50 
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CODE WORD Kon SET, KRAENZEN 




OUTFIT NUMBER TWENTY-TWO (Code Word, Vestinircs) 

For Altbrxatino Current— 

One (1) Alternating Current Kinraide Coil ... $200.00 

Two (2) Tube*, Type H.3C.00 

One (I) 6x7 Flatinum Barium Cyanide Fltioroscope 12.80 

One (1) Floor Tube Stand, with adjustable Spark (lap for controlling vacuum 10.00 $258.50 

A rheostat for regulation i« recommended for u»e with either of the above outfit*^ 


OUTFIT NUMBER TWENTY-THREE (Code Word, Unprovide) 

For Direct Current— 


One (1) Direct Current Kinraide Coil 
Two (2) Tubes, Type K 

One (1)6x8 Platinum Barium Cyanide Fluorotcopc 
One (1) Floor Tube Stand ..... 

One (1) Rheostat ...... 

One (1) Quartered Oak Table .... 

One (1) Set of Three Electrodes, No*. 14, 17 and 1* 

OUTFIT NUMBER TWENTY-FOUR (Code Word, Vest intro) 

For Alternating Current— 

One (1) Alternating Current Kinraide Colt 

Two (2) Tube*. Type II. 

One (1) 6x8 Platinum Barium Cyanide Flunroscopc 
One (1) Floor Tube Stand .... 

One (1) Rheostat ...... 

One (1) Quartered Oak Table .... 

One (11 Set of Three Electrodes, No*. 14. 17 and 18 


$200.00 

30.00 

16.00 

10.00 

8.00 

12.00 


8.00 $284.00 


$200.00 

36.00 

16.00 

10.00 

8.00 

12.00 

8.00 $200.00 
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In ordering coils give voltage of circuit, whether direct or alternating; if 
alternating, the number of alternations. 

Full directions for operating accompany each coil. 

We want our customers to feel perfectly free at all times to call upon u» for expert 
advice on all things pertaining to the operation of X-ray outfits. 

The factory where our goods are manufactured is well equipped with the finest 
tools and latest facilities for our business. 

CATALOGUES If interested in static machines and electro-therapeutical apparatus in general send 
for Bulletin Number Twenty-Four. Static tubes, Bulletin Number Twenty-Five. 
superiority In therapeutics it is generally conceded that the Kinraide Coil is superior to all 
other apparatus in ns much as the current may be used to excite the various high 
frequency electrodes for both internal and external uses. Pictures of a few of the 
various forms of electrodes will be found on preceding pages. 
therapeutics For treating cancer, lupus, die various forms of skin diseases and the removal of 
superfluous hair, the coil and X-ray tube liavc a very broad field. The numerous 
forms of regulation, the reliability and the great quantity of X-rays generated, make 
the apparatus a most necessary part of a well-equipped office. 

Coils in general and the Kinraide Coil iu particular are conceded by those best 
posted in this sort of work to excel all other instruments. 
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TERMS 

Prices in this catalogue are net. 

Remit by money order, express or by New York draft. Add twenty-five cents 
to face of all checks, except on New York or Boston, to cover collection charges. 
references Customers unknown to us must give satisfactory references, or send draft with 
order, for which we will allow five per cent, discount. We will ship C. O. D., 
provided a remittance of twenty per cent, accompanies order. Charges for return of 
money to be borne by purchaser. 

Goods will be delivered f. o. b., freight or express, Boston, Mass. No charge 
for packing. Each piece of apparatus is carefully packed and no allowance will be 
made for loss or breakage in transit. 

Western Union Telegraph code used. Telegraph and cable address, “ Swcttxray.” 




Ray Therapy. Per pound, 75 Cents 


This material is specially 
rolled for us and is of the proper 
thickness for use in treating 
/JpQ-* cancer, lupus and all diseases 
WST. where the X-Ray is used. It is 
Vostonl much lighter than lead, is as 
flexible, and remains clear and 
bright. 
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HIGH POTENTIAL AND HIGH FREQUENCY. 


NIKOLA TESLA. 


A LEC T U K E 


DELIVERED HKFOIttt THE 

INSTITUTION of ELECTRICAL ENGINEERS, LONDON 


^ ^ u Portrait and Biographical Sketch 
of the Author. 



14® 

turb the elictroetntic or magnetic condition of the earth, 
and transmit, ir nothing clue, lutellixence. 

It ha* lieen my chief aim in presenting these results to 
point out phenomena or fealuresof novelty, and to advance 
idea* which I am hopeful will serve as starting iwints of 
new departures. It has been my chief desire this evening 
to entertain you with some novel experiments. Your ap¬ 
plause, so frequently und generously accorded, has told me 
that I have succeeded. 

In conclusion, let me thank you most heartily for your 
kindness and attention, and assure you that the honor I 
have had in addreieuug such a distinguished audience, the 
pleasure I have hail in presenting these results to a gather¬ 
ing of so many able men — and among them also some of 
those in whose work for mauy years past I have found en¬ 
lightenment and constant pleasure—I shall never forget. 


A TIM ELY W O 

THE 

Elestris Kail 

IN THEORY AND PRAC 

A COMPLKTR TRKATtSK OS 1 

Construction and Operation of Electr 

-BY- 

0. T. CROSBY and Dr. LOl'I 

Handsomely and Copiously Illu: 

In this important new book will be 
discussion of the princ iples, apparam 
oils of construction employed In elect 
ing The treatment of the subject is 
practical, and will commend itself i 
electrical engineer, the student and 
railway manager. 

The necessity for such 
felt by everyone interested 
need of accurate and «»»'li«d 

Copies of The Ekctr.c ; 

Practice will be 

Prki'AID, on receipt of the price, 

THE III. I- JOHDSTOn 


•h a Imok ha* b 
■stcil In the sub 
■.biased Inform 
,c Railway in 1 


(67-177 Times Building, 
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INVENTOR, DIES 
AT AGE OF 85 


Gained Fame in Field of 
Electricity. 


New York. Jan. 7 Mb.—Nikola 
Te*la. S5, an electrical Inventor, died 
tonight In his suite at the Hotel New 
Yorker. 

i s of the hotel staff reported 
that Tesla had hcon in failing health 
for two years. He was found dead 
in bed. With emphatic Ideas on | 
sonal health as well as electrical 
gineoring. Tesla was a vegetarian, 
and had hi* meals especially pre¬ 
pared for him. 

1 of a Greek clergyman and 
a Serbian mother who was the da ugh- 
t inventor. Te*ln 
y 10, 1857. In Smlljan, a 
ustrian Croatia, and grew up with 
Ideas buzzing in his head. 

Ho got hls schooling at the Poly¬ 
technic institute In Gratz 
University of Prague. In after years 
Jch institutions as Yale. Columbia, 
nd Vienna Polytechnic loaded him 
with honorary degrees. 

Worked with 
His practical career began in 1881 
t Budapest, where he brought out 
is first invention, a telephone 
peater. Three years later, when 
was 27 years old. he migrated to 
United States and became an An 


and generators. He described Edison 

as "by far the most successful and 
probably the last exponent of the 
purely empirical method of investi¬ 
gation." 

t Into research 
own hook, sending forth a stri 

inventions. He conceived the I__ 

fectivv method of using alternating 
electrical current. Four years after 
landing in the United States, he pal- 
enled an induction motor, making It 
possible to convert electrical energy 
into mechanical energy more efficient¬ 
ly and economically than by direct 
current. 

Many Other Inventions. 

The principle of the rotary 
netlc field embodied In the apparatus 
used to transmit powers from Nlag. 
ara falls was hls invention. 

Other work which helped raise him 
to a place among American inventor* 
Included a system of arc lighting, a 
system of electric conversion and dls- 
I tributlon by oscillatory discharges, re¬ 
searches and discoveries in radiations, 
materials streams, and emanation*. 

New forms of dynamos, transform-, 
ers, induction colls, condensers, and 
other electrical apparatus also were 
chalked up to the credit of hls genius. 

I A bachelor always, hls dally routine 
was unusual. His hour for retiring 
—is 5:30 a. m. and he usually ' 



Life of Nikola Tesla 


First Full fiiography 
Of ElectrtcaTUeruus 

Rcvievfd by 

Joachim Joesten 


diwork In an electrical repair 
shop. Four years Jeter, the penni¬ 
less Immigrant owned a million 
donors, which George Westing- 

house paid out to hint for a bunch 
of his inventions. For the next 15 
years he lived in ejover, producing 
ever new wonders and entertain- 

PRODIGAL GENIUS: THE &‘WlK l t&E 1 2LS5 
LIFE OF NIKOLA TESLA. By nor did he pay ar,y attention to 
InHn 1 rv Neill lo«K Woth his female admirers. Sex was 
John J O Neill. Ives Wosh- banncd trom tho Ufc of this fan . 

bum. 322 pp.’ $3.75. taslic explorer. In the ’20s his 

i fame declined and he was all but 

JF FAME can be measured by forgotten. He died on Jan. 8, 1943. 
1 the linage accorded each great penniless as he had arrived at 
name in the Standard reference these shores and alone as he had 
1 —‘ u * Yugoslnv-Amerlcan always been amid grandeur and 

>la Tesla undnuht- ...* 

ret c 

... .. 

J» Moai innsneaq ■ 

*1170 3UQ Histosnfl 
•OD tit pall'Jl-ii||t ucmjpi [til 
pus .<rS ’UlHt-iq * ui Dissep 
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First photograph ever taken by Phosphorescent Light. 
The face is that of Nikola Tesla, and the source of light 
is one of his phosphorescent bulbs. Time of exposure 
eight minutes. Date of photograph January, 1894. 
Century Magazine, April 1895. 
c/o The Turn Of The Century Electrotherapy Museum 



Latest form of Tesla Oscillator combining Steam Engine and Dynamo. Century Magazine, April 1895. 
c/o The Turn Of The Century Electrotherapy Museum 
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Installing and Operating Directions for 

“LIGHTNING” 

The Aloe Electro-Therapeutic 
Portable Cabinet 





A. S. ALOE CO. 

SURGICAL SUPPLY HOUSE 

511-513 Olive Street 
ST. LOUIS, MO, 


i 


The human nervous system can detect oscillation* in an 
i let trii ,il current op to 10,000 per oeeoitd, and a* the frequency 
increases tin* sensation decreases. The "Aloe" Portable :i-. a 
frequency output of one million per second. 

The physician therefore has at hi* command a tremend¬ 
ously powerful agent which he can safely apply to his patients, 
giving them in a few moments more benefit than in hours 
with the otic time popular lottery outfit. 

This High Frequency Current is delivered by our portable 
in various ways, viz . by means of the glass vacuum electrodes, 
the iJ'Amonval method, using the Auto-Condensa:imi Chair 
Pad. a modified Diathermy as described ut the following. Ful- 
gu ration, etc, 

FOR HIGH For High Frequency Current-, ior u-c with 
FREQUENCY die i ib.— Vacuum Electrodes, set levers “L7 
CURRENTS 1 ” and “K" on points I 

Lever “C" is Rheostat Control, and governs 
the Amount of current entering the machine; point 1 being low 
e i t. and point highest amount of power. 



A more powerful, medium High Frequency Current i> oh 
mined with lever “FL" on point 2 A longer q>ark discharge 
with lever “K" on point 2. Regulate at all times with quirk 
interrupter points “Ik” 

CAUTION Never touch the metal parts of your cord or 
handle when same arc in use. 

Du not make or break connections with active pole with¬ 
out first cutting otT the cut rent with switch “A" 

Never touch any levers or switches when holding an aettz'e 
electrode in the hand; hold the handle. Molding an active 
electrode, and touching a switch or lever completes a circuit, 
and is very apt to mean a .severe shock. 

High Frequency Vacuum Tube treatments are indicated 
generally in Infectious Skin diseases, arid superficial condi¬ 
tions; and internal infections that can hr reached with dec 
trodes. 

FOR Set lever "H" on point I or “OFT” point 

D'ARSONVAL'S-t lever ”K‘‘ on point 2 
AUTO CON- -M-f lever “F” on pi util 2. 

DENSATION Have -park fxiint- “R" nearly closed., as for 
High Frequency'. 

Set lever M C’ on point 1 at start of treatment, and increase 
current Uv advancing same to any burton up to mimlxr 5. 
(Point 1 is minimum; point 5 iMarhaum.) 

Never change setting of lever "C,’ T "K” <>r 'TV without 
first breaking current at switch "A". 

Sir that switch “A" is open. Connect heavy maroon 
cords tu binding posts marked “d'Arsonvnl " Fasten t*t»e cord 
In \uui J'ad and other l"Mg nickel plated handle. Have 
patient sit firmly back against the pad, and al-o hold firmly to 
handle, using both hands. 

7 


more benefit tlum if asked to sit up during treatment. Cer¬ 
tainly the position should depend entirely on the physical con¬ 
dition of the patient. Always shut off the current before 
letting patient drop the* handle, and never i>emnt the patient 
to drop the handle ti't’fA the current on, a> a spark sufficient 
to bum the skin will result. 

To regulate strength of current adjust stark points as for 
High Frequency. Remember, the closer the points are ad¬ 
justed, out* tu the other, the higher will he the rate oi Fre¬ 
quency or oscillations, and the -moodier the current 

To ascertain the amount of current being delivered, hv 
means of the Color Stale sent with the outfit; open switch “A" 
and break connection from machine to metal handle, and 
fasten cord to small binding |*»st on end of the lamp furnished. 
H v lip on the nickel plated clip should now be inserted into 
the clamp on ihc end •*! the long handle, and the clip itself 
snapped over the brass threaded portion of the lamp. 

Now seat the patient as before, start the current the same 
way. and you will find the lamp glow :«• different -shades of 
color, depending on the Betting- of -■ ver • "C and 4 *J\" and the 
adjustment of spark imiuls "B.” The mure current passing, 
the brighter will hr the shade While the current is passing 
through the lamp ■ in -erics with the patient ), hold the colnr 
scale close up and match lamp color to some one of the num¬ 
bered shades. 

As an example; should you desire 500 Milli-Ampcres, and 
the Limp color matches sliade marked *150 or perhaps 525. 
either increase or decrease the amotmt of d$w hi rg< by m e an s 
of spark |>uint- "B.” To increase—open point- somewhat, to 
decrease—bring joints closer together. 

Regulation of this current can also be obtained with lever 
M E” which when set on point 2 gives the strongest D’Arsonral 
current ami when set on point I weakens the current. 
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To clean these |*ante, wet with saliva the corner of a cnrrl 
and slide between points until both surfaces are thoroughly 
moistened; then lmru off the moisture with tlie current, by 
closing switch “A." Have no clfflrodf in the circuit :i lun 
cleaning points, twr do not Jun e patient connected with Auto 
rad uith lamp in circuit Repeat Ihe cleaning process two or 
three times and you will find a considerable quantity of carbon 
u<lheiing to the card. Work regulating screw "IT* back and 
forth during this process. This- will serve to take up most all 
foreign matter which may be present in the form of carbon 
You will note the very fine control of your High Frequency 
Current after cleaning in this manner. 

Should your points become exceedingly rough at nnv time, 
you may havr to resort tu the sand papvi method of cleaning. 
Take u small piece of very fine sand p:q**r and fold same back 
tu back mi that you* have a rough turface exposed on both sides. 
Insert this carefully between the points; close adjusting screw 
"PA gently, and ‘'lightly withdraw the paper Do n: t use this 
method more often than absolutely necessary as it wears down 
the points and is liable to nuke them uneven. A -slight film 
of high grade sjxrm oil spread over the points after cleaning 
will suffice to keep down this formation of carbon, as it seems 
to temper or treat the silver surfaces and certainly goes a long 
way to prevent pitting. Be sure to open switch “A” each time 
you arc through using the outfit. 


DIRECT i in- irvd true tytT of Diathermy discharge i< 

DIATHERMY f fairly hnv voltage, high milltampcrage and 
exceedingly high frequency or rate of oscilta- 
liunn ( and mrr portable will deliver this valued modality as 
well as any portable on the market, regardless of site or price, 
:md even a better current than furnished from some of the 
high priced cabinets. 

Set levers and make connection and regulate the same as 
for the D'Arsonval Auto-Condensation Current. 

it 



Treating Pneumonia, Modified Diathermy Current 

electrical resistance «*f the ■'kin itself by moistening with salt 
water. 

To become accustomed to ihts treatment, it is best to try 
same on yoitrxlf. l ake position on the pad, make connection 
irk thr NV r^.14 hand dectrode. which owing to its construction 
will remain in positive contact with the palm of the hand and 
allow the fingers to remain free, anr! have some other (arty 
start the current through the machine. Start with a mild 
current, having levers "K" and M FA on points 2, lever "C 
on points I 2 and spark points "IV’ nearly closed. Then 
gradually increase the current by opening |*»ints “B" until 
a slight warmth is felt on the hand and wrist. Raise the hand 

13 


Application 

of 

Fulguration 


To increase the length of q^irk, never move levers "K" or 
”K,“ 'nit adjust -I- far as possible, first with points "B M and 
farther with lever *VA Knelt tin* when lever *'C” is advanced 
idfrcjy.- with swxU'h "A" open), hi Mire that spark |*'iin- "IV' 
are ckwclv adjusted. As an example: set lever “C” on point f, 
open spark points 'TV to deliver maximum current at that 
setting: then open switch set lever “C” on 2, all but close 
spark points "BA and you will find the current a trifle stronger 
Ilian when lever * 4 (7' was on point l and points “B” wide open 
It is ,i gradual step and any power can hr obtained. 

It is advisable to use an anesthetic, locally, before 
applying the fulguration electrode, as the spark has a hot 
caustic effect and really seara its way into the tissues, making 
4 ihe treatment too painful tor ordinary' cases, unless cocaine or 

some other agent B employed first. 

Apply electrode point (three arc inclttdi d with the handle >, 
directly u» the part to he treated. and make contact lyith the 
spring lever using index finger or thumb. To alleviate the 
resulting pain as much ns j>ossihle where sensitive tismi' are 
being encountered and where no IikhI anesthetic i- being used. 

IS 




If a greater degree of heal U desired for very short inter¬ 
vals, you may advance lever “i i** a button or two farther, but 
then flash the current off arid on by mraii- of the cautery hnn 
die switch. If unable to obtain enough heat even with lever 
"(i” clear over to the end or twelfth butiui, open switch "A A 
M*i '*(/’ back to I and advance "C" to probably 3 or 4. (..lose 
switch “A" and advance TA lx*fore until the deseed cur 
rent is obtained. You may even advance lever "C” as far as 
point 5 as this extremely heavy current may be necessary for 
large special knives. 


Proper method 
of applying 
Cautery 


If your knife does not heat when connected and operated 
as above, try some other circuit to make sure yon have current 
entering the machine. Look closely at levers *'G,” “H" and 
“C,” to M*e if they are making good contact on the buttons 
Also examine the blades and contacts of switch "A" In see 
that they are clean and fit snugly. 

Your knife itself may even he at fault, the <:f»p|>er bars in 
which the tip is held possibly I*emg jammed together in packing 
or shipping 

1 ? 
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SINUSOIDAL See ih;u lever V»" on [>:>int 1 <>r “Off" 
point. 

See tlwit lever "II” is on contact “S. M 
Sw i htil lever is on jioinl 1 



Application ol 
Sinusoidal 
with 

Spongio Disc 


i onnect short ntdttl plated handles with light inafoon cords 
to posts marked "Srnu." H.isc patient j'rasp the handles firmly 
and graduate amount of current to |»tiem l*y advancing lever 
“ti" same as described under Cautery and Diagnostic. 

More current may be obtained by advancing lever “C"— 
jx.int one being lowest* power. and |M>int six highest 

A moist pr.d or Spongio Electrode n* illustrated, can be 
used to advantage in many instances where the round handle 
would he found rather inconvenient. 

i» 
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Although the induction coil is one of ilie oldest forms of 
electrical apparatus, comparatively little progress lias lwen 
made toward rendering its design an exact science. There 
ari_ i several reasons for this lack of progress, the most im¬ 
portant of which are the following The limited field of 
application„ the method of rating by length of secondare 
spark, erroneous assumptions in the mathematical ireai- 
_ merit of the theory, non-uni form performance of intci- 
rupiers, and lack of instrument^ suitable for experimental 
study of the performance. 

The field of application has within the past few years 
spread from the laboratory and lecture room to medicine 
radiology* wireless telegraphy* gas-engine ignition, clc M so 
tv L bat to-day the indue Lion coil is as much a commercial 

. machine as is the elmric motor. The constantly grow- 

l_^ hig commercial import3nee of this type of apparatus and 
the lack of an cxaci and definite treatment of its theorv 
and performance, determined the writer to undertake the 
J translation of H. Anhagnat's most excellent work. 

In this work ihe author lias recognized the extreme im¬ 
portance of the interrupter, and has devoted a generous 
portion of the work to the treatment of the theory, cosi^ 
at rue lion and operation of the various types now used. 

It is well known that the design of induction coils is 
almost entirely empirical, due to the lack of exact knowl¬ 
edge upon which a practical working theory can be based. 
H. Aimagnat has done much toward clearing up the ob¬ 
scure point 5 , and his work marks a decided advance 
Inward the day when the induction coil will be calculated 
for a given service with llie some assurance and accuracy 















iv PREFACE. 

as we now calculate transformers. All of the author r s 
theoretical deductions arc based upon and checked up with 
actual results, am! the book contains a selected collection 
of oscillograms illustrating the points under discussion. 

To the bibliography covering the period from the be¬ 
ginning to 1904, the translator lias atlded the most im¬ 
portant articles which have appeared up to date. 

New York, March 2, 190$. 

THE TRANSLATOR. 
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INDUCTION COILS. 




i 
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CHAPTER I, 

lifTEOp ucn on, 

L Definitions—For the sake of dearness in this study, 
kis necessary, first of all, to define the special terms which 
are hereafter used and hastily to review the principles of 
the induction Coil. 

The induction coil contains two circuits which are dec* 
trically insulated from each other, the primary, 1 H (Fig. 1), 



and the secondary, 2 , in which ane,tn,f, is generated by the 
varying Hu* set up by the varying current in the primary. 
In order Go increase the inductive action of I he circuits 
the primary roil is wound upon a magnetic cote, F. made 
up either of a bundle of iron wire, ur of ihut iron sheets 
called lamina lions. 

The path traced by the magnetic lines of force is called 
the magnetic circuit. These lines of force form closed curves 
(Fig. 2 and 3J regardless of the form of the iron core: 
Imwcvcr, circuits, in wbkh the greater pun of the prnh lies 
through air arc railed open magnetic circuits: such is the 
case with bar magnets or straight cores (Fig. 2 }. On the 
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IKDUCTIOX COILS. 


INTRODUCTION- 


3 



other ham! circuits in which the lines do not leave the 
iron arc called closed magnetic circuits (Fig. 3). 

The secondary circuit consists of a coil, which is generally 
placed outside the primary coil and well insulated from it. 
The winding »f the secondary cot! comes into one of two 
general classes according to ihe method of winding. These 
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Classes am the solenoid or cylindrical windings, and the 
hdteal or disk windings. The first is made by winding con¬ 
tinuous spirals upon a cylindrical mandril (Fig. 41. while 
the second is composed of n number of element ary coils 
separated from each oilier by insulating disks and connected 
together (Fig. dK No mailer which son of const ruction 
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is used the ends of the winding arc connected to the binding 
posts or terminals, if 8 (Fig. 1). 

In order Ui prfiduce the (Inc’luations in the primary cur- 
rem which arc necessary in ordrr 1o generate c.m.fs. in (he 
secondary, an in term pier. i which periodically ofiens and 
closes ihe primary circuit* is connected between the winding 





and the source, P. Interrupters may be divided into two 
classes^ namely: Mechanical and ekttrolylic- 

Al the moment when the primary circuit is broken a 
spark is produced at the point of rupture, and at the same 
lime a great deal larger discharge takes place across between 
the secondary terminals. The former is due to the self- 
induction of the primary circuit, which tends to maintain 
the current even after the circuit is opened, The latter is 
produced by the mutual induction between the primary 
and the secondary'. 

To distinguish between the two one is called the primary 
spark a old the other the secondary spark, or simply spark. 

In order to reduce the primary spark and increase the 
secondare spark, a condenser, K (Fig. 1), made of sheets of 



tin-foil, separated by sheets of insulation paper, mica, thin 
glass etc. H is shunted around the iiueituptcf, L 

The e.nvf. of the source causes ihe primary current to be 
established and the rupture of this current, by the in¬ 
terrupter. develops* in both circuits at the same lime, 
c.m.fs. winch are infinitely greater than that of the source; 
these c,m K produce potential differences at the secondary 
terminals. B B, and at the pc-im of rupture, which are 
sufficiently large to cause the sj arks. The e.m I developed 
in the primary is called the e.m.f. of self-induction, the other 
is called the secondary c m f The ratio between these 
I wo e m fs. is approximately eoual to tht ratio of the num¬ 
ber of turns in the respective circuits. This ratio is called 
the ratio oE transformation. 
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INDUCTION COILS. 


INTRODUCTION. 



In order that the sparks may pass between two points* 
it is nerUssary that there exist between the points a po¬ 
tential difference, the value of which depends upon the 
form of the electrodes, the distance between them and the 
medium which separates them. The Critical potential 
difference: is called the striking voltage and the cormspend¬ 
ing distance the striking distance. A spark can only be 
produced by breaking down the dielectric which is inter¬ 
posed between the electrodes; ihe striking voltage is 
gma 1 er accord mg as tlie dielectr it si ren gt h is greater, Un less 
speedily stated , when we Speak of striking voltage or strik¬ 
ing distance, it is understood that the dielectric is air at 
atmospheric pressure. 

When the interrupter closes the circuit, the current in the 



primary docs not immediately reach iis normal value, but 
increases at a rate which dej ends upon the sdb induction 
and the resistance of the primary rireuit (1-ig. \tt. This 
phase. A r is shown in the curve plotted between time and 
primary current. The form of tins part of the curve 
depends upon the ratio of the coefficifent of self-in duct ion, 

of the primary circuit in its resistance, ft; this ratio /, + ft ., 

is called the time constant. Aficr the circuit has been 
broken it remains open for a lime, B. The sum. .4 + B of 
these two limes is called the period, 7\ of ihe interrupter; 
the reciprocal of the period is called the frequeue) 1 of the 8 

interrupter. When m coni muon* ope ml inn the frequency 
is equal in tin? number of breaks \\?t second. 

At Uie moment when the circuit h broken, electric 


oscillations are set up in both circuits. Since it is possible 
for these oscillations to have different periods* they are 
designated us primary oscillations or secondary oscillations 
according as they have their origin in the primary or 
secondary. The frequency of these oscillations is always 
defined as the reciprocal of their period and not by the 
r number of oscillations per second. In fact a discharge 

can take place in a great many ways. The spark may be 
j; silent* clear yellow and surrounded by a corona; in which 

r' cast it has a frequency very nearly equal to that of the 

secondary current. It may be white, and give off a crack* 
ling noise; in which case there are a great many discharges 
of exceptionally short periods for each secondary oscilla¬ 
tion; these are called high frequency sparks. That which 
is often called the frequency of the spark is nothing other 
; ' than the frequency of the interrupter* because Ihe eye 

perceives only one spark for each break of the circuit. 

The value of the current in the primary may be taken as 
J the maximum reached just at the moment of rupture; 

this is the most important value; and is called the initial 
value. 

A continuous-current ammeter connected in ihc primary 
circuit will show 1 simply the mean value; this value is useful 
simply in determining ihc current consumption; it does not 
throw any light upon the effect produced, since this de¬ 
pends upon ihe form of the current curve and the length 
of time, ft, that The circuit ts open. Sometimes altematitig- 
currcnt ammeters arc used to measure the primary current; 
Lhesc instruments give the effective current values, that is, 
the square root of the mean value of current squared, a 
quantity which has nothin'; to do with the phenomena. 

Al each closing of the inicmiptcr a certain amount of 
energy is sioted in the primary, a part of this energy is 
released by the discharge in the secondary. The storing 
of this energy requires a time which is longer or shorter, 
according to the power of the source; bur ai the discharge, 
this quantify of energy is released in a very short urm% 
giving an excessive power of shun duration 
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6 INDUCTION COILS. 

Tliis explains why with a very small amount energy 
such powerful mechanical effects, such for instance, as 
piercing blocks of glass, can be produced. If the total 
number of discharges taking place during one second are 
considered, tht; mean value of the power output, wbkb is 
much Ic^s than the instantaneous value, is obtained. The 
energy transformation doers not take place without losses; 
the currents in the circuits cause healing; this consumes 
energy according to Joules laiv: i.e. t the copper loss. The 
iron in the core is alternately magnetized and demag¬ 
netised, and becomes heated by hysteresis. Because of 
these losses the energy output is but a fraction of the energy 
input; the efficiency is the ratio of these two, or it is the 
ratio between the mean power output and the mean power 
input. In this book no other us* will be made of the 
word efficiency * 





f 

I 

j 


: 
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CHAPTER !I. 
HISTORY. 


a. Historical resume— The question of priority of dis¬ 
covery and construction of the induction coif is indeed 
difficult to determine at the present day. The papers nf 
that period give very vague indications: egressions are 
cmploved in so many different ways Dial we are obliged 
to fall back on later documents for accurate accounts. 
Eye witnesses themselves vary in their accounts. t*u 
MonceL for instance, after having, in his “Notice sur 
I'appfireil d "induction de RuhflikorfT. attributed to 
Rulmikorff all the credit of the practical realization of the 
induction coil, contradicts all this in his ~ Applications de 
I'dlcrtriciie ,+ 1S73. The cause of this contradiction is a 
pamphlet by Page, “History of Induction - (11 N>. 

3 Cn* published in America in ISfi" This pamphlet is 
out of prim and cannot be found to-day in *he French 
libraries- This publication, which appears to have been a 
protest against the Volta pri*c awarded m Ruliflikwrf. is 
above all. □ long eulogy on Page* by himself. Unior- 
tunatelv, ilierc remain few" documents which may be u»« 
to prove the affirmations made by Page, except 3s far 
concerns induction coils, because in the papers of l£n. 
description? with illustrations ol coils intended for medical 
applications are given, which leave no doubt as to their 
existence at this time. 

The greatest difficulty in comparing the different memoir*, 
is caused by the continual confusion between the spark 
at rapture produced between the points where ihc rupture 
lakes place and the secondary spark, Tlw hr*t require* a 
[{ M^wed by a nnmU-r reffT* t" dir 1'iHi.^pby ai llw cn»l 
«f t iiL 1 book. 
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$ ISDUCTlODt COILS. 

very small difference of potential in order to produce a 
spark between two points which are at first infinitely close 
together and are drawn apart; it is also assisted by the 
particles of metal, which i n many of the early experiments 
were tom loose at the points of rupture. On the other 
Hand, the secondary spark having to liteak duwn a gap of 
constant length, requires a much greater difference of 
potential. That which has long been called the RuhmkoriT 
roil, is a device permitting the formation of secondary 
sparks. Today the name " induction coil " is most gen¬ 
erally employed in this sense. 

Induction having been discovered in 1,S31 by Faraday, 
The year following, Professor Henry of Princeton (B. No. 1) 
observed that a spark was produced by the rupture of a 
circuit, the spark being greater the longer the circuit. 
The fact attracted no notice; then in |N^i;S (ft. No, 2 } Dal 
Negro called attention lo it again. The spark at rupture 
was due to the “ extra current ” at rapture* :n was simul¬ 
taneously found by Jenkins & Masson (B No. 4). 

During the following year 1*35 (B, No. 3) Henry pub 
lisbed another article, in which h«; shows that the effect of 
the rupture is increased when the wire is wound in spirals 
and when iron is placed triside of the spirals (Henry made 
his experiments with flat spirals). He roles the shock 
produced by the ' cxira current '* ami ho tells of the igni¬ 
tion nf explosive gas matures wit li the spark. He explains 
all these effects by the induction of the spirals upon one 
another. 

In his memoir of 1 -HT■ 7 (B. No. 4) Masson notes the same 
fads as Henry, He coils instead of spirals, and he 
points out the influence of iron in the coils, and the use of 
the loathed wheel for obtaining a succession of shocks. 

In IS37 tB. No. 5) the name of Page appeared for the first 
time m Europe, The article reproduced in Sturgeon's 
' Annals of Electricity " is a letter dated from Salem, 
Massachusetts. May V2. l&’lfl. which purports to have been 
published at this time in " Sillimaun's journal." In this 
memoir, together with the reproduction of Henry's expori- 


mSTOKY, 

ment, twn important points should be noted. Page points 
gui that the shock due to Lite N extra current Fl increases 
when the rupture of the circuit is produced in a layer of 
naptha covering the mercury. He observes also shocks 
produced by touching the turns no! traversed by the 
primary current. Page produces periodical in tcim pi ions 
y l>y means of a copper star-wheel, which makes contact with 

a mercury surface Sturgeon tells us. in an explanatory 
note, that the secondary current is obtained by placing two 
:j coils side by side, their windings always having a point in 

common. 

In the same volume of Sturgeon’s " Amiafc of Electricity " 
am found several interesting memoirs, one by Calkin 
(U \n. G), p. 295, relating to the cimsimetitm of efectrn- 

! magnets in which iron is used lo increase the effect of the 

rupture Another note (E. No r 7) r p. 177, refers to Henry s 
■experiments, and contains the description of a coil in- 
tended for medical usw This coil, constructed according 
to specifications by Sturgeon, had two circuits: the primary, 
made up of 7ft meter? of heavy wire; and the secondary. 
305 meters of fine wire- the core was hollow to permit the 
insertion of a bundle r>f iron wire. Fig. 125 in the same 
volume, presents for tlic first time to our knowledge, a 

[ coil which resembles in form, the classical model; it is a 
horizontal cylindrical coi] above which is placed a walking 
liram operated by a connecting rod or a cam. The np- 

I posit c end of the walking beam being provided with a rod 

which plunges in a. cup of mercury. Fig. 127 in the same 
volume show r s a similar coil having an interrupter in the 
form of a toothed wheel which mbs against a spring; tliis 
model was brought out by RachbofTner In these two 
illustrations the secondary is terminated by handles; these 
coils do not appear to be intended for tile production of 
sparks. 

In 1^*10 there appeared a new memoir by Henry (B Nri. 
Si. where he reviews Ids former experiments. He siudies 
the discharge of a Leyden jar in the primary, and observes 
ll>e effects produced in ibe secondary. 
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10 INDUCTION COILS . * 

In all the preceding memoirs, them was never a question 
of secondary sparks, and scarcely a word said of the 
luminous effect obtained by the rupture. In the memoir 
by Masson and Br^guet ;* iS-ii ( |j. Ko gj for the first time 
reference is mad* to spark discharge. The interrupter 
employed by these physicians was composed of five brass 
toothed wheels; the notches between the teeth xvem filled 
whh blocks of wood (Masson wheels one of the wheels pro 
duced the rupture, and the other collected the current. 

The coil, which was 23 cm. lonjj and 22 cm. in diameter, 
contained two equal wires, each (ISO meters long; ii charged 
a condenser electroscope, and obtained sparks from 2 
mm lo ^ nnn king in the electric egg, Masson and 
H-Teguet note that, when the spark discharge occurs in 
the secondary, an indication may be given by an ordinary 
galvanometer connected in the circuit, 

We come now to the period of practical realization. and 
are obliged, in order to nesjjcet nil llie rights, to give two 
versiotis: that of Page {EL No. Hi), and that of Ruhmkorff r 
(B. No. IP.) f 

Wc know the works of Page on t v through Du Moncol, 
who was familiar with the pamphlet " The History of In- 1 
duvrion" oitr description must, therefore, follow that of 
Du Monrel, In LS3S, Page had r<instructed a coil having 
an iron core in the form of a horseshoe, and a mercury 
interrupter operand by a hammer attracted by the iron 
com itself: the mercury was rnverv-1 with alcohol. The 
secondary curreitl of this coil Was of sufficient value to 
rliarge a Lcyduu jar. The secondary spark is said in have 
attained IM7 millimeter { of an inch), Front ISJ2-50, 

1'age tells us that coils giving hmg sparks were const rue led 
in America; *tma constructed before JS4(j liar] line wires 
SC \oral miles long (3 CidKf) meiersl, and giving from 2.3 to 
1 -o mi dimeter sparks. Finally, in iSi^D, Page constructed 
a lar ft c coil giving *U-cm sparks with a sudden rupture of 
the primary. This result Sctum indeed extraordinary, 
inasmuch as 5 he use of the condenser was as vet unknown 
The pamphlet bv Page also makes a statement that the 


HISTORY * H 

interrupter known by the name of " Neef." was due to 
Professor JdacGaulvy of Dublin (ISoi), and that it was 
perfected by Wagner, a friend of Nccf. 

When did RuhmkorfI commenre to work on the induction 
coil, end when did he construct the firsL one ? A biography 
of Ruhmtorff (B. No, S5). published in 1903, says that he 
commenced his work in 18« t and that a coil begun in 
!S4S was not yet finished in l$5b Dumas in his article 
for the Volta prize (B, No. 15), ISM. says: " From 1S5I, 
Ruhmkorfl devoted himself to the construction find per¬ 
fection of this apparatus ,h Finally, RuhmkorlT himself 
{B, No. 19) says: " In IS51 1 constructed an induction cm!-" 

From 1850 to ISfiO was a period of great improvements* 
In LSS3 (EL No. 10), Fiaeau made a gTuat improvement 
ihe use of the condenser between tlie interrupter contact 
penis- H was an improvement based upon an exaii 
knowledge of ibe problem to be solved. His memoir is 
written in a very dear style, a remarkable thing for this 
epoch, Sinatedeu having charged Leyden jars wuh 
secondary current before this, some authors have attributed 
to him the discovery of the u^ of condensers connected 
across the primary spark-gap. This is a confusion: the use 
of condensers in ihe primary and secondary bcinp; for en 
tirelv different purposes. Thu improvement by Fb.cau in¬ 
creased the spark in free air to about U.U2 cm, (B. No. 17 I, 
p. 7 

As soon as the w con dan* e.m.f. was increased, the insu¬ 
lation had to be improved, and in IK52< Da Mon cel say^. 
(B. No r 20) p. 214. that Edw + and Chas, Bright constructvd 
a coil in short actions separated by disks. This improve¬ 
ment is more generally attributed to Poggendorfl, who de¬ 
scribed it very clearly in 1SS4 (B, No, 111. ^ * should add 

that the English attributed the: sec lint iali ring of cods to 
Siemens arid Ehilskc life Berlin, w ho exhibited at the Exposi- 
tifjp m London, IS51, a coil constructed according to tins 
system (B. ?to. 2J), p. 9i>, and (U. NV Hot, p. -II 

The aeciionabiing is carried to emui in l| te system «>f 
Ritchie, in Boston. 1 n57 (B. No. 2tly, y. *12, where «acH 
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elemental roil is a Hat spiral, having for its thickness the 
diameter of the wire itself; a great number of these sections 
is necessary to form a complete coil. 

Any!her method nf insulating these secondary turns was 
given in 1&5S by an amateur. Jean (B. No. 14), who 
succeeded in const rutting a coil giving 2[>. C m. sparks, bv 
simply separaring the layers of wires from each other by 
slwts of blotting paper. The coil Was dHed in an oven, 
then placed in a glass vase which was Hlled with rosin after 
acmim had removed all traces of moisture. According 
tn Du Monccl, the mil constructed by Jean appears to have 
astonished alt those who saw it; it should E>c noted hero that 
there was great variance in the publications of the epoch 
as to the length of sparks obtained 

Foucault, in 3N5tl (R. No 12), undertakes to connect 
Several coils tpgcllier, so as to increase the sparks which lie 
Says scarcely exceeded from 8 to 10 millimeters at that time, 
fly connecting four coils, the primaries in series and the 
secondares likewise, he attained from 8 to km. sparks; 
then he states that three months later he obtained 7 tj 
Sacral sparks. The following year. 1X57. (B No. 13). m 
describing a double mercury interrupter, Foucault said that 
the coiEs give sparks up to 20 cm. Iresg. The German 
snide already referred lo (B. No. 5), says that RhumkorIT 
exhibited in 1855. in Paris, a coil giving 40-cm, sparks. 
Furthermore, it was not until 185'J that an American coil 
™ seen in Europe (». No 17, p. -Ti), ibis was constructed 
by Ritchie, and gave sparks 35 cm, long. All these con¬ 
tradictions render it difficult to grasp ihe r6le played by 
each of the early ronssructors. 

Poggendorff said, in a memoir in 1855 (&, No. II), that 
an interrupter operated in rarefied air docs not require ihe 
use of the condenser. The interrupt it ms being more sudden, 
but the contact surface cEiange? very rapidly. 

- n lX5b and 18J>7, Foucault constructed a mercury in¬ 
terrupter (B. No. 13b 

Frum 1 Will to I Mil*. 1 lie induct inn coil remained a lahora- 
u.ry instrument, baling itu great practical interest; how¬ 


ever,, we sec the dawn of one of the great fields of applica¬ 
tion when, in IttGO, Lenoir utilized the spark from an in¬ 
duction coil for igniting his gas motor* This period saw' 
the construction of some large coils, which marked the 
progress in construction,. In 1S72 Ritchie constructed 
a coil for Professor Morton (B, No. IS), giving Sparks up 
to 00 cm, long. This coil weighed 112 kg r , and the secondary 
contained 71 kilometers of wire tl. 18 millimeters in di¬ 
ameter and made up of about 145,000 turns. 

In 188b, the English builder Apps (B. No. 22 and 23), 
constructed a coil known by the name of its owner, Spottis- 
woodc. Tins coil (Fig. 7) (jaw sparks up to 1.05 meters 



long, contains 45(1 kg. of wire, forming a total of 341.S&J 
turns. The wire used was 0.38 millimeters in diameter in 
the end sections, and 0,24 millimeters in diameter in ihe 
tnirldlc. Two primaries were cemsirufted; one which gave 
sparks 1.05 meters long, weighed 41 kg . and contained 1344 
turns of wire. 

Since this epoch, coils have rarely been constructed w hich 
give such long sparks: nevertheless, at the Exposition of 
I y00 several were shown. The sonsmictor who appears 
to have best succeeded in this direction is Klingdfuss of 
Bale, whose large roils stand service well. These large 
coils remain objects of curiosity, with nut great practical 
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interest; }n drdinary usage, sparks rarely exceed <50 cm. in 

length. 

The discovery of Ron [gen in l896 r gave an una waited 
impetus to the construction of induction coils, and hsis pro¬ 
duced very important modifications in the details, trans¬ 
forming the old laboratory apparatus into an almost com¬ 
mercial instrument. Wireless telegraphy came afterward, 
extending the field of application; and finally the develop¬ 
ment of the automobile has brought forward the Construc¬ 
tion of a considerable number of small coils for the ignition 
of motors. The steps of progress during the last period 
will be given as we proceed. 

The last point to cilc here is the discovery of the electro¬ 
lytic interrupter by Wchndl in 1S99 (B. No, 4-1}-, this in¬ 
strument rests on a principle entirely different from those 
used up to that time. 

From the theoretical point of view* the first rational 
study of the induction coil was made by Monton (lft. No 21)* 
187G. then follows the interesting mathematical work of 
Colley (R. Nn, 25b The later works will be found in the 
theoretical part and in the bibliography. 


CHAPTER III. 

THEORY-MECHANICAL INTERRUPTERS 

3, Mechanical interrupter?,—Any variation in the value 
of Lhe current in one circuit causes the generation of an 
e.tn.r. in ilie same circuit and also in the adjacent circuit, 
the value of which is proportional to the rate of varia^ 

tion, and a coefficient, the value of which depends upon 

the character of the circuit. 

The induction of the circuit upon itself is called self- 
induction; the r.m.f . c,, produced is proportional to the 
coefficient of sett'-induction, L 



The induct ion of the circuit upon the adjacent circuit is 
called mutual induction; the c.m f . e r produced is pro¬ 
portional to ihe coefficient of mutual induction, M 



The e.tn.fs, produced are such lhat the currents set up 
by them tend to oppose the variation of the primary cur¬ 
rent; they obey Lem's law, which is nothing but a corollary 
of the law of ilit conservation of energy 

The coefficients of induction. and L„ are constants 
only when the coils contain no iron or other magnetic 
nrtaterial. If there is iron present, these cocJlkicnts vary 
with the flux density and the induced c m fs are propor¬ 
tional tu the variation of dux, instead uf simply to 
1 j 
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13 INDUCTION COILS. 

the variation of the current. In the caJdilations which 
follow, the effect of the iron will be neglected, except in 
some special case?;, and the coefficients of self-induction 
will be taken as constants, 

A division in the theory is caused by the different 
phenomena produced by the employment of the mechanical 
interrupter and electrolytic interrupter. The mechanical 
interrupters will be considered first, 

In developing the theory the schematic coil shown in 
Fig. 8 will be considered. The primary is connected to a 
source of e»m,f. r E, Let the total resistance of the primary 
circuit be R. and its coefficient of self-induction be L, and 
lei a condenser of capacity C be connected in parallel 
with the interrupter. K- Let the secondary circuit have 
a resistance, r. a coefficient of self-induction, l, and a 



i-v, s 


capacity, c. The capacity ri shown by the condenser con¬ 
nected acmss the terminal. I and % and represents the 
capacity of the secondary windings or of a cun denser con¬ 
nected in the circuit. Since the sparks which form at the 
terminal*, I and 2 . and at the interrupter, K. cannot be 
taken into account, they are neglected in the calculation. 

The fundamental equations of the schematic coil shown 
above are: 


hhl~ + m d ~ +M - n. 

a | r II C 


H) 


wherem / is the primary current (amperes) 
t Jfc “ secondary " ( “ ) 

Q 11 y charge of the condenser (coulombs! 


J / ii I 4 

r ' +1 Zi +uS Ji + -< 


■■ u 


m 
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Equation (1) is for the primary and equation (2) is for 
the secondary. The complete integration of these equa¬ 
tions has never been accomplished t but a certain number 
of special cases have been studied; and we shall now ex¬ 
amine the results of these. 

Experience shows that the e.mf. produced by closing the 
circuit is very 4 different from tlut produced by opening the 
circuit; these two phases must be studied separately. 

4. Closing the circuit. —The phenomena produced during 
this phase are often negligible, at least with mechanical 
interrupters, and in any case the rigorous mathematical 
treatment offers but little which is of interest, ffeverthe- 
less, in order to give an idea of the magnitude of the effects 
produced, wc will take a simple case, one in which the 

secondary action, M is negligible ; the equation (I) 

then becomes: 

R 1 + L jy- E. (3) 

since, at the moment of closing, the condenser is short cir- 
cuiicd, which corresponds to an infinite capacity From 
this equation the value of / in terms of lime may be de¬ 
duced 

E / - — \ 

1 1-j L /. Cl) 

R 

wherein c is the base of [he Xapcrian logarithms. The 
curves, fj and of Fig. It. represent the current as a 
fund ion of riie time for different values of self induction in 
the circuit. 

The current, f, docs not immediately follow Ohm's 

E 

law.-j- - I —not until ilie curve has become asymptotic 
h 

E 

to a straight Ime whose ordinate is equal to Other 

rv 
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things l>dng equal the establishment of lFiis stale requires 

a longer tin* according as llie time const an L. . of the 

circuit is greater. The name time constant is given to this 
factor because its dimension in the e.g.s. system of units 
is that of time; it is also possible to give a physical meaning 
to this expression: it is the time at the end of which the 
current has attained D.G33 of the value at which it follows 
Ohm's law. 



Uy ncgfci-niig the action of the secondary„ it is always 
possible to calculate the tvm.fv produced in the two cir¬ 
cuits by the variation of / during the period of establish 
tneut of the current. \\\- have seen that the value of these 

if I if 

o-hi fs, is represented by-Af^- and -L — . therefore, j n 
the secondary 

X _ h t 

* L { 5 ) 


1 


j 


I 


and in the primary- 


fi 


-RI V 


ttl 

i. 


These c.nUs, are maxima for l - <?: 



fO) 


(7) 


r', - -R ! - -E: <S> 

They then decrease tn value and become wro when 
Ohm's law conies inlo force, that is, when ihe current is 
completely established: ilie form of the curves, and 

e"\, shown in Fig. 9 n illustrate this. 



5. Opening the Circuit.—Tlie opening of the circuit is 
the tno^t im port an l phase for all coil* Kx|xrimcnts 
show, and calculations prove. that thispha^i is much shorter 
titan that of dosing; therefore the van a lion in value of 
the current. f, being much more rapid, much higher c,m hv 
are produced and sparks will jump across IjCtwecn the 
secondary terminals or between the points where the break 
is made. 

We can only calculate that which takes place when live 
difference of potential c ; . Wiwccn the terminals 1 and 2. 
of the spcondart'. is tun Pnv so produce sparks At (hr 
moment vihen the spark ssnkt-s across, the phenomena 
undergoes a very rapid change, there is a release of entry i. 
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then the phenomena continues, but with a greatly reduced 
amplitude and it is often complicated by perturbations 
caused by the spark itself. 

The first important theoretical essay was written by 




hi 


Prof. Rr Colley and published in IS91 (R, No 25). The 
formulas given by Colley arc too complex to be used in 
practice, hut we will draw interesting conclusions from them 
as we proceed. Let it suffice for the moment to say that 



Ctillcy treats ilie primary circuit alone; the same circuit 
wjili a condenser (Mg If}); the secondary nit short-circuit 
and ihc secondary dused through a condenser (Figs. H. 
12 aril 1.1}, Expressed graphically llitsc equations give 
the curves uf the printary current. /. and the secondary 


current, t f shown herewith. The equations themselves are 
given in the bibliography (B. No. 25}, 

Three years later the author published a theoretical 
essay (B, No, 2S), which was greatly simplified by totally 
neglecting the reaction of the secondary upon the primary, 
that is, by solving equation (l) after eliminating ilie 

factor, M h and considering the secondary e.m.f. as re¬ 
duced to —. The solution of this equation (11 thus 



reduced, leads to a differential equation of the second order, 
which has three solutions, according lo the value of the 
resistance, K, in the circuit; namely when* 

f? J > 4 *- 

n < * C ‘ 


Assuming the values of /?, L and C, which generally occur 
in practice 
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and the current is expressed thus; 





n * 


R_ 

2L 


m 


ft - 


“ TF 


V XT 477- 


which was found by Colley, The currtnL is oscillatory jmj 
damped (Fig, 10); its period of oscillation, 7, is: 





2 ^ 

J. L_* 

1 7C 47* 


( 10 ) 


tile damping coefficient is equal to <r. 

If the real known values of the coefficients, R, L and C. 
are substituted in equation (0) N it is seeti that the value of 
cr is so small that it may uc neglected for the first oscilla¬ 
tion. and ft reduces to 


v LC 

Tin? equation (fl) then Worries that of a simple alter¬ 
nating current having a j>eriod 


T « 2- V hiT t 

and ihe current may be represented by 


On 


/ - R* At cos ■ - „ 

v L( 


di- 


Jf, during the first oscillation, the current has the value 


given by equation (12), the generated e.m is. will be pro¬ 
portional to: 

di . I t 

~T*~ VTc sl Vi?‘ 


In the time, t — — „ they will attain their maximum 
values, 


V L C 


it can then be said that these e m-fs., c' 2 and e' ]f which are 
produced by breaking the circuit, approach the limits 


M 

r/ - -^2= (13) 

\ L C 

r,' = \- -j=L*r. (HI 


which arc in inverse ratio lo the periods of oscillations, T. 
and may also be written* 


£ * ~ ■j- I ncai' 


T 

m y * •ffl* - 

(ltd 


In the case oi a coil with a closed magnetic circuit, where 
i In- |primary and secondary circuit arc at equal distances 
fv**in lhe core and s-j placet! ih;Et nil ilie flux set up in <me 
will thread the other; the coefficients of self-induction may 
be represented in tin: follow ing manner—represent mg t he 
number of primary turns by n t ami the number of secondary 


(C) Jeff Behary 2019 


15 



















!\'DUCTlOti COILS , 

bims by pi, and a coefficient which depends upon the di 
mentions of the coil by A, Then: 


L = A n^\ 

(IT) 

/ = A « 3 ’, 

tm 

M = A n t n y 

m 


When the magnetic circuit is open., and the two Windings 
arc superposed instead of being interlaced, there will lie 
magnetic leakage and a part of die flux *ct up by one cir¬ 
cuit will not thread the other, In this case values must 
be given to the coefficient, A. which differ from those used 
in equations (17}, (l^k (19); as first approximation we wilt 
assume that these formulas arc exact and we have. 

jt/ = \/ L T. (2fd 


This value substituted in (Li) gives the formula developed 
by Walter (B. No,-3d}. 



( 2 \) 


Fmm equation (13) the following conclusions may W 
drawn: 

3 The secondary e in f. is proportional to the primary 
current value at the moment of rupture. 

2 The secondary c.m.f. is inversely proportional lo the 
square rooj of the primary capacity. 

The min of the primary and secondary i-m.fs, e~ and 
c* r is. 


iL 


M 

L 



"a 

V 


that is, 

-T The ratio of the e.m.fs. is equal to the ratio of trans¬ 
formation of the coil, 

Tliis last conclusion will mate it clear later, when the 
practical values of the transformation ratio nf coils arc 


; 




f 


THF.ORY^-MECHAPICAL I\'T£RRUPTER$ 25 

known, why it is necessary 1 to take such great precaul ions 
in insulating the primary circuit and the condenser 

<5. The Complete Period-— Ttt comparing the equations, 
(7) and (SJ with (13) and (14), we £te iitat at the closing 
of the circuit, c, f cannot be greater than E,* while at the 
opening of the circuit, e, F , may have a very high value 



The ratio of the secondary e.nj.fs, is the same, 



It is known that in practice R 1 is negligible in comparison 

L e * e " 

with — , therefore (he ratios, -±~ = have verv large 

C- V ?* ' 

values. 

This comparison of e T # and c 3 f explains the well known 
fact that a galvanometer, connected in the secondary cir* 
ruit of an induction coil, indicates a unidirectional current 
as soon as a spark of sufficient lengtTi strikes across the 
secondary terminals, bm res is at zero as long as tEie second- 
ary is on short-circuit In the first case the e.m f, ai dosing 
is nni sufficiently high to force a spark across tin* lertntn.ils, 
the spark produced by opening the circuit is the only one 
which strikes across. In the second case ibe two currents, 

4 The obser’ciuitm of the current due to solf-inducliw! 4 ii ihe 
moment of timing iHr circuit is rymk-Jid extremely diflicull by 
i,he fact th,ii i\* f^tL'iitiid y;in never exceed lliLLt uf ihv -i.iirr%'e 
In order to be aMr (m deieei it ii voltaic pile h-tving flis liminil 
resistance. r. which i- great in crtmpjmrt n> the c^l icsivdncv ti_ 
1] vjst bo used: ijr di no-n - inductive i^isianiH! can be connected in 
ih,t circuit, umli-r ilie*c ondiibns the jmlmiLa] difference at the 
cnsil terminal^, im^uris! with j voltmeter, h equul to Ii at ilu- 
beginning, and fa Eh LmcuediiacvEy to 
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produced respectively by opening anti dosing the circuit* 
can exist in the circuit. The value of tins current, t, pro¬ 
duced in the secondary is 


(-4X-0. 


the quantity of electricity, which corresponds to the cur¬ 
rent variation from 0 to / or from I to 0. is 



when the time interval, t r is long enough so that u -= i\ = 
II, this quantity is constant no mailer what the wave-form 
of the current may be, providing ihe resistance, r. is a con¬ 
stant; this however can only be irue when the secondary 
is entirely dosed through metallic resistances, and them are 
no sparks or equivalent phenomena. The quantities of 
electricity produced by opening and dosing of the circuit 
respectively are then equal in value and opposite in sign, 
and when the current initrmptions take place in rapid 
succession (heir resultant action upon the galvanometer is 
zero. Therefore the complete period of an induction coil* 
which produces oscillatory discharges, is made up of the 
Itcriod of closed primary circuit, during which the gert- 

erated e.ni.fs. cannot exceed K and ^ £, and the period of 

open primary circuit. The rupture takes time H but gen¬ 
erally it represents only a fraction of the time lost. 

The value of the e,m.fs- produced by the rupture of the 
current depends upon the value of thy current, I r . at ihe 
moment of rupture; according to the length of the time the 
circuit is closed, / r approaches more or less the limiting 
value 
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In cases where the closed-circuit period is loo short to 
allow the current to attain its maximum value, I T must be 
substituted for I maz in equations (0), (12), (13). (14) and 
(21). 

hen a spark strikes across (he secondary terminals, 
the quantity of electricity produced by closing the circuit 
can be Kero, because at this moment the resistance, r, 
may be considered infinite. Tins, however, is not true with 
cathode lubes, the difference between the currents pro¬ 
duced respectively by dosing and opening the circuit is 



Fm. It. 


still very great, but nevertheless, in some cases it is 
necessary to lake measures to guard against the effect of 
the current produced by closing the circuit, 

7, Indued on coil without condenser, secondary closed 
through non-inductive resistance.- TEiis case very nearly 
corresponds to that of coils used in elect rot herapeutics. 
The period during which the current is established is 
exactly like that discussed above in <j. At the moment of 
rupture no calculation can be made, because the phenome¬ 
non depends upon numerous actions which as yet are but 
little understood. As soon as the primary circuit is 


! 

i 
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ever, this is not the case, for experiment shows an in¬ 
flexion, B> which depends upon Lhe type of cni| and the 
sort of interrupter employed (ft, Mo. 39). 

The length of the observed spark-gap (striking distance) 
should vary in inverse ratio with the square root of the 
capacity. C T however, it is known that the gap is very short 
for both zero values and very large values of capacity, and 



therefore there must l>e some particular value with which 
the he^t results will be ohiained The existence of this 
critical value of capacity, which was known In all practi- 
I toners. was put in evidence by the cx|vrimenis uf Mizutio 
(Li. No, 41K 

The curves shown in Fig I S. which represent a pari of 
Mizunn's experiments, shmi ihm the eritic:il value 
capacity varies with the urinal, primary, current value, /„ rar . 


As soon as the critical value is passed, the curve follows 
the theoretical law (13) quite closely; this has been proven 
by Johnson [B. No, 70) and others. 

The ratio of the e.m.fs. gen crated in the primary and 
secondary respectively lias been checked and verified 
(B, Nos. 23, 32, 39. 74 t 84)., but it presents an anomaly 
which will lie explained later. 

Experiment shows that in the observed oscillations of the 
primary current the logarithmic decrement, rr, equation 
(9). h always larger than the value obtained by calcula¬ 
tion. Furthermore the ratio of the amplitudes of the first 



two &emi-oscillations is generally much greater than that 
of the following ones (Fig. 191. 

These anomalies have the following causes- the primary 
and secondary sparks; the capacity of the secimdnrv and 
the presence of iron. These will now be examined separ¬ 
ately and m detail. 

9. The Rupture or Break Spark.—The theory assumes 
that no spark is formed at the in term piers when the circuit 
is broken, however this spark exists and varies in strength 
with the length of the secondary ^park being a maximum, 
usliu-r i lungs a-tn[timng cquul. when there is no secondary 
spark, tv., when the secondary is open. Furthermore, 
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the spark diminishes as the capacity of the condenser is in¬ 
creased; at least this is true with interrupters which are 
slow enough to permit a distinct separation of the dosing 
and the opening of the circuit. 

Does the spark at the break behave like a variable or 
constant resistance connected in parallel with the breaking 
contacts? Arons {B, No, :H] Lricd to calculate the effect of a 
resistance varying from R t to at, without taking the con¬ 
denser Into account, and Mteiuio (B. No, 7G) assumed a 
constant resistance in parallel with the condenser; how¬ 
ever neither of these hypotheses when worked out solved 
the problem. 

By considering the break-spark as a disruptive phenome¬ 
non, i.e , of very short duration in comparison with the 
period of oscillation of the primary current, it will be seen 
that the phenomenon will become very easy to explain, 
but, unfortunately, almost impossible to calculate. 

In that which follows, the secondary reaction will be 
neglected and it will be assumed that there is no damping 
effect. 

First, the distribution of energy in the coil will be con¬ 
sidered, As long as the primary is closed, the energy is 
furnished by the source and the current is limited only by 
the resistance of the circuit. One part of the energy is 
disciplined in heat, while the other is stored in the circuit and 
released when the circuit is broken. Tins latter, equal 

to — . is all that concerns us. because it is that which 

causes the sparks. If, as we have assumed, there is no 
damping effect, the stored energy should be constant and. 

L P 

as the kinetic energy. ~n~- diminishes, because of the dim¬ 
inution in the current which results from the oscillation, 
the energy in t he cum leaser should increase; we should 
a!wavs have 


L i 


SHU I 

2 


C*£ .LP m 
2 2 ' 


n 


this equation is graphically represented in Fig. 20. It is 
seen that when the current^ /, is zero, the total energy is 
held in the condenser. 

There is a known acid constant ratio between the primary 
and secondary e.m.fs.; consequently, the curves which arc 
discussed below represent either c.m.f. by a simple change 
in the scale of the ordinates. 

From the moment of rupture of the current, the e.m.f. 
of self-induction, e, increases from zero, at first rapidly, 




then reaches a maximum for f = — (Fig. 21)* At the 

mament of rupture the distance between the contact 
points is. at first, zero. Now we know that for very 
short distances the striking voltage is proportional to the 
distance, therefore if the speed is such that the sinking 
voltage, E tl , increases at a lower rate than c,. a spark will 
form at the interrupter, start a small are and thereby 
prevent the rapid Variation of the current, 1 : according to 
this hv|H>iliesis, ii is necessary, in order (<■ prevent the 
rupture spack, lu have the speed of the interrupter above 
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a certain value, so that the line of striking voltage, E Jt \ 
is at least tangent to the curve, e v (Fig. 21). This is the 
theory recently proposed by Ives (B. No. Si). This theory 
is immedlately destroyed by the following objection. If 
the initial current, is increased, Lite ctirVa i e l¥ will * 

bt^ome c, p am! cut the line, E H f } so that the result of in¬ 
creasing the current without changing the speed of the 
interrupter should be to diminish the length of tile sec¬ 
ondary spark. 

Assuming now, that I me E u . instead of i^ssing through 
the origin, passes above it (Fig. 22). it k instantly seen 



that, up to the time, i u the e.ml. e |p k less than the ? 

striking voltage. E n The break-spark occurs at this instant, 
it lags behind the geometrical rupture of the circuit. If 
tlic tines, E %il represent, to a Convenient scale, the sec¬ 
ondary sinking voltage, it is s**n that the length of the 
sparks cannot be greater than E n R In fact, if the striking 
voltage of Hie secondary is E % *, it h seen that il can not 
be attained until the striking voltage of the interrupter 
has been exceeded, the imerm pier spark has. therefore,, 
already tiocumed and a part of the available engery been 
dissipated. In this case there coll hi be mt secondary 
spark, Thu ordinates of the lines. E %1 and E n . represent- 

| 

ii 
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ing the striking voltages may also be considered as repre¬ 
senting the resistance to the sparks in the respective 
circuits. This hypo thesis furnishes the following results: 
the spark is produced in the circuit where the relative 
resistance is weaker 

This theory allows us to explain the critical capacity: 
if we vary I he capacity. C , alone, the calculated emL 
will be represented by the curve, c/, c,*, - - - - shown in 
Fig. 23, the maximum amplitudes are inversely propor¬ 
tional to the period of oscillation, according to equation 
(15). If the curve of the striking voltage is represented 
by the straight line, E fV the primary spark will occur at 
the moment when the line, E n , crosses the curve of f,; 



the spark will occur in such a manner that the maximum 
c.m.f, available at the secondary terminals, is represented 
by the cure. f 3 , which is tangent to E tl until it cutsc,. 
and decreases according to the theoretical equation (13): 
it., it passes through the vertices of the r, curves. The 
similarity between the curve, tv.and those in Fig. ISshould 
be noted. 

We must now complete the theory by considering rhat 
which Lakes plate when sparks are formed at llie inter- 
nipler. At this moment the condenser is charged with 
all the energy lost in the coil, tilt spark suddenly dis- 
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charges it,* lhe difference of potential becomes aero, and 
we Itavc the conditions as expressed by equal ion (!) and 

£-*/+4;. 



Jk 

i 

1 3; 


or 



~E-RI; 


i.e., the value of the c.m.f, of self-induction becomes negli¬ 
gible in comparison with that which it had before. There- 



& 


i 


fore we can say that the current„ /, becomes constant for 
an infinitely short time and That it starts from this value. / lP 
hi begin an oscillation of lesser amplitude (Fig. 24). The 
e.ni.f. of self-induction increased to r, p and fell back to 
zero to start again. 

If tiie second part of ihe curve, does not cut the fine, 

* In reality (he discharge of the condenser k not inattnUnfOu^ 
il k ■‘■villulury. inter mb lent Oi d4iiii|*d r hut l he total dtimlinn 
nf tin 1 iihtTi'Mtu^non is si*> shnn in comparhvo with the iriciltmion 
of the tuil llml they may U- ftq^utUsi 
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E tJI there will be no spark at the interrupter and the 
c.m.f. of self-induction will be generated according to the 
theory and the secondary e.m f. may attain the value 



If e x meets th<? line. E ilm again another spark will be pro¬ 
duced and another “shifting" point will occur in the 
current curve. I. Thus it is possible that a number of 
sparks be produced before the curve, e lt gets beyond the 
line, E tl . 

Regardless of the number of sparks formed at the 



breaking contacts-, everything lakes place as though the 
initial current value. /,. was that at which the last spark 
was produced, and not until this moment, f lf is passed can 
the mathematical theory be applied, 

We can now understand how ii is that an increase in 
current value. will increase the length of the spark* 
Let b (Fig 25) be the curve of e.m.f. generated for a certain 
current value and sinking voltage. E n ; the maximum of b 
is € x \ By increasing the current value ihe curve, q. is 
obtained, which meets E tl in c,: Ihe rupture spark is pro¬ 
duced and the e-m f. drops to ten?, to si art another os* 
dilation,o'. the maximum amplitude of which ii r,*. which 
is greater than */. Thus, in spite of the rupture spark 
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t 


an e.tn.f. is prxnlured which is greater than that in the 
first case. 

This theory w hich Hie writer proposed in 1500 (B, N o. fS7J 
will serve us in that which follows 

1ft. Proof of the theory of the least resistance to the 
spark,-—Tile above Ihcory requires that the rupture spark 
should l^g behind the mechanical rupture of the circuit. 
Observation of tins spark with an oscillating mirror, 
driven by the interrupter, shows that this is really the 
case and that the amount of the la# varies with the co¬ 
efficient of self-induction, the capacity and the current 
value. ■ 

The ordinate at the origin of the curve, E n , exists, 
because the origin of the time. f, is taken at the moment 
when the c m f starts from zero, and not at the moment 
when the mechanical rupture of the circuit occurs The 
lag between these two phenomena ran be explained by 
several hypotheses. The ones which seem the most 
plausible are given below; they share perhaps cquallv in 
the result. 

At the moment of rupture the two contact points are 
separated by an infinitely small distance; therefore at thu 
first instant there exists ait infiniic capacity between the 
i on tacts which* lupwcvcr, is very rapidly reduced lo zero 
This capacity created by the rupture retards the c.m.fs,, 
which develop at the origin, slower than the theory would 
indicate. 

It is also possible to concede that the capacity of the 
secondary causes the variation in the difference of jhi- 
Icnlial not M fallow the simple sine taw and dial Colley’s 
formula (S) (J? No. l l-ji is correct. Tin- curve of the differ 
rneu of potential is the sum of the oscillations. I and 2. 
of the primary and secondary (Tig 2(1,i; the maximum i«f 


IT 


is not zt\ the origin; 


Ihcrefore the curve, E, dues not 


mcci the curve, until a moment later. 

FiiiaHv* it is w L -|[ known that the actual theory requires 


i 
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that there be 3 minimum difference of potential at w hich 
a spark can pass across the terminals; this minimum value 
Corresponds to the pressure necessary to break down the 
dielectric in contact with the terminals. From this it 
results that the curve of striking voltage does nut pass 
through the origin. 

Whatever the real cause of this la# of the rupture spark 
may be. the fact is. that it exists and must be taken into 
account. 

The existence of kb shifting " points in the primary, cur¬ 
rent curses and the dips In the secondary current curves 



are clearly shown hy the oscillograph, as given in Fi^s. 
30* 31, and 35 It would occupy imj much space re dis¬ 
cuss these experimental results at this point. Tins was 
done in the periodicals (R Xu. S^li 

The oscillograph shows that the 'shifting M points arc 
not very stable; they vary mu^i often between and 
zero This is easily understood: the law of the striking 
voltage is nut constant. it depends upon the form ami 
state of the contact surface* and is modified from one 
instant to the m-xl by ihc corral In# effect of the sparks 
Still another proof of the cxkietiee ■ »1 these shining 
priims lies in iln- following fact' ii ha* been seen that the 


(C) Jeff Behary 2019 



























+U INDUCTION COILS , 

damping of the oscillations is regular only after the second 
semi-oscillation. If the curve drawn through Lhe vertices 
of the oscillation curve i5 prolonged it will always pass 
through the shifting T " point (Fig 27), Moreover, ex¬ 
periment shows that an increase in the primary Capacity 
which diminishes the of self-indue lion causes the 

difference between the first semi-oscillatkm ami those 
following to disappear (B. No. .S4h 
As would be expected the nature of the metals, com¬ 
posing the Contact point, has an hH nence upon the result* 



Eteattie has demonstrated experimentally (B No 71) that 
the critical capacity was smaller with platinum contacts 
than tv itli other metals. Ives (B. No. fti) found that, 
with a mercury interrupter. The criiical capacity varied 
according to the polarity of the mercury. These facts 
are easily explained by the corrosion of the Contact sur¬ 
faces, which varies with the metal and the direction of 
the current* 

The theory leads us to the conclusion that the break 
should be made as rapidly as possible- Lord Rayleigh 
showed that breaking the circuit by shooting a bullet 
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through a wire made it possible to attain long secondary 
Spark* without a condenser in the primary {B No. 79), 
Practically the rapidity is limited. With mechanical inter- 
Tupters having solid contacts, the rapidity is limited by 
tile imperfection of the contacts; nevertheless much 
progress has been made in obviating this difficulty With 
the mercury' interrupters there is a limiting speed above 
which there is no interruption, or at least the initial rapidity 
of interruption attains a limit, which is probably due to 
the fact that the column of mercury breaks by its own 
weight. This explains why mercury internipiers arc less 
well adapted to small coils than to large ones; the funner 
have a shorter period and require greater initial rapidity. 

A paradoxical consequence upon which our theory is 
based, is that the spark at rupture cannot be avoided; 
the secondary spark is often lunger and motv regular 
with a fat flaming spark at the point of rupture than when 
the latter is less apparent It is easily understood that 
if several small sparks form at the interrupter, their 
aspect is dilTtrcnl from that of a single discharge of the 
primary condenser: but, since the final result, jc. the 
length of the secondary spark depends upon the value 
of the current, f, a( the moment of rupture of the last 
spark, then, 1 exists no definite relation between the two 
sparks. 

The multiple primary spark sho^s that it could lie 
advantageous to increase the coefficient of self induction 
of the primary, all other things remaining equal, thus io’ 
creasing the Capacity of the coil to store energy after 
the discharge of the condenser. Since the proper increase 
in the coefficient of self-induction caimot be calculated it 
is best to use a coil in which the primary contains an ad¬ 
justable inductive reactance. 

11 The role of secondary capacity. -The secondarv 
capacity is not situated at the secondary Terminals; ii k 
distributed, jn a more or less regular manner, throughout 
the entire secondary circuit. The capacity of the *<*- 
ondarv circuit varies with the form of the winding. 
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Fig. 2S represents schematically the section of a coil; 
the little circles represent the section of the wires, and the 
arrows show the direction of the e.m.fs. It is evident 
that there exists between the points, a and b t an e rnX; 
the value of which is great or small according as there 
are many or few turns of wire connected between the two 
points, 

j* 

“ * C-Hfr 

0 *>» -* -a -o * b j C A 
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and the whole would store w times that, or 

■\»f g 

HI 

The difference of potential, or tml, at the secondary 
terminals in both cases would he 

2 N 

The apparent capacities are respectively 





-CMfr-O' 


V-O-fr 

W-eJ 

e' 

4 - 

T t>Oi-0. 

-hst-d-h? 

jEVO-fr 

\>U + 0-- 


Fin- SSL 


If in each inm there is generated an e.m.f., e, anti if 
tvc consider two consecutive layers, each formed of N 
turns, the difference of potential between two turns which 
arc adjacent but belong to different layers is 

2 n c. 

wherein u is ihe numljcr of turns counting From the [joint 
of junction of the two layers Lu the turn in question; 
the quantity of electricity stored is 


je 



wherein c is the capacity which exists between each turn 
and the corresponding turn of ihe other layer. 

Assume that the same number of turns, 2 X. are dis¬ 
tributed in 2 *pi layers, each double layer would siore 


X* c r 

"j"n=“ k 


N f 

X a ” d 


that is, the system with 2 m layers would give un-times 
less capacity. 

The winding shown at A (Fig. 2S) is made in layers, 
while tilt- one shown at B is made in sections. It should 
be noted that in the latter winding it is necessary to add 
to the capacity as found above, that which exists be¬ 
tween the adjacent sections. The real v&lue and calcu¬ 
lation of the secondary capacity is one of the most ob¬ 
scure pnitus in the theory: the demonstration given abc-vc 
is simply a crude approximation * 

Whatever the distribution of the capacity of the second¬ 
ary winding may be, it is not always negligible; to it are 
due the eli'ctrical oscillations observed by Mu-uttm (E. No. 21 
in a coil using no condenser in the primary circuit. It is 
also to the capacity of the secondary winding that the 
oscillation* in the primary are due when the secondary 
winding is short-circuited, since otherwise the energy 

‘Tire uun- diluted in ihc interior of (he winding should noi 
take- jtiv vhayjcf. Itcc.-iuse lh,c qua ml tli.es of electricity with which 
Che fH’iJihlYjnnj! [umi become cIi;it tf£tl through electUosliltic in¬ 
duction ,irc equal and opposite in me ft- The turns. u|ion (he cs- 
terv-r iturfacV of I he wEnding rv»( 1*1 i:g completely surr-HimJcd J*e- 
rmnie ehidrgi'J %o a ETc.iter nr less degree Therefore, st -^emc 
Tli'il the ^.Ljj' 1,1 l!it of a coil in simple that ol the turn* which fc it rpi 
I he (ittnor surfa ce 
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44 INDUCTION COILS . 

dissipated in the secondary would completely damp the 
primary oscillations, 

U hat is the capacity of the secondary and within what 
limits should it be reckoned with? Opinions on this 
subject differ greatly: Walter (R„ No, 43) estimates the 
capacity of his coil as 1.1stUV # microfarads, and according 
to Oberbeck the Capacity of the same coil Would be 45(1x10'* 
microfarads. 

The value given Uy Walter appears to be nearer tq the 
true capacity of the secondary winding for ordinary coils, 
If the first Value is assumed to be Correct, if is seen that 
the duration of the secondary oscillation is much shorter 
than that of the primary; therefore, as first approximation, 
this capacity can be neglected. 



— — -— 

Pie. 29. 

Om- of the most probable effects of the capacity of the 
secondary winding ls to cause phase differences between 
different parts of the circuit: this effect, which should not 
be confused with stationary waves of which we will speak 
farther on, may diminish the c.mX between the sec¬ 
ondary terminals (B r W S2). 

When capacity is connected to the secondary terminals 
a Change is produced in the operating characteristics; the 
predominance of secondary oscillations is quickly obtained 
and we emcr the case covered by the equations of Co]ley— 
the superposition of short primary oscillations upon the 
longer secondary oscillations (Fig, 29). The secondary 
oscillations are less damped than those of the primary, 
and do nut entirely die out during the interval that the 


| 
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circuit is open; they have sufficient amplitude, at the 
moment of the next “make", to produce an em.f. in 
lue primary* which sometimes can product a large nega- 
irie value of current (Fig.. 30). If the open-circuit lasts 
long enough, this action disappears, but the capacity of 
the Secondary Winding causes other primary oscillations, 
which do nut always change the sign of the current (Fig. 31). 



Kic 30 


12 Resonance.—Resonance has often been invoked to 
explain the optimum capacity and certain obscure phe¬ 
nomena; docs it exist and under what circumstances 
should we have recourse to it? 

Resonance as ordinarily looked at docs not exist; in 
fact, considering a resonant circuit, consisting of an in¬ 



ductive reactance ami rondensive reactance connected to 
an alternator, it is seen that the current in the circuit 
and e m f, across the condenser have small values so Jong 
as resonance is not attained: on the other bund, when the 
resonance is perfect the current value becomes a maximum 
and the c.m,f, across ibe condenser may great!v exceed 


*\ 


(C) Jeff Behary 2019 


25 





























IMH 'CTIOX cons. 


thnt of the alternator; if the power absorbed is measured 
it will also he Found to be a maximum al if]is moment. 

\\\th an induction rail the phenomenon is different; it 
should be borne in mind that the interesting phase is Inat 
of the “break”; at this moment there is no complete 
connection with the primary spurre, the available energy 
L P 

is limited to - * ? ■ , which is stored in the magnetic field at 

the moment of rupture. Them fore, no matter what hap¬ 
pens, the resonance cannot increase the power demanded 
of the source; one nf the most imporcinl factors of the 
phenomenon disappears; of course, the twn phases, make 
and ,J break ", are considered as distinctly separate and 
without effect one ujnm the other, 

A comparison between list- induction coil and the tuning 
fork immediately suggest? itself; both, alter having been 
put in vibration, ie., after having received a certain 
quantity of energy arc abandoned to themselves. It is 
well known that a tuning fork will cause a resonator to 
vibrate, the better the attune merit the stronger the res¬ 
onant vibrations: as soon as the aUuneiiH'Ut is not attained 
the resonator becomes silent, is an analogous effect ob- 
tairii'd with induction foils? That which we know of the 
mathematical theory demonstrates the contrary. In 
fact, taking equations (Si of Oil ley (B. No. 25), and as¬ 
suming a negligible damping of the usd nations. it is 
seen that the secondary e E lt decreases constantly 
when the secondary capacity, c, is increased. For c = 0. 


E, - /„ 


Vr 


L C 

Resonance exists when c — 


- 1 ?«,, \ [' - i \ I 


m 
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L, C 

When G’j is very large compared with — * -* 

The formulas of Colley appear Tien* lo be incorrect, 
because considering the total availahh- energy, it should 


always be : 


-, the equations for the two limits, C a ^ 


C and C\ = do. agree with this assumption, but for the 
condition of resonance 

f E ’ C S,> L 

-~ 4 ... 

This discrepancy comes from the fact that Colley, like 
every’ one else, has neglected a certain number of factors 
in order lo avoid unnecessary com plica Mini in the formulas, 
bul the result shows that one should not generalize re¬ 
sults without careful consideration 

If. neglecting the P R losses, the energy stored in the 
magnetic held is taken as a base for the calculations 


c E/ C £, 3 
2 2 


LU 


from which 


J7- ^ ^"HTI 

r " v^mrr 




M L 


Vct± CL 

For the condition of resonance 

LI 1 

\ 2 it 

\f L 


iitJW 

^ 2 Tt 


£ _ r -11 * “i: J * 
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induction con is. 

The equations fnr the limits, c » 0 and c «> » being, the 
same as the ones found above,* 

The law of the variation of with the secondary ta- 
IJadty is shown in Fig, 32 for both hypotheses it is seen 
that resonance cannot increase the secondary c-m.L 
Nevertheless, experiments show that it is posable to in¬ 
crease the length tif the spark, when a large capacity is 
added to the secondary ami the primary condenser i s 
adjusted to be in the neighborhood n£ resonance: CL = 
< l This pseutlo-resomante may be approximately ex^ 
plained by the theory of less resistance to the spark. When 
Hie secondary capacity is not negligible, it has been seen 
that th* e.rtifs. of induction arc the sum of two functions 
of different periods ihe oscillations in the secondary 
c.m.f. curve (Fig. 2GJ have more chances of meeting the 
curve of striking Voltage, E It , than the s mi pie curve. 1, 
which is obtained with resonance. 

It can be assumed that a coil, in which the two circuits 
are in resonanre. is the seat of stationary waves with a 
maximum pressu re at the extremities and a maximum 

*ll , 5 possible to prm* ih*i tJw ratkj at em>fc 4fw 
UrnwnzHoi the ciipnfit it* is constant. «],«, there i- no maK , 

net.c Inkage In fun rH-eki|% ihr e nd cf u se sai3rC e and the 
iCsisLancf ol the eirtuii!., Qan write 



V, 


■* 
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current at the middle. It is possible that the value of 
the current may not be the same in all parts of the sec¬ 
ondary circuit, but there is little probability that nodes 
and anti nodes comparable to those observed in IferUian 
waves, could be detected. The problem is different: In 
each turn of the coil there are superposed two maTs.: 
one is about the same for all turns, produced by the ac- 

lion of the primary, is proportional to ^-+; the other is 

doc to the passage of the wave; it is probable that the 
e.mf- of mutual indue lion frequently overshadows Hie 
latter, because it is very difficult to observe a well defined 




i - _c*£i 

J i di 



.. _ t i£*. 

d I dt 

dt ' 


hom which 


_Lj 1 /" - Ll 

~T ~ Mi ~ c 77 = 

smd if M J L1 

h m L 

E-i M 

Thr nuie u the-eforr iqu.il to the ratio of iraosfmnujen/ 


variation in the value of ibe eiuTenl along the secondary 
circuit, as long as there are no very high frequency oscilla¬ 
tions: in this latter case resonance of the primary and 
secondary can no longer be attained. 

13, The effect of the cere.—Up to this point wc have 
considered only coils without iron cores Although it h 
impossible to represent the action of the iron by adding 
terms to the general equations,, there is no doubt as to 
the importance of this action, and it is necessary to form an 
idea of its character and effects. 

h is said that ihc iron <-ore increases the power «f the 
t-oil as in commercial transformers. There is however an 
important difference between the two, While in the or 
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fimajy transfnrnuT. the iron, by virtue of its permeability 
perm.ts the absorption of mure .envrgv from (he sour re an.! 
the delivery of more to the seeomlary; in t)le inunction 
con. Much is a V.rt of, ■' defer re! " transformer.* berat,* 
i. Stums energy during the period when the circuit is elosef 
nn : celtvers it later when the " break “ occurs, the hys- 
terests plays an important role. If the magnetic circuit 
is completely closed, the total useful energy i s independent 
of the iron. .1 increases when the ma E netic circuit is opened 
and afterward decreases; that is, there is a certain pmpnr- 

Zl'TTT t,”- V " 1 air ?a|> «'"<* a niasimum 

useful effect. Tins fact, which has long been known, was 

explain*:! bv Lori Rayleigh (B, Xn, rn). 

The theory of Lord Rayleigh is ;t* fajluivs; Coodkr a 

?'?, " l rf, lu lur ,,f ir °” '’ hml » -1 ""(form niaggietie 
Held. X ; the mapnemalion of tins bar produces rt its 
extremities magnetic masses, which create a field ( | m ls 
opposed to SC’. If the delicti*. UpR factor is denote I 
as J. the intensity of magnet nation as 3. the opposin'- 
hehl is J 3. and we have “ 

.W -= 3C'-J 3; 

that is, the bar ii Lutr-i upon by an t-lTmive licld X I lie 

Vil ”/ '' 1111 J T 1:1 1,s * 1 ,3l ' J j .5 a (unction Ol ;he 

raim of the .ttametyr i| lt . bar to i,. length, ft j» well 
known that the energy stored in the field, 3C\ ,lim 0 tr 
Tliagm'lizauon is, prupumoiial to 

W * m j X ‘J3 =J jfi/ja- J 3 if 3; 

if the cycle ... tl.c term, J\ .f 3. represents the 

energy absorbed by hysteresis, therefore there remains as 
available onlv 


•S 


1 d 1 ™ 


dl *' 1 3 k< '. *"‘ 1 <t,r ' hnm1i " arr ' l " a - l ' s considered as 

distinct,- separate phini-mena. 


? 
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Consequently* the avail able energy increases, other 
things being the same, with Lhe value of the demagnetizing 
factor, that is, when the ratio of the diameter lo the 
length increases.* 

If the core is straight or the magnetic: circuit is not 
completely closed, there will be magnet is: leakage and we 
have 

M* < Lt 

Lord Rayleigh cxplained (R, No. 79) how magnetic leak¬ 
age causes losses of energy’ we can show this loss in a 
different manner. 

Thcre arc only two cases where the energy in the coil 

*]t is powiMc. by applying the theory to two adeuUbTc 
to show that ihcrt is a proportion of air-gap and iron in ihir mag¬ 
netic -circuit which [jives fl maKimum uM'fLil effect- The variation 
of energy in a duil carrying a current, /. is 
d W - Id tf>< 

<p bcinj the total flux through the cwl, 

^ *= (B/l N, 



Fig. 33. 

The coil haring A' turns of area .-I and its length being V, the 
magnetizing forte. 3C r - is 

JC' - 


It the coil i& sufficiently long. 

d ii -p JC' (d JC + 4nd3). 

Kow considering a magnetic circuit almost closed (Fi£- 33L 
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is well utilized, namely: When the secondary circuit is 
closet! through a resistance capable of absorbing much 
energy; or when there is a very farge capacity between 
the secondary terminals. In the first case the calculation 
of the energy is difficult, but in the sixond it is easy enough. 
It is known, from the equations of Colley, that the m&&- 
iirmin secondary c.m.f., neglecting the resistance of the 
circuit, is 

M /™. 

vn 

the energy stored in the secondary is 

«■' WU,* 

2 “ ' ti * 

denoting l he air-gup as i a anti the length of the iron circuit as t r . 
assume a uniform flux < hroughdut and ripply the classic equalacn for 
the magnetic circuit 


A r. jV ; 


recalling that, 
ivi- have 


■« (^) 


ffl - p X • X + i - 3. 


<t «' - 3rf3+<a^™iJjCi(3 

ir'-3JJC.1. 

H -I 


+ 4 


For llw reason tndtcated above, the factors, 3Crf3 and 3d JC, 
should disappear and we havt, simplifying, 

ir-ii* V ’iCi±h- ! * I p'-Zfi+Z) 

S- X (I,+/,/„>* 

It is seen immediately that If the magnetic circuit *vere com¬ 
pletely closed, ! d w 0 

«-—•* K'\ 

& “ 

which h Hi* same as if there were no iron in the circuit. On itic 
contrary, if the ratio of f; to l a is equal i-a the permeabllitc ,rf h 
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M* 

and, jf we assume L > —j-, 


€ _£± 

2 




* 


therefore lh3 energy absorbed is less than that available 
in the secondary. 

The theory takes into account the damping of the 
oscillations, by the resistance of I he circuits; experiment 
shows that the damping effect is always much greater than 
the theory would call for; there U. therefore, another 
source of loss. 

Study of ibe uscil la lions reveals that, Lhe initial ampli¬ 
tude being the same, the ratio of two consecutive oscilla- 

thc available energy is a niaxsrmnn and equal to 

Ati„ 


IV- 


S - 


■ X 1 


it 

4 


In order lo compare a straight core with a closed magnetic 
circuit. ii suHices, tO recall that tlrr effective field is 

3t f - JX 

while t 

*a 


X = 
X - 


X' f- 

t f 


in the flowd magnetic circuit. Thu fwo are the when 

- A 3 

•i 

Cl is approximately equal to —therefore we twist luve dimply 

*i V 

Experiments that in c ort* of COlU the pcrmeabiEiy. jet. is 

generally about 50; J would be 0,2:3. which according to what is 
known of demagnetizing factors, corresponds 10 a ktipll equal 
to about ten limes the diameter of lhe 

The calculation is evidently very approximate, general COrtCla- 
should not Ite drawn from it, UrCiU'C it must be Tx-nu-rnbeml 
that it rests on the assumption that there is no hysienesis and 
contains n um erous iimph licit iGJJi- 
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tions, with exception, of the first, is independent of the 
duration of the oscillation; the loss is, therefore, due to 
n cyclic phenomenon, Independent of time, and it is 
natural to attribute it to the action nf the iron. 

The action of the iron also makes itself felt when the 
circuit is closed. The coefficient of sd [-induction of a 



coil with on iron core is not constant; it is a [unction of 
the value nf the current (Fig. 3t); it follows the permea¬ 
bility of the iron in such a manner that, if ibe ’iron is 
saturated, the e.Tn.f. of self-induction, which opposes the 
establishment of current descends quicker thin would 
be expecu-d and a curve having a point of inflexion is 



Pi EE 3.1 


obtain*], after saturation, the current value increases 
more rapidly for a certain time + instead «f following the 
theoretical form; this is shown very clearlv in Figs. 35, 
36 and :i7. 

The variable permeability nf [fie iron produces still 
another clTevt- the magnetizing action which is exercised 
upon the iron, is the resultant of the action produced by 
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the two circuits; so that, for a given value of primary 
current, it is possible to obtain oscillations of different 
lengths, according to whether there is or is not a current 
in the secondary circuit. Figs. 31 and 37 show this 
effect: during the period that the primary circuit is open, 



there are complex oscillations due to the primary and 
secondary; the period of these last is given by the lower 

4 <b 

curve which is proportional to -j As soon as the pri¬ 
mary is attain closed, these oscillations disappear because 



Fig. 37* 

the condenser is short-circuited; there rerriains. therefore, 
only those oscillations produced by the secondary' in the 
primary; an examination of the curve of 11 current growth 11 
shows that these become immediately much more rapid; 
the primary circuit makes a sort of a shield between ihe 
































£ 

w i.vnrcrioN coils 

scconilify ami the eorv and the latter being gfarcelv 
magnetised, the coefficient of self-induction is greatly 

reduced. The curve, is nearly suppressed, even 

Hioogh there exists in Ewjh circuits oscillations of great 
amplitude; Hie cause of this is, that the oscillations in 
the two circuits have a phase displacement of about ISO* 
and the ampere turns acting upon the core are about 
equal and opposite in sign, 

11 Effect of the secondary discharge.— In order to 
complex the study of the different dements of the prob¬ 
lem, it is necessary to consider that which takes place 
when there is a discharge in the secondary. All discharges 
dissipate energy* it can f therefore, be foreseen that the 
current curves have turning points for the primary sparks 
as ivdl tl s for the secondary sparks. Tests with the 
oscillograph verify this supposition; generally the effect 
of the secondary spark is to suppress primary oscillations. 

I'igs. II and 35 show the curve of the primary current 
and lliat of the variation of the flux; in Fig 35 ’ the sec¬ 
ondary capacity is negligible, The curve of rupture shows 
very plainly two turning idiots—the first is due very 
probably to the spark at the contacts and Lho second tu 
the discharge of the accnntlary; the location of these two 

[minis can be found in the curve. J # Fjg, 3I< u le 

s^me coil has its secondary circuit closed through a large 
capacity: from the curve, it is seen that the devel¬ 
opment of the secondary oscillation is first arrested by 
the spark at the imemipter contacts; then by the d^- 
Tlu t,vu sparks, primary and secondary, do not 
occur at the same instant, therefore the ratio of e.m.fs. 
li which they correspond is p«n the rmio of transforma¬ 
tion. 

This last result shows that one cannot rely absolutely 
uf*un the accuracy of striking voltages dele mined iviih 
the a,.I of ;in induction Coii. when the c m [ measured in 
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the primary is multiplied by the ratio of transformation. 
If the secondary capacity is not negligible and there is 
magnetic leakage, difference in pha&c between the two 
currents will be produced and the ratio of transformation 
will vary quite materially In this manner the results 
obtained by Khngclfnss (13. No. 7$) can be ex plained- 



- y_ j »*- 

FlC. 33. 

lie found that the secondary striking voltage, for a given 
distance increases with the primary current That which 
increases in reality is the primary striking voltage, the only 
one measured. 

It can easily be shown [B, No, S4) that, for a constant 



F 10 39- 

value of primary current, observed with the oscillograph, 
the maximum c.m.f. in the primary, alsn uta-rvcff with 
□ n oscillograph. increases with the length of il le SfCondjtrv 
spark; this is shown by Figs, 3S 10 41. which rorrosporld 
to sinking distances of a cm . 10 cm., :2!) cm. and 311 rni . 
respectively. It is seen that the maximum ordinate of 
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AS 

tht- Upper curve remains constant, whil* the !qw ct curve* 
which represents the e.ml across the primary terminals, 

RI + I.-^ + Mp. 

J t di 

increases with the length of the spark, Tlie c.mfs. meas- 
ureiJ on the oscillogram. are 277 volts, volts, 425 volts 



p— 

Fie, 40. 

anf! 070 volts; the ratio pi transformation being 155, and 
the secondary capacity negligible. t he corresponding 

secondary striking voltages between piim and place 



Vm. *l. 

would be 4H.0QII volts. 51.IIIHI volts. (H.fHIll volts and 
la^.unn volts— which arc wvll within permit! I ilc limits. 

Anr^tlkT experiment can In- made, which W - L ]l show the 
same results, but made in an inverse manner: Leaving 
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the length of the secondary spark-gap constant, and 
Parsing the maximum value of the primary current with 
the aid of a rheostat connected 1 in the primary circuit 
it is seen that the primary e.m f,, measured at the ter¬ 
minals, remains constant, regardless of the value of the 
primary current, providing a spark is produced in the see 
ondary. This phenomenon is due only to the fact that 
the two sparks are not formed simultaneously. It must 
be shown from this that the maximum e.m.fs.. in the two 
circuits are limited by the two sparks; this is why it is 
sometimes observed that when no secondary spark is 
produced, the insulation in the primary or in the con¬ 
denser is ruptured; it is also this which causes the diminu¬ 
tion in sparking at the interrupter when the length oJ the 
secondary spark is decreased. 

Figs. 33 to 41 show also another phenomenon; The 
duration of the secondary current is inversely proportional 
to ihe length of the sparks, the maximum primary current 
vqtim being constant. This duration explains the rtla 
live slowness of the demagnetization of the iron core 
and explains certain irregularities in high-speed mechanical 
interrupters. Uhen the secondary cireuai is short-cir 
nuied upon itself, the retardation of the demagnetization 
ran be pushed so far as co force an interrupter, making 
norma 11 y about £H> breaks per second, no I to make more 
than two or three breaks |wr second. 

The different phenomena, which have just been described, 
(sparks, effect of iron, secondary capacity) complicate iq a 
singular manner, the theory of the induction coil and make 
it, up to the present time, almost impossible to expect 
from mathematical treatment more than general indica¬ 
tion of ihe rdle played by each factor when considered 
separately* 
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CHAPTER JV 

THEORY —ELECTROLYTIC INTERRUFTERS 

15. Experiment:!! results.—The? llicnry of electrolytir 
interrupters is still less known than lU.it of uiePhanicat 
interrupters, Before stating what is Known, it 15 ttcecs 
Har^ r Iq give a rtfsunte of that which has been observed 
concerning the rdte played by the various factors of the 
phenomenon. 

\^i lien two electrsiih-s. having very unequal areas, are 
immersed in acidulated water nn3 conm'ctcd to a source 
of dectne energy, it is seen that, up to a certain value 
id t .m.f. (35 to 4fl volts], the electrolyte is simply decom- 
psrtedn above this value of c.m.f, the phenomenon changes, 
Tile electrode* having the smaller area, becomes incan- 
t It wenl and can even mi-H if it is Conner ted to the Nega¬ 
tive pole (caihddi'■ l; n In-als loss and heroines a pink rulny 
if rip limited to the imsiuve pole (anode) - litis phase of the 
pi 1 eiiimiL 1 non is aicomiiamcd by a peculiar noise, which 
Isih Ii am! Wflllmr, in INH2, showed to be due to irterrup 
ii»n of the current. VVelinell (H. No. 4 -Jp first applied 
this idea to interrupters for induction coils: lie employe^l 
as amnle a platinum wire and as cathode a sheet of lend 
(Pig. 42 3 . Some time afterwards Simon, in Germany 
(H- No. 5U) and Caldwell, in England (B. No. 01 ) 
■nude the inlcrropu-r symmetrical by suppressing the 
anode with the small superficial area. The interrupter 
in, this form bcrcmies reduced to two el vet nodes having 
large superficial areas and immersed in communicating 
compartments nmnetted together by a small hole. T , 
shown in Fig. 4d. 

Experiments made with the Wchndt interrupter showed 
that the frequenty of tin- interruptions, of which an idea 

mi 
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t oiLld lie obtained from the sound emitted by the interrupter 
itself, or by the noise of the sparks, increases with the 
voltage of Lbc source. The frequency depends also upon 
the direction of the current; it w greater when the small 
electrode is anode than when it is cathode. Other things 
Uung equal, the frequency is inversely proportional to 
the resistance of the circuit, to its coefficient of self-induc¬ 
tion and to the active surface of the electrode The 
presence of a Secondary current also modifies the frequency* 
"hit’ll increases when the secondary is closed or when 
lL " r - * sot s P ar ks arv produced. When tile tern pern ture nf 
ihi- solution (electrolyte) rises the frequency diminishes. 



^ lien the wave-form of the primary current through 
nil electrolytic interrupter is observed, it is seen that it 
docs not resemble that obtained with mechanical inter¬ 
rupters used with condensers; the break is made without 
oscillations (B, No. 5d>. Oscillations appear as soon as a 
condenser connected in parallel with the electrolytir 
interrupter* This observation shows that the rapadtv 
dtie 10 polarizaibn plays no important rule in the phe¬ 
nomena. 

1 ig. M indicates* from rhqograph observations, the 
variation of the waveform of the current when different 
factors fire varied, Increasing the surface of the anode 
raises the current value at which interruption takes place. 
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at tue sardu lime tht^ interruptions are less frequent 
J an( ' b in FiK- I’*) The surface of the anode re¬ 
maining the same, a resistance introduced into the circuit 
diminishes the frequency, but does not affect the max¬ 
imum current value. Laf, providing the total resistance he 
E 

less than , (see h and c in fig, 4-1). An increase in the 

*m qw 

coefficient of self-induction produces about the same effect 
as an increase in rc&isuiiirc; it decreases the frequency and 
changes slightly the form of the wave (seeg and h in Fjg. 44). 

I n facL ihe time lost between break and make is so short that 
the secondary Current, when sparks are produced, assists 
the establishment of the primary current. Without 
secondary discharges, it is seen that the current curve has 
an almost constant rate of increase (d) H with white Sparks. 


h m urnum 


. r ' r ' ** ~ a ‘ fS *Wd | b, larmier Atindc; C. wilh nrskianre- in 6hr 

c '™iid. nwsparks. i\ whav sjMffe*; f, ] 1|a | * cw\ - A U» W 

h mnili mductivc reaclHiwe 


ie * slight discharge, the primary current increases 
rapidly at first and relatively very slowly afterwards _ 
finally, if the sparks are very hoi, or if "the secondary is 
short-circuitcd p the rate of increase is so rapid that the rup 
luring value is soon reached and the frequency of i!ic 
interruption# increased (/), The effect of the secondary 
current is so marked lliat a periodic variation of sound 
whin the spark is hot enough to extinguish itself by the 
current of air which it produces, can lx- observed; thy 
note rmitlcd is noticeably lowered each time that a hot 
spark is thus broken and gives place to a white spark; this 
phenomenon has been photographed with an oscillograph 
and is shown in Fi«. *15 (E. No, S4) r 

A very interesting fact is noted from examination of 
tliis oscillogram: namely, the current is not always inter- 
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Tup ted; in fact, the gTeater the frequency the less the 
current value approaches zero. The very peaked crests 
in this case (Mg. 45) are due to the small resistance of 
the primary circuit. Fig. 46 shows the effect of adding 
resistance; the wave-form id this case is more like rite ones 
shown in F,g. 14; the frequency is about 3;J0 interruptions 
per second. 

The mean value of current depends directly upon the 



surface of the active electrode; it is nearly independent 
of the voltage of the source, of the resistance and the 
coefficient of self-induction of [lie circuit. It can be 
assumed as given by WehneU (B, No. 44), that the current 
density is about II 4 ampere per square millimeter of anode 
surface. 

Two factors affect the mean value of the current, namely. 
iFse temperature of the solution and the value of i\\c ?t v- 
ondary current. \\ hen the temperalure rises the mean 

o/'wi/uwwi/p 

Fm, +J„ “ 

current value decrease; at about IOT 6 cent., an a noth 
having foul or five rimes the surface must be used in 
ruder to obtain the same mean current value as that 
obtainat ordinary temperatures. The effect of the 
sccrmdarv currenl is twofold; it affects the wave-form 
and the maximum value (Fig, 45). 

iff. Phases of the phenomenon. - The phenomena which 
are produced in the H dindt interrupter are complex. 
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However, it is possible to distinguish three phases, accord- 
inf to the respective values of the different factors. .At 
tow voltage and at room temperature, the active electrode 
being the anode, a simple electrolysis of the solution is 
produced. 

Increasing the e.m.f., E , interruptions commence, the 
formation of bubbles at the anode is more violent and the 
current value increases. The more the e,ni.f, is increased 
the more marked these phenomena and the greater the 
frequency. 

Above a certain value, the phenomena change. The 
platinum becomes red and the current value decreases 

1 ! " l 



the interruptions cease. When this limit is attained* it 
is jKJssiblV to reestablish the second phase by increasing 
the coefficient of self-induction of the circuit (B. Kq. d-| ? , 
Rarv has studied the limits of those phases" by 
varying the self-induction and the voltage; the results 
which he obtained (B r Wo. SJJ are summarized in Fig. 47 
Tin- logarithms of the coefficients of self-induction arc 
(dotted as ordinates and the voltages as abscissas: thr 
iJircc phases arc represented by difTcrent points, and [he 
heavy broken line indicates the boundary between (he 
U ehnelt phenomenon (2d phase) and the two others. 
Tins broken line is approximated by a smooth cunt, 


which represents the probable Form of Lhe boundary curve. 
The three *' phases " arc clearly separated in the figure, 
and it is easy to understand the experiment of Corbino 
(Eh Wo. 6-1), who produces the second phase by introducing 
a bundle of iron wire into the core of a coil carrying the 
primary current. 

The temperature of the electrolyte plays an important 
rOlc in these phenomena, when it rises the boundary line 
lowers At ordinary room temperature the second phase is 
obtained—the only one that is useful for induction coils, 
between 30 or 4l> and 15(3 volts, according to the value of 
lhe coefficient of self induction. When the temperature of 
Llie electrolyte attains 90° cent., the interruptions begin 
at about JO or \2 volts, but it is impossible to run steadily 
at 100 volts. At temperatures above 10'2° cent., the dilute 
sulphuric acid bonis, the interruptions become very irregular, 
and k is almost impossible to maintain operation with 
c.m.fs. above 30 or 40 volts. 

The effect of pressure is equally marked. When the 
pressure is very low, the? interrupt ions become slower and 
they may cease altogether (B. Wo. 521: under GO mm of 
mercury, the lost time " increased; on the other hand, 
above atmospheric pressure (2 kg. per sq. cm., for instance;, 
there is nu bust nme. For very high pressures, the pbc* 
uunientm ceases, in the same uay ns for very low pressures. 

W hen the direction of the current is reversed, i.c . when 
the active electrode becomes cathode, the inter ntpiion* 
Income ks? Frequent ami less sudden, the lengih of the 
secondary sparks much less and it becomes reduced to such 
an extent that the Wehnch mtemipur can be u*rd ;«i sup¬ 
press otic-half of An nlicnuning-cijrrtrii wave, thus giving a 
discharge always in lhe same directing. 

The active electrode, when observed with a spectro¬ 
scope* gives » ditienwt spectrum depending cm whether 
h is anode or *aih><iic In the first taw? (iin'Mv' the 
pinkish liglit whrh it emits is dtftnnpoftprl inio brilliant 
rays. among u-|ni It ihat of liy-lrtigi n is prominent hi the 
second vast' (catliodcj the light is brighter and vvhucr and 
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tligrc is the incandescence of platinum, Lhe sptc tram is 
continuous; the temperature is really higher, since the 
platinum often melts. 

1 / Elements of the theory,—The preceding cx pen men la 
facts permit the formation of an approximate idea of the 
phenomena. There exists, between the active electrode 
and the electrolyte, a relatively high resistance; the cur¬ 
rent produces, at this point an amount 0 f heat sufficient 
to vaporize the layer of solution; the steam forms an m- 
* ulat,n S envelope around the electrode ami interrupts the 
current. At this moment, the rapid change in the cur¬ 
rent value produces an e m.T of selfdndut tiou, that is 
hi^h enough to rupture the layer of vapor; it is ibis spark 
that gives the pinkish color to the light emitted by the 
anode; when the sell-indue lion is too small, the pink color 
disappears. The envelope of vapor being destroyed by a 
process as yet lit He understood, the solution reruns core 
UC 1 with ihe elwtrcHlc and the current is reestablished. 

The nature of the resistance between the anode and 
the electrolyte is not known. Gaguitrc (B. \n. S3) at¬ 
tributes it to lire gas bubble* released by the electrolysis 
of the solution. If it is assumed that this release of 
bubbles is uniform, the electrode is surrounded by a ]aver 
of small and equal bubbles: and if it is furlhcT assumed 
that a surface concentric with the electrode cuts these 
bubbles in their long diameter, nr this surface the con- 
ducting section is evidently very much reduced, the 
electrolyte becomes more boated than in other places and 
produces vaporijation. According to this hypothesis the 
rupture would take place between two layers of electrolyte 
and not between the liquid and the anode; the platinum 
would not participate in Che luminous phenomenon and 
its temperature would rmt rise- above that of the boiling 
hqu'd This hypothesis does not explain the rbssvmmetrv 
nf the Uduidt interrupter, and ii indicate (hat the 
current density at which the rupture is produc'd should 
vary with the diameter of lire- platinum wire, since the 
phcnonittlun Lukes place in a layer concentric with it, 


and, consequently of larger diameter. It will be neces¬ 
sary to verify this deduct ion since it is contrary to all that 
we know up to the present writing. 

The resistance,, R r < between the electrode and the elec¬ 
trolyte. is variable; it is a function of the area of surface, 
A, oi the electrode, of I he current value, /, of the tem¬ 
pera lure, /.and the time. T , 


The value of the primary current, at any instant, is 


/ 


dt dt 

R + W, 


m 


R beinjy the resistance of the constant pari of the circuit. 

In order to form the vapor, a certain quantity of heat, 
corresponding to the energy. IT. must be liberated; 


T. 

J' 


R t Pdt. 


(3) 


The time 7", at the end of which the rapture occurs, de¬ 
pends therefore, upon, the resistance, R r . \i is difficult to 
say exactly how R x varies before the rupture; neglecting 
the reaction of the secondary, 


E-L 


K 


dj 

dt 


- R 


Examination of current curves shows that R x increases 
and diminishes as a function of time: it is, therefore. 

difficult to calculate l and 

d t 

The difficulty is again increased hy 7",. m fact, the 
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Gtf INDUCT;OX ca/LS. 

variation is so rapid that it is impossible to draw anv 
certain conclusions from the oscillograph curves concern¬ 
ing the variation of R x . 

In absence of more accurate i information f it is possible 
to draw some interesting conclusion from the equations 
Neglecting the reaction of the secondary currant, iL is seen 
that the c,mf_ generated in the circuit. 




(S) 


is proportional to the ratio of transformation of the coil; 
therefore, within certain well defined limits, it is advan¬ 
tageous to decrease the number of primary turns; this is 
verified by experiment. On the other hand, the diminution 
of L by changing the iron core, is useless, since M r]burn¬ 
ishes al the same lime and ihc ratio remains constant 
It has been noted that the lost lime in an electrolytic 
interrupter is very short. Simon {B. No. SS) consider 
i| as constant; he also assumes the resistance, R r , to be 
constant and thi n calculates the time required in produce 
the heal necessary for tile formation of live envelope of 
steam. This ^alculabon leads him to give as the from 
plele period of (he interrupter, 


T ~ A+ &- 


pi) 


This formula, which has been verified bv Ruhrucr 
[B. No. 61). has been questioned by others; it does not 
sccni Lo be susceptible of general application, since the 
oscillograph shows that the resistance, R „ is variable and 
rarely the same in two successive interruptions. It mu>i 
also lw remembered that R must t^nmn within rather 
narrow limits m order to maintain the M second phase " p 
of the pbcnoTiirtusn. 

From equation ( m 2) we h.nv 


.// 

Si 


n - iR t t R) t 


M tli 

r dr 
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which shows the influence of the secondary current, i, 
upon the establishment of the primary current; if i is at 

this instant decreasing in value, the factor, ^ has the 

same sign as E. consequently ^ is greater than if E worked 
alone. 

There is a very important difference between Lhc per- 
formance of electrolytic interrupters and mechanical inter¬ 
rupters. With electrolytic interrupters, at the moment 
ihe primary current becomes zero, the total energy also 
becomes zero, since there is no primary capacity in which 
to store it, It is, therefore, impossible to have sparks at 
this moment, unless the capacity of the secondary be 
sufficient to accumulate a pari of fhe energy. 

The efficiency of the Wehnelt interrupter is very low. be¬ 
cause of the considerable hearing of the electrolyte; it is 
not unusual to find more than SO per cent, of the energy 
dissipated in the form of heat in the interrupter alone. 

All that we havq said is equally applicable to the Simuti 
interrupter, as well as Web nek's; R x then represents the 
resistance of thu liquid conductor which connects the two 
compartments, It is possible that this resistance may 
be more Constant than in the Wehnelt interrupter: there¬ 
fore, Simon's formula (6-) is perhai^s more applicable. 

In the normal operation of the Wehnelt interrupter, the 
envelope of steam being formed, what is the cause of its 
disappearance? Some (B r No. GGj believe that the spark 
of the " extra " current ignites the explosive mixture nit 
the anode and that the explosion drives away the steam 
Tn this hypothesis the following objection may be made 
The gas released front the electrolyte is always ml lee ted 
ret the anode ami the cathode, moreover if the gas at the 
axiudc i$ a mixture of hydrogen and oxygen il is indeed 
extraordinary ih.it this mixture has escaped being ignited 
before- The solution adjacent tn the cnwIojMr «f steam 
seems to play the role of cathode. the steam and the 


i| 


(C) Jeff Behary 2019 


37 






















J 


% 


70 


INDUCTION COILS. 


liquid] appear to behave like two voltmeters corner lcf | 
in series. The volume ol gas collected »t (he anode 

“ car,iin fi 10 WaJter ' is tse and one-half times greater 
than would hi- expected according to Faraday's law 
Certain authors surest tlie condensation of the vapor; 
others claim that the - ;ts and vapor arc released in quan- 
tJties sufficiently large to account for the tumultuous 
movements of the electrolyte which reestablish the con¬ 
tact Direct observation reveals an upward current of 
large- bubbles, which burst at the surface of the electrolyte 
Uehnelt observed, with a rotating mirror, the relatively 
slow formation of the gaseous envelope, then its dissolu 
tjon into little bubbles, interrupting the current. Child 
(B \o 62) cails attention to the fact that the high u.m f 
whit], ex^ts between the points of rupture, produces a 
considerable electrostatic pressure upon the gas envelope, 
thus facilitating Ltie expulsion of the vapor. Finally. 
Cagnu'-TT (B No. SJJ) attributes the rchirn to the orig¬ 
inal Mate, to the variation of the internal pressure of the 
bubbles and the surface tension of the liquid. 

A very peculiar phenomenon lakes place in the Simon 
interrupter. When one of the electrodes 3s placed in a 
perforated tube that is immersed in a jar containing the 
second electrode, it k seen that the ojK-raimn of the op 
ptiraius causes the level of the liquid in the tube to rise 
or fall The phenomenon appears to he caused bv the 
relative facility with which the bubbles of gas an f vapor 
are formed at one side nr the other; in certain cases, this 
is of great importance since it is possible to obtain a 
changv in level 0 / about ruit meter. 

is Electrolytic interrupters for alternating current.- 
With alternating ctirrcni the Wchnelt interrupter gives 
unequal interruptions. widt h is ju^t uliat would be ex- 
IK-ctcil from what is knmvn cs-f its chatncteristies, Messrs 
Kalhr and Eiehbcrg (B. W 5d) + who stmlied the o^r* 
lion of the Wchnelt interrupter with alternating current, 
observed that the discharge did not rumnuuve until the 
instant when the positive half of ihe wave had attained 
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a certain value and from this instant the interruptions 
became more frequent as the maximum of t£ was approached, 
and then decreasing in frequency toward the aero value. 
The same phono me rum was observed in the negative: 
half, except that the secondary sparks were extremely 
short, 

This phenomenon van easily be observed with an osciilo 
graph (B. No, S4j, if care is taken to keep the value of 
the coefficient of self-induction so low that numerous 
interruptions wifi take place in each wave half. Fig. 4<S 
shows distinctly the difference between I he positive and the 



negative half of the wave, the frequency being -ess in the 
negative half Ji is also seen that tile frequency is great¬ 
est for the maximum amplitudes. 

The difference between the positive ami negative di$ 
appears when a Simon interrupter is used: this tvpe being 
perfectly symmetrical The sparks are equal in length for 
each hall*-wave but are opposite in sign 

When a Web nett interrupter is used for rectifying alter¬ 
nating current, it often hayjpens that the active el eel rede 
becomes fused, because as is well known the platinum 
point, when used as eaih<»k-. heals ecmsidvrublv. 
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CHAPTER V. 

TJIE SECONDARY CURRENT 

Ifi St liking or disruptive voltages—In order that a 
spark shall pass between two conductors that are separated 
from each other, there must exist between them a dif¬ 
ference,of electrical potential, the value of which depends 
upon the length of the gap, the form and nature of the 
conductors, ami the nature and condition of the medium in 
which the spark must form The <1 iff'orenrc of potential, 

which is often called the striking voltage. f)a S been deter¬ 
mined by various physicists, under varying conditions, 
and the results obtained, which differ .nrcail y from one .in 
other, should be considered only as approximate indica¬ 
tions of magnitude of the e.m.fs. 

M\ bodies oppose the establishment of a spark with a 
certain resistance that varies in value with The thickness. 
The striking voltage necessary to rupture one centimeter 
of the substance considered, is often called the dielectric 
strength. The ratio of the striking voltage to the thick- 
ness is not constant; the dielectric strength decreases fair! 
with the thickness. 

Figs. 49 and 50 show striking voltages found by various 
experimenters, for air under norma] conditions of pressure 
and temperature. 

The values given by Joubert were obtained from ex* 
penmen ts made with a static machine charging condensers; 
the sparks were formed between brass balls 12 mm in 

diameter. 

Thomas Gray (B. NV, .17J. who has extensively investi¬ 
gated the dielectric strength of many different insulating 
materials, measured the strength of air by passing sparks 
between two plates. 
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C. E. Skinner (B. Mo. 3S) measured the striking voltage 
between two needle points; the e.m.f. being furnished by 
transformers capable of giving £()().< Hit I volts. The figures 
given by this author indicate the mean effective value cu 
the e.m.f., the wave-form being taken as sinusoidal. In 
comparing this curve with the others given in Figs. 4£l 
and 51) the^ values given by Skinner must be multi¬ 
plied by v / 2. 

The German physicist Gbcrbcck {B, 3>io. 40) made some 



measurements of the sinking voltages between a plate 
and needle point and Established the well known fact that 
the striking voltage Is greater when the point is negative 
than when it is positive-. 

Klingelfuss (B. Mo. 74) measured the striking voltage 
directly, using an induction coil; he used as electrodes a 
plate and a point, ihe latter being positive ll was ex¬ 
plained on page 50 why these results ran be considered 
as the upper limit. 
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Finally t of the numerous determinations which have 
bt?t?n made, those made recently by de Kowalski (B. 
No. S7} ( are given. He measured the e.m.f. between a 
brass ball 2 ctn in diameter mid a plate of the same metal 
l^SS mm. in diameter, The tests being made with e,m.f, 
supplied by a continuous-current generator that was used 
to charge condensers; under these conditions the e.m.f. 
can be very accurately measured with ordinary commercial 
volumeters. 

Tlic curves irt Figs, 49 and 50. excepting that of Klingeb 
fuss p show clearly that the voltage increases less rapid] y 
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than the dir in rji r J iris fan should lie bnmc i it miml t 
bfi-iuse it would Ik* j^sibie to conclude Hint since the 
curve of the maximum current values as; a function of liie 
sp-irk lengths (Fig. 17) shows a point of inflexion, tiie 
coif or the interrupter has some irregularity inks operation. 

f>r C Baut (£3 No. SG) gives an equation for the mean 
striking voltage of dielectrics. 

E = cfi f 

wherein i is the thickness of the dielectric (spark gap), 
whkh corresponds In the voltage, E. and a constant. 
This formula fits the general form of the curves very well. 
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In reality, the nature of a spark is not so well defined 
that absolute values can be attached to quantities sliuwu 
by the curves described above, 

The pressure of the gas has a marked effect on the 
sparking distance. The striking voltage decreases with 
the pressure down to a certain value—a few millimeters 
for air—then ii increases very rapidly and becomes very 
great for the most perfect vacuum that can be obtained 
in practice. Above the atmospheric pressure the striking 
voltage increase * in both cases, above and below normal 
pressure, the nature of the spark changes. 

2fh Sparks.--In order to obtain (he longest possible 
sparks with a given value of e.m.f, the negative electrode 
must be a plate and the positive one a point; in which cuse 
the sparks are directed at the center of the plate, or just 



Fig. SJ 


about as shown in A (Fig. SI). The spark may be white 
and noisy, or mure or less y-Hluvr, thick and silent; 
at the surface of the plate the spark is whiter and inure 
luminous, due m tin- metallic vapors. When, rm the other 
band, the point k made negative rind the plate positive, 
the value of ihv e.m.f must be much greater and the 
sparks, instead of farming between the center of the plate 
and the point, start from the edge of the plate, B (Rj« f>i« 
This difference is very characteristic, it forms one of the 
1 m.’s| means of determining the polarity of the discharge 
fr-im an induction coil, 

U hen ihe distance between lire- point and the plate is 
mudi less than could be used with the coil the spark is 

"Jbufcww pv^n fattfid ihai for fjrcsyurv* up \n about 1 VI ]h 
jvr m] in . I hr clicIt-L irit Fttrjigtll trf -Vi vnrire ditvi'lly a* rise :<!■■ 
solulc pressure and invTrrflr a & the ahsolnto tcmjwTfiturc —H \ K 
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thiclf and silent and the di (Terence in polarity of |ltr dis- 
ciiarjpt'a disappear almost completely: for this reason, the 
point and plate should be separated as much a$ possible 
vrficn it is desired to distinguish the polarity of the dis¬ 
charge. 

When the sparks are furnished by a sufficiently powerful 
source, they arc dear and give a characteristic crackling 
sound, providing tile voltage greatly exceeds the striking 
voltage' in this ease the sparks approach an arc, ]f the 
source is not sufficiently powerful the electrodes become 
slowly charged to the same potential as before, then form 
a continuous and silent brush discharge, which is scarcely 
visible, making it appear that the striking voltage has not 
been quite attained. If. without changing anything else, 
the e.m.f, of the source is increased, the brush discharge in¬ 
creases in magnitude and spark? arc formed without 
there being any sudden charge from one phenomenon to 
the other. It is. in a great measure, due to this difficulty 
in distinguishing the dividing line between brush discharge 
and actual breakdown, that such different results fur the 
Striking voltage arc obtained, \\ hcis a condenser charged 
to a high voltage by a generator is used as a source, the 
first spark jumps just as soon ns l he striking voltage is 
reached. this spwk heats the air and reduces its resistance; 
then a second spark is formed and sn on the frequency 
steadily increasing up to a certain limit , which is determined 
by the renewal of tiie air: the Jieutud air rises and is re¬ 
placed by mid air which again increases ihe resistance 
If (he voltage is kept constant, and the available jujwlt 
is increased (Tor instance, by decreasing the resistance of 
the primary circuit). the frequency of the sparks increases 
up lo the moment when the circuit is closed short through 
the envelojie of hoi sir: al this point a sort of arc, bal ing 
a low but finite raisin ikc. is formed {II, Nos. Off and S7) 
Everything that lends lo disperse ilus envelope of hot air„ 
surh as a draught ui air or a magneiic field, will tend to 
reestablish sparks and extinguish the an 

In the succession of spark? which have jusC been described 



i 

1 


i, 


the first arc white, thin and straight or composed of 
straight lines: their sound is sharp. When the healed air 
facilitates the passage of sparks, their color changes, th«y 
become yellow or reddish; their sound becomes softer. 
Finally* when the arc forms its sine depends upon the value 
of the current; it is completely silent when the current is 
continuous and produces a sound depending on the fre¬ 
quency when the current is alternating. 

Summing up. all that need be remembered, since we 
are going to apply it to induction coils, is that discharge 
between two conductors always begin with one or several 
separate sparks, after which the performance depends 
upon the power of the source. 

Tn Order to have it complete, it should be added that 
brush discharge precedes the Nrst spark. This phenom¬ 
enon has been photographed by Walter (B. No. 57'. 

Since the discharge cannot take place except for a certain 
e.m.f.. it is possible, providing the secondary capacity is 
small to neglect rhe action of the secondary circuit up eo 
the moment when the sparks or brush discharges appear; 
thus justifying the assumptions made in developing ihe 
elementary theory in Chapter lit 

21- An outline of disruptive discharge-—Assume a coil of 
average dimenfions. using a low-frequency inter™pier, so 
as to sopnralc the successive discharges, and excite the 
circuit w r jili a current of proper value. If the spark-gap 
terminals art i-xj far apart, no spark will be produced: 
but in the dark brush discharge and corona effect can be 
seen along the external secondary circuit, especially 
where there are points or projections; the effect is some¬ 
times beautiful Bringing the electrodes nearer together 
sparks are produced, at first white, thin* noisy and seldom 
straight, more Mten in the form of a broken tine, Bringing 
the elccirthics stiff nearer together the sparks become 
falter ami iimo' it-’by. tVintinmiy; lo reduce the Spark-gap 
the sparks become inner and less noisy; they turn yellow 
nr red. retain mg a sfjrt of a white core that is inc-v lu¬ 
minous than the rest of the spark. Finally, for a very 
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short air-gap each discharge is a tliirfc spark, making a 
low hissing noise and appearing like a light yellow flame 
the center of which is a little docjier color; ihu spark is 
very hoi; it Instantly ignites paper and is constantly 
being carried up by the current of heated air 

In certain induction coils the sparks arc never yellow; 
they always remain while and brilliant, and the crashing 
noise inercrevs when the gap is decreased; these are ver¬ 
itable condenser sparks duo to the relatively large capacity 
of the secondary. 

The same succession of phenomena could be obtained 
by fixing Lhe electrodes to give a short enough air-gap 
and gradually increasing the current, leaving the spark-gap 
constant. 

The turves shown in Pig, 52 will aid in explaining what 




takes place. The first semi-ose Million of the secondary 
e.ni.f. h c 3 , at First just attains the sinking tillage. K St 
one spark is produced (A r Fig. 521 (the duration »f the 
sparks being unknown they arc n presented here by 
simple vertical lim-s), Decreasing I he length of the gap 
(H. Pig 52), a spark is produced as soon as c ; roaches E JfF 
and the conductors arc discharged , but the coi] continue.*; 
to furnish energy, the e.ni.f.. increases again ami a new spark 
is formed and ip follmvcJ by c»thuf* until the e.rn.f is no 
lunger great enough to raise tin- electrodes to the Striking 
Voltage- 

How does the phenomenon of disruptive discharge take 
plactr The first spark heals the air that the second 
encounters less resistance, and so on; the result fa that the 
striking voltage is continuously divreascd from f:,„ to 
E, (li. Fig. 521, and that the frequency of the sparks continu¬ 
ously increase from the Iicgilining to ihc end of the 


discharge. Abraham (B, No. 60J observed analogous 
phenOniL-na in the discharge of condensers, that were 
charged from an alternatin';-current source. It is evident 
that in lhe descending portion of the curve, (B, Fig. 52h 
the frequency of the sparks could decrease because of the 
decrease in the c.m.f. It is this psirt of I he discharge 
that appears to the eye to be a single (at spark. 

When the air-gap is still more reduced the striking volt¬ 
age. decreases (<7. Fig, 52), and the frequency of the 
sparks increases; the healing of the air is greater than 
before, so that the e.m.f. is sufficient to strike and tnain- 
lam an are; t!ie are is represented by tile cross-hatched 
portion of the curve in C, Fig. 52. In this case the partial 
sparks at the beginning produce the while core «f llie hot 
sparks 

The conventional representation of the sparks given in 
Fig. 52 dues not exactly represent w hat take* plat e. Bach 
spark, represented by a single vertical line, may be a very 
complicated phenomenon; it may contain a great many 
oscillations, ur it may Consist of a great many discharges 
in the same direction. However the duration of ihc tola! 
discharge (one spark) is so short in comparis’in to the 
wave of secondary e.m.f . e 2 , that it is impossible to rep¬ 
resent both phenomena to ihe same scale. 

22 Properties of sparks.—Alt hinigh, as was said Indore, 
the sparks do not differ from ►■no another in a well de¬ 
fined manner, the characteristic features have been es¬ 
tablished for each phase The white spark, when ob¬ 
served with a spectroscope, always gives the lines of the 
metals between which it is formed. When the spark is 
long, ihc white pari of the spark is often found only near 
the negative electrode. and it is here only that ihc lines 
of metal arc found in the spectrum; in the rest of the 
spark, as in all hot sparks of yellow or red color, the s^ieo 
imm is striped, like that of eas. 

The ex pi'■riim-ms of Ih-msih.-h showed that in ihc dis¬ 
charge "»i a tuiirfpn&tr. charged by an inducti<m orf, thefv 
are nearly always obtained for each discharge several 
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oscillating or intermittent sparky ami the reason that 
Utc first straight-line spark is very brilliant, is that the 
air is incandescent; the mete]lie vapors come afterward and 
min with the heated air. ft seems that, without a con¬ 
denser and for long sparks, the phenomena art- not the 
same; the arc, when it is produced, does nnt show any 
metallic lines, at least, they are hidden by the spectrum of 
air. 

The white sparks, which, as we have seen, cause sudden 
and more or less frequent variations in the currenl value, 
naturally have very marked inductive properties; this can 
be demonstrated by & very simple experiment fR. No. 39). 
Connect in the secondary leads to the spark-gap. a loop 
of wire several centimeters in diameter, the Terminals of 



Frn rci 


which can he connected by a micrometer gap. u, 6, in 
Fig. fr3. Hitwocn n and b the difference in potential will 
be proportional to 


R being the resistance of the loop, L I he coefficient ofs&lf- 
inductiun. and f ihe value r*-f l he current which is established 
across the spark-gap; the wire can be made so large lhat 
A' may be ru-glcrlnl. As long as the variations in ihe value 
of i are small, there are no spark* between a and b: this is 
ihe ease when ihc spark is hc*|. 

Assort as The while sparky appear, a small spark passes 
across a b t the gap offering less impedance than the loop; 
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these sparks are due to very great va,rialions 


di 

Tv 


and also 


to the fact that the instantaneous value of <’ is infinitely 
greater than would be judged from the mean value of 
the current. Anything that lends to establish white 
spark* in the main gap will produce sparks at o & ; for in¬ 
stance. if a hot spark is established between the terminals, by 
blowing against it one can show that simultaneously with 
the formation of a white spark there is a discharge at ah. 
The hot spark corrosjjonds to a lesser c m f. drop, be¬ 
cause the resistance of the heated air is less than that of 
cold air However, the air-gap does not behave like a 
metallic conductor; no spark can pass until a definite 
potent ml difference has been reached. This fact can be 
demonstrated by a simple and interesting experiment: A 
toil is excited by a powerful source, and is provided with 
a very rapid interrupter—a Wchnelt, Tor instance. The 
spark-gap is adjusted to C]'e a very hot spark, a sort 
of an arc some centimeters in length. If. notv\ a wire is 
attached to one of the electrodes, preferably the positive 
and if the other end of this wire is brought near to the 
negative plate, it is seen that the distance between the 
plate and the wire must be made four or five times less than 
the spark-£ap before a spark will form there in preference 
to its ‘.'14 path, then it will completely abandon the first 
path in favvr uf the second, Afterward ihc wire can be 
drawn away from the plaiv. and the spark lengthened; it 
will noi resume Tts old paih until the distance becomes so 
great that the discharge is stopped; it is also possible lo 
lead the 'park back to the point electrode This ex¬ 
periment shows that even " ith a very hoL spark, the re- 
sisum i is great because it absurbs an e.m.f, sufficient to 
break down several cpiuimeteFs of cold air, and also 
because discharge will take place in The heated air 
below a M riain value of p-«tcniial difference,, since the 
shunted gap immediately iak^ nil the discharge 

Up i*i i his point wc have cunstdere:! mity sparks which 
are ilistim Ely separated fr-;:i ■ me- another, such ss would 
be obtained with low-frequency interrupters the last 


■f 
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experiment shoves that lho aspect of ihings changes when 
the interval between two consecutive sparks is so short 
tbiit the path of heated air has not line to escape. 

ith rapid interrupters, the striking distance being 
that which corrreponcls to white sparks, the discharge is 
at first a flux of Crackling sparks, which is more or less 
quickly transformed into a hot and silent stream, often 
streaked with white lines; this phenonirnm is often ob¬ 
tained with the Wchrtdt interrupter. 

The high-speed in terra piers sometimes facilitate the 
discharge in the following manner: The coil being unable 
to break down the air-gap, corona and brush discharge 
will take place with each interruption of the current, and 
these phenomena heat Lhc air, so that, at a certain instant, 
a discharge between the electrode will take plate, [The 
violet rays from the brush discharge also act to render 
the gap more conducting..) The discharge, once established T 
will continue, ft should be noted that, in this case, the 
discharge most often changes from brush discharge to a hot 
spark, because the greater heating effect of the hot spark 
tends (o facilitate the discharge. It is generally in this 
manner that the hot sparks, given by electrolytic inter- 
ra piers, are formed. 

\\ hen the sparks arc nnru established, it is possible to 
increase the spark-gap: with ibe very high frequency given 
by Lhc electrolytic interrupters, it is easy enough in this 
way to double the length of the spark; it is for this reason 
that certain persons have < burned to have obtained much 
longer sparks with electrolytic interrupters than with 
mechanical interrupters 

The decrease in the rvsisianet of the air, when the tem¬ 
perature is raised, can he demonstrated in the following 
manner: The electrodes being placed far enough apart to 
prevent a discharge, approach the gap with a Itame, (gas 
jet. alcohol or even a mali'h). when the discharge will 
immediately take plac v . This experiment will succeed if 
care is taken to adjust the spark-gap so that it just slightly 
exceeds the explosive (»r sinking distance. 


CHAPTER VI. 

POWER AHD EFFICIENCY OF IRDUCTIOfl COILS. 

23. Power and efficiency. —Thu power absorbed by a coil 
depends upon the resistance of the primary circuit, on 
the coeffieient of self-induction and the e.m.f. employed; 
often also, when the secondary is closed upon itself or 
through a large capacity, the power is a function of this 
circuit also. No matter what the conditions of the pri¬ 
mary circuit may be we have seen ih:it only a pari of the 
energy absorbed is utilized for induction; this is the en¬ 
ergy which has been stored in the magnetic field„ namelv: 

r I 1 

II r “ * 

11 l “ ^ ‘ 

In a coil excited by a continuous current fluurcc of 
c.In.i . E, tlte energy sibsnrbed at any instant is 

E / d t* 

and since: E is Cons ram, ilw power absorbed is, 

7 

lliv prik-luct of the constant e.iu.f,. E. ami \hc mean value 

of furreni, /— T 

If discharges aru produce'll ]«.t svv-m-I, the powt-r 
utilized n>r induction is u IT,, and we can define ihe pri¬ 
mary efficient y as 

»n\ n L /„= 

'• ” 't\ IF. ' 

KJ 
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lhis is called the efficiency of the circuit; it will be seen 
that it is possible by proper choice of the factors, E *nd R. 
to increase the efficiency to a maximum value. 

With each discharge, the energy H ,, is released ;part being 
dissipated as heat in the secondary and in the iron core, 
the rest being utilised. If the useful energy is dcsignatL.il 
as i l\ the ratio, ^ }1 between if and W % , represents what is 
called the secondary efficiency of the coil, 

w 2 10 

“ trr “ r?^7' 

The product of and q r represents the tutal efficiency* ij, 
n 

’ WTZ,' 

Lillie is known of the totat efficiency of a coil, because it 
is almost always impossible to find the h secondary etti- 
cifnfy 11 of a Coil. 

The efficiency of the circuit is easy enough to deter 
mine, when the coefficient of self-induciiun. L, and the num¬ 
ber of interruptions, n, is known, because the measurement 
of the power-input, /: / w , is a very simple matter. 

The total efficiency tan scarcely be determined except 
in two cases. When the secondary circuit is etosed through 
a constant resistance, t\ and the mean effective value of 
the current is rV. the useful jx>wor h 

P - U*r\ 

and the total efficiency is 

tV* r * 

1 - EC 

The second rase is when the secondary circuit is closed 
through a relatively large capacity; if. t lien, (he longest 
possible Sparks are obtained, it can be assumed that the 



energy stored in the secondary capacity is entirely utilised 
in the discharges, so that the energy of each discharge 
is very closely 


and the secondary efficiency may attain 




ce* 

L /_’■ 


from which, if n is known, the total efficiency is 

« C Cj a 

’ ■ jet:.' 

In this test it is welt to use balls lor the spark-gap icr- 
iiuuals. so as to be able to refer to known striking e.m Is,, 
or better yet, to measure by another method the cm f 
corresponding to the length of spark obtained A good 
precaution is to use low-frequency sparks so as to avoid 
beating the air and the terminals of the gap. 

Jn experiments made on various types of coils charging 
Leyden jars of large capacity, the author has never ob¬ 
tained an efficiency above 5ff per cent., and generally 
nearer 40 per cent. 

The efficiency of the circuit is easier To measure and t( 
tan, in many cases, be improved; the factors which can be 
manipulated to this rnd are: The e.m.f. of the source, 
the duration of the contact and the resistance of the 
circuit. If, for instance, the current value. / (Fig, o-lb is re¬ 
quired, we know that ihis value is attained ailer a certain 
time; the higher the e m,f. the .shorter the time, Since 
the copper loss in the circuit is 


R PdF, 


i 


i 
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il is seen that it is ptopcr to reduce the time bv inrrtjisitig 
the e.m f. E, as much a* the Interrupter will permit. 

Increasing the resistance, ft, of the dreuit. by a rheostat, 
(a common practice), is contrary to proper utilisation of 
the energy; but since it is a safeguard to the coil, it is 
better to sacrifice a little of the efficiency in all rages 
where there is a fear that the con tact will be too long for 
the c,m.f. employed. 

The efficiency increases with the c.m.f. of the source, 
but the rate of increase of the efficiency is not constant. 
It falls off, so that there is a value of c.m.f above which 




Fin. ,vi 



it is useless to £■*: 'his value is generally equal lu about 
tU ft 

However, the efficiency is iml she only point which 
hay bearing on live subject, it is i if ten convenient to utilise 
lighting circuits at I in or 220 volts; with sufficiently 
rapid liquid in termpiers a good utilization of the energy 
in: obtained, providing it Is not necessary to employ rheo¬ 
stats in scries hit regulating the current value, 

mercury interrupters, in which Hie dural ion of 


con met tan In; n-guhired, the Ft-gidalinn should be such 
as to give a value which will permit ihe attainmcilt of very 


& 


near the necessary current values, but the duration of 
contact should never be prolonged much beyond this 
point, because the energy will be expended in pure loss. 

The increase of the voltage, E, permits a reduction of 
the duration of contact, it increases the efficiency and also 
permits the use of an interrupter of higher frequency; 
therefore, the usual power of the coil, that is, the energy 
which it can furnish in a given lime under given conditions, 
is increased 

If the number of interruptions, n, is increased by simply 
reducing the " lost time " between two consecutive dis¬ 
charge s, the power of the coil is increased Bui without 
any change in efficiency, the ratio between the output 
energy and the input, energy in each discharge remains the 
same. 

With electrolytic interrupters, the total efficiency may 
be measured in both cases mentioned above. However 
il is very difficult to separate the efficiency of the coil from 
that of the circuit, since the resistance of the interrupter 
varies from instant to instant. 

In order to compare two coils, il is necessary that the 
conditions be as nearly identical as possible and that the 
power absorbed by each for producing a giver effect, be 
nteasared; however, it is p rail dc to find for different coils 
certain circuit conditions ami met in ids of use. such that ih« 
useful results will be equivalent, the comparison should 
not be made mini the most favorable conditions for each 
coil have been investigated 

With continuous current the power absorbed hv ihe 
coil should lv measured with a watt riveter, or, more simply 
and accurately. with any voltmeter and a Western ammeter. 
Since it is necessary to know the mean value of the current, 
ah ammeters giving the mean effective value: Hoi-wire, 
elect rod vnamometer, electromagnetic—:should not be used 
in this case, as iheif use may lead to very serious errors. 

In the secondary circuit, instruments should bp used 
winch give the mean effective value, because the two fact¬ 
ors, f, and i. are variable. 
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lien the coil is connected to an alternating.ciirren t 
circuit, a Wattmeter must Ijo used for measuring iJie 
pokier absorbed; there is no tcasun why the value of the 
cum-jii and mean effective voltage should be measured, 
except where it is desired to control the regulation, 

24, The measurement of constants. -It is not within 
the scof>e of this work to enter into details of testing, and 
we will limit ourselves to ponding out the importance 
and choice of methods. 

Resistance of the two circuits of a coil should always be 
known, and when there is fear of an accident in the coil, 

L is tbe r first measurement to he made, A coil in which 
the secondary is broken may continue to give apparently 
good results, hut a little spark between the broken points 
is capable of putting the whole coil out of service. Be verify¬ 
ing the resistance from time to time, it is possible to detect 
Such an accident before it has assumed much inijjonanee; 
this verification should always 1*> made after the evil has been 
transported, or has undergone mechanical shocks which 
could cause the wires to rupture 

The measurement of resistance Joes not require very 
great accuracy, from iwp to three percent, at she most, 
because it is difficult to know the tempera lure of the mass 
within about five degrees centigrade This lack of pre¬ 
cision makes it impossible to discover the short-circuit mg of 
ft few turns in the secondary—an accident w hi til frequently 
occurs.and which incapable nf pulling the coil outuf service. 

In case a ^ henlstnnc bridge is mu available, the resist¬ 
ance of a coil can be measured with a miHium meter or 
voltmeter, the value of the current derived from a known 
c.tn f, h such as iEiat f^m a cnmmuciuS'Cum-nt lighting 
network, for example. 

There are numerous me thuds fur measuring capacity, 
hut most of them require jwrfect condensers, which re¬ 
quirement is seldom fulfilled by coil condensers: in each 
there generally exists a very si rung polarisation and a 
relatively considerable coudm liviiy, -bese two faults du 
not interfere with the operation of the coil, but they render 
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the measurement of the capacity more difficult. The 
method to be most recommended for this sort of work, is 
that of Sauty, By replacing tlte galvanometer by a 
telephone, and the continuous current by an alternating 
current, the capacity tluis measured is, indeed, that which 
should be used in the calculation of the oscillations. It 
is always smaller than that obtained by the ballistic 
method, because the Capacity due to polarization is al¬ 
most completely eliminated. 

The measurement of the coefficient of self-induction is 
often considered difficult; in reality it is just as easy to 
measure 3S resistance] it is simply a matter of choosing 
the method most adapted to the circuit. For induction 
coils, since all coils contain iron, zero methods should not 
be considered, and the deflection methods should be used. 
The method used by Rayleigh of comparing a coefficient of 
self-induction with a resistance is generally the most con¬ 
venient , 

It should not bo forgotten that the coefficient of self- 
in duct ion of n roil containing iron Is a function of ihe am- 
pert-turn*. (Fiff- 34): consequently, measurements which do 
not indicate llic value of the runout are useless; it is neces¬ 
sary' to make several measurements corresponding to 
current values between aero and the maximum which 
will be used in the coil. In measuring the coefficient of 
self-induction of ihe secondary, it is neccssarv Ut choose 
current Values which will give about the same number of 
ampcrc-tunis as that obtained by the primary current 
values. 

The coefficient of mutual induction should also be de¬ 
termined for ihe same primary current values, In a 
rigorous lest ii would be necessary to take the secondary 
current into account, but since this latter is rarely known, 
it is necessary to measure ihe induction, assuming the 
secondary current io be zero. The most simple method 
is that of deflections in which the quantity of electricity 
produced tn the secondary by reversing the primary current 
of which llie value is known, j# measured. The ratio of 
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trwisfimnalion, when it is nut already known, may be 
determined by the ratio of the coefficients: 

M i jT 

L‘ Jr \ t 

hi order that the ratio of irjiixfnrrntilioit thus measured 
be exacts re is recess,try to introduce iu lli^ ralius ihc 
values which correspond approximately to l he same num¬ 
ber of ainjiere-turns; for .1/ and L it su Rices io know 
their value for the same primary current, For the other 
ratios* 

/ 

«. J ml _ 

u 

whitli may be done after a preliminary measurement with 
any value of current has given ati approximate value to 
the ratio of transformation. 

25. Coil testing.—That which has been said come ruing 
operation of coils and interrupters shows the complexity 
of the phenomena and demonstrates that there should 
be almost a* many methods of testing as there are special 
applications for coils. There am* nevertheless, certain 
general tests which can be made, because (hev are char¬ 
acteristic of the worth of she mis. Among these tests* 
one of lhe most important is ilie deiemnnation of the 
length of ihc secondary sparks a* a function of the primary 
current values* As was seen in Chapter III in tracing a 
curve of maximum current values as a fimrtion of the 
correspond mg spark length, {Fig. 17), a sort of characteristic 
of the coil is obtained for a given condenser and interrupter* 
The form of this curve and its constancy' are the hesl 
gurantues of the given condition of the coil. 

The method of determining this characteristic of the coil 
consists in testing it with an interrupter giving a constant 
duration of contact which is long enough to permit the 
establishment of the full value of current as represented 
F 

by the equal ion. 

H 

It is. necessary to use a high voltage, that of a lighting 
circuit* for example, and insert a resistance in the circuit, 
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so as to be able to vary the maximum value of current. 
The current is measured with an ammeter when the inter¬ 
rupter is stopped and the circuit closed. 

For different values of current, /„ ail determine the maxi¬ 
mum lengths of sparks which it is possible to obtain and 
plot these lengths as abscissas, the corresponding values 
of current E>eing plotted as ordinates. 

Several curves may be constructed for different capac¬ 
ities. In this way the optimum capacity may tie deter¬ 
mined. However, this optimum capacity holds only for 
the particular interrupter employed in the test. When 
the coil has been in operation lor a certain time and it is 
desired to determine its condition, these tests should he 
repeated under identical conditions. 

The test should always be conducted progressively* 
commencing with ihe short sparks and plotting the results 
obtained in the farm of a curve, as soon as the curve has 
passed the point of inflection fl’tg. IT)—that is, as soon as 
it becomes convex to the abscissas* The pri maty current 
should bo increased very carefully, because this may be an 
indication of small discharge? which take place within the 
coil. When the cunc turn* up loo rapidly, increasing 
the primary current will have little effect on the length of 
the spark* and this length shfield fie considered the prac¬ 
tical limit, which should not be exceeded. 

Rapid interrupters and those in which the rupture is a 
function of the current value should not be used in this 
test; because one would be templed to plot the length of 
the spark with a mean value of current, which is act indi¬ 
cation much too vague to be of use. 

The optimum capacity can generally be judged by tile 
result obtained: its exact determination is quite difficult, 
because the effect produced is often impossible to mcas 
ure directly. Sufficiently good results arc generally 
obtained by choosing a capacity which gives, other 
things Wing equal, ihe greatest length oF spark. In radi¬ 
ography the aspect of the tube, ilie uniformity and the 
intensity of the fifth I emitted, are good guides in choosing 
the capacity to be employed Unfortunately, it is not 
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possible to give more precise indications on this subject; 
the cleverness of the operator plays an important part, one 
which it is impossible to eliminate. 

2ft. Accidents and faults in coils.—Faults in cotls are 
numerous and often very difficult to locate. The following 
indications may in some rases serve to recognize these faults, 
but in repairing them it is best to call in an electrician who 
possesses not only the tools necessary, but considerable 
experience in this line of work. 

Open circuits sometimes occur in the coil winding; they 
ar* easily recognized by measuring the "resistance. When 
the primary circuit is opened, the fault is immediately 
discovered because the small e.m.f. of the source will 
not be able to establish any current in the circuit. It 
often happens that the wire is broken, but si ill in contact: 
in this case variation in the resistance of the contact will 
serve to indicate the trouble. 

Uhin the secondary coil is opened, (ho oration of the 
coil will not be immediately affected: but at the end of 
a certain time, the small spark which forms between the ends 
of 1 he broken wire bums the insulation of the neighboring 
turns and short^dituils them, thus rapid!v reducing ihe 
useful effect of the coil 

A much more frcrjuc:u accident is The short-circuiting 
complelcly. or partially, of the primary. Often this short- 
circuit is dead and can be deleted bv measuring the re¬ 
sist a nee, but more often n results from the carbonization 
of the insulation by the sparks due to relf-induction; in 
which case the carbon residue offers a considerable resist¬ 
ance t(3 the test current, rind in this way the primary re¬ 
sistance appears not To have varied: but when the cod 
is. in operation, the current due lo sc If-induction of the 
winding finds an easy paili. Energy is dissipated at Lius 
point, and the coil Furnishes much shorter and weaker 
sparks, ^ hen this accident occurs. generally a very 
marked diminution of the spark al the inter ropier is noted, 
which is easily visible in dry interrupters, mid which makes 
itself known in mercury interrupters by a characteristic 
heavy sound. 
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The short-circuiting of several turns is much more diffi¬ 
cult to detect, However, this accident reduces to such 
an extent the efficiency of the coil, that it is almost Impossi¬ 
ble not to notice a deviation from normal operation. When 
one is certain that aM other causes of pertuhation are 
eliminated, the fault may be located by burning out Ihe 
part which is short-circuited. The coil being placed on 
short-circuit,, and □ high voltage applied with a Wehoeh 
interrupter, furnishes a very hot spark of length correspond¬ 
ing to its normal operation;at the end of a very short time, 
the short circuited turns, which are the seat of a very large 
current value, melt the insulation which surrounds them, and 
thus indicate the location of the fault. It is preferable 
to allow- an export to make this test. 

A condenser may also be short-circuited, it is usual to 
detect this by measuring the resistance of the dielectric; 
eits ordinary voltmeter is put in series with the condenser 
ami connected to dirert’Current lighting mains. In care 
of a short-circuit, the indication of the voltmeter will bo 
about the same, whether the terminals of the condenser 
are short-circuited or not. 

Another case presents isself; namely, an abnormal 
resistance in the conductors which connect she condenser 
to the interrupter; the sparks due to the sell induction of 
the primary winding then become much stronger, and those 
in the secondary very imub weaker. The nature of this 
tremble will only be recognized after a careful examination 
of tlie entire coil, a convenient meihnd ec juris is in remov¬ 
ing the condenser from its box and connecting it directly 
and securely by short wires to the interrupter. 

When the insulating tube, which separates the primary 
frr>|]i the secondary becomes punctured, nr in general, 
when a spark passes between the Uvocircuits, the secondary 
retains a residual charge, which can easily be detected by 
lourhing the terminals with a hand; this residual charge 
Ss very characteristic of kakage between tire two circuits: 
it is often art indieaiiun that length of sparks employed 
is too great for the coil. 
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CHAPTER VIJ, 

cossTkiicnon of induction coils, 

27. The primary. The primary is Mw part easiest to 
const run, however, ii is necessary t«> lake certain pre¬ 
cautions in order that the coil give results that are not 
mediocre. 

In I he-classical form. I he iron core is straight; it is formed 
of iron wires varying from 1 to 1 millimeters in diameter* 
which arc arranged fund assembled in concentric layers 
about a more rigid core of iron from G to S millimeters in 
dinnicttT, These iron wires should be arranged with great 
care, so a*s to obtain the N k sl milizalton of ihe space; they 
art* laid *m layer by layer, each layer being covered with a 
coal of varnish. In small coils less care is taken ; the wires 
are simply assembled in a bundle, tied togcihcr and all 
varnished at llie same time. Many limes they arc neither 
varnished nor Lied together M'hcn the nrcessary diameter 
has hcen obtained, the iron core is dried in an oven and is 
afterward covered with a layer of insulation, the thick¬ 
ness ol which depends ny.m the size of i lie coil. This 
tnsitkmitq is mode of varnished pjqjer, id linen, or anr 
other solid insula tor. 

1 hv primary wire is then wound upon the core in onc¬ 
er two layers. In case several layers arc employed, it is 
gorwl practice (o insubu- one from the other with the same 
kind id material that is used to insulate the cure, because 
il should l* remembered dun (here may c\s*i between the 
terminals of the primary, e.m.fs of several hundred volts. 

Tlic ■dze of wire to employ depends norm the dimensions 
of Hu- ioil. ihe value of current which il ha* to carry an.) 
tlie duration of continuous service. The diameter of the 
primary wire varies from m; to CS S miffiMrtcr in small 
igniu-m coils r and from 2 to 3 mi Hi me tors in large coda, 
SM 
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Although the efficiency is not greatly affected by the 
resistance of the primary circuit, it is good practice to 
reduce this resistance as much as possible nr order to limit 
the heating, which may be injurious to the insulation, 
especially when the coil is intended for continuous service. 

Among the modifications and improvements m primary 
windings, one of the most import an! consists in substitu¬ 
ting for the single winding a core covered with several layers 
of wire, each layer entirely insulated from the others. The 
terminals of each layer are connected to a terminal plate 
where they may be inter-connected in series or parallel, 
so as to vary the coefficient ol self-induction and the resist- 
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a Pice according to the needs of operatic Fig. 55 sfm^s 
a construction recommended by Professor Walter to lo¬ 
used with a Wehjicll interrupter; there are four equal rei • 
lions connected to eight insulated plugs The following 
combinations may be obtained: Fmir coils in svrh-=: 
two in series ami I wo in parallel; and four in parallel t-i 
other models the connections are so arranged as to permit 
the cutting in and out of a greater or less number of etnis 
The iron core is often formed of la mil tat inns. If the 

hinitmrioas are "f equal breadth, tin- i nrc will In' revirntgu- 
lar This makes it a little dttficuh to wind the primurv. 
and much more diiricuJt lo wind the secondary, and. 
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therefore, is seldom used. Most often the laminations 
arc made of different width and ire assembled so to 
form a section that is insrribed in a circle. In both cases 
the laminations should be insulated from each other, The 
use of sheets or laminations* instead ol wire, gives a little 
belter utilization of the space. 

In models using a dosed magnetic circuit the lami nations 
are always used, because of the facility in construction. 
A model of this type is shown in Fig. &li. This construction 
has not found much favor. 

The secondary.—As has been puinted out before, 
the secondary windings are made according to two different 




methods: In layers or in sections (Figs. 4 and 5j. The 
layer winding is used only in very small coils; it is 
made by placing the coil in a ktjic and winding the wire 
carefully so that the turns touch each other w ithout crossing ; 
after the winding of each [aver of wires* a sheet of varnished 
of paraffin paper is inserted, so as to separate one layer from 
the other. Care must be taken to make the layers of paper 
several millimeters wider than the layers of wire. The 
winding being finished, the coil is plunged into a bath of 
hot paraffin or rosin, so as to fill all the spaces; it is after¬ 
wards removed and allowed to cool. 

This construction is largely employed for small ignition 
coils; The winding is nflen made hv machine, and same 
times bare wire is used; the machine in this case winds 
the turns so that they arc separated from each other by 
an air space* 
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The section, or pic construction, consists in two operations; 
the winding of the pies and their assembly. The most 
Commonly employed method up to within a few years, con¬ 
sisted in winding [he pies in a balh of hot rosin* so as io 
li[] the spaces between the wires and to glue them together. 
The apparatus employed is quite simple: It consists of 
a bobbin mounted on the arbor of a laihe or a wheel, below 
which is placed a meial basin filled with hot rosin (Fig 57). 
The bobbin is generally composed of two brass disks having 
an externa! dinmoter equal to that of the pic: these di^ks 
arc provided with a liole at the center through which a 
bolt is passed. A metal core having a diameter equal lo 



tlte interior diameter of the pies* and a length equal to the 
thickness which they should finally have is placed between 
the two disks; these three pieces are rigidly fastened together 
by a central bolt which completes the bobbin in which the 
wire is io be wound. Before commencing the winding, 
the disks and the core are covered with oiled paper, so as 
lo facilitate the removal of the pies; on the core several 
turns fif paper ribbon of -in appropriate width are wound* 
or ring* of cardboard cut lo ilie proper diameter are used* 
The disks are covered with paper held on at the center 
by i he core, and at the ouiside by a nng or by any other 
convenient method The wire is placed oci a reel in front 
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of the hobhm and its end is passed through a small bote 
made near ihc center of one of the disks. This being 
done, the basin of rosin is brought .meter the bobbin and 
raised until the bobbin is cove™] nearly to the axtc, The 
winding is then commenced; it should be done slowly so 
that the rosin will have time to penetrate thoroughly. 
As soon as the bobbin is full, it is removed from the lathe 
and allowed to cool, and then the pic is finished In 
order to prevent the unwinding of the interior wires, the 
core of tlie bobbin is often provided with a cardboard ring 
which remains glued i 0 the wire in ihc form of a rigid circle. 
In the old-style coils the pies were of nearly uniform 
thickness, varying from two millimeters to three milli¬ 
meters. To-day, builders who still employ this method 
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of manufacture, make the sectimis of extremely variable 
thickness; it is principally a question of convenience and 
equipment: ji is impossible and ureEcss to laydown any 
rul* regarding this point. 

In assembling ihe pies, insulating disks are inserted 
between adjacent sections. The connections between 
the consecutive sections may Ur made by joining tin- 
terminal from I lie interior of one to the exterior of the next 
(Fig. 5i\ 1); or by joining alternately the two interior 
terminals* then flic two exterior icnninals (Fig. os. 21. 
In the first. case the sections arc assembled with the wind¬ 
ings ini lie saute dim tinn; for insiailve, wlicn lho f;u Vl .! 
she section is nimrd to the tcfl in the winding machine 
;d I the fa lies, A. are I timed in the NT: in assembted wmrimg. 
lit order to prevent contact bcluan the wire running from 
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the center toward the outside of the section, two insulating 
disks are used, the wire passing between ihem. In the 
second case, the adjacent windings are reversed 

The disks employed vary with the builders; paper dipped, 
in rosin, or varnished wood, glass and ebonite have been 
used, Ai present, each builder has bis own preference, 
The essential condition to lie met Ls that the disks have 
a sufficient dielectric strength to resist the maximum 
difference in potential, to which they are liable to be 
subjected. Pa fie r disks are stilt used to a considerable 
extent. In preparing them, moderately strong pa|ier is 
immersed iti a baih of melted rosin;a sufficient number of 
sheets are piled up (in no care should tess than two be 
used, so as to lessen the liability of failure on account of 
a small hole in line paper). The pile is then cut into the 
shape of annular disks, the inside diameter being [he same 
as that of the coil, and the exterior diameter being a little 
larger than that of the coil. 

The coils and the disks are assembled on a brass cube 
having a diameter equal lo the imenial diameter of the 
coils, then the terminals are joined and soldered. The 
assembled winding then has a length which is greater titan 
it will be in the finished coil; lhc winding is pm m an oven, 
and at a sufficiently high lemj?cmiure a moderate pressure 
will squeeze out the excess of rrenn which was used in im¬ 
pregnating the disks. The whole winding then becomes 
a compact mass. 

The winding is then finished by adding two end di^ks of 
thick wond, to which are fastened the brass terminals 
of the sftftmdfliTV winding. The body of the winding is 
then wrapped with a temporary covering of pasteboard 
or thin metal, ami receives a coat of hoi rosin, which will 
completely institute ii. 

This met Ur id ■ >( manufacture will give good results when 
it is mrefuHy earned out* but it is costly and olitii 1 : lures 
dissatisfaction when used in making large induct mu 
coils. It is seldom used at present. The blest improve¬ 
ments consist mostly in new methods of manufacture. 
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Messrs Rochefort & Wydts were the first to introduce 
important modifications in the construction of induction 
coils (French patent No. 2G572% April 0. 1S97V In the 
first model they abandoned the method of using pics, 
and returned to the layer winding, using otic coil and fewer 
turns than was the usual practice. Furthermore, tile 
entire coil was immersed in an insulating paste, so as to 
avoid fissures, which are often produced in the rosin and 
solid dielectrics, and also to avoid the deposit of carbon 
which results from the decomposition of liquid dielectrics. 
According to the patent, their i.istation consists of a hot 
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elution of paraffin in petroleum. winch Ivccrmics a jelly 
upon cooling TIlC secondary winding, as seen in Fig, 50, 
is very short, it is placed at the middle of the primary at 
£■ a position where the induction has a maximum value. 
The first coils made according 1u ihis system combined 
ojily 0.6 kilograms of wire, where equivalent coils of ocher 
models contained several kilograms. 

At present. Rochefort has increased the mindxrr of ele¬ 
mentary coils and connects them in series or parallel, ac¬ 
cording to rite service for which they are intended. Tire 
attention of the reader should be called to a particular prop¬ 
erty of the layer winding, namely: The electrostatic 
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capacity between the interior layers of the primary wind¬ 
ing is so large that the wire at the interior may be at a very 
low potential when the secondary- is entirely insulated; from 
this it results that it is always necessary to connect the 
corresponding pote to the earth’ this connection is neces¬ 
sary, as in wireless telegraphy, for example. Because of 
this property of the layer winding, Rochefort makes a 
practice of connecting the interior wire to the primary, and 
for this reason has given his coils the name " Unipolar*" In 
order to prevent this property from being an inconvenience, 
this same builder joins two smaller coils, the two interior 
wires being connected together; the two terminals of the 
total coil then lake up a potential equally elevated with 
respect to the earthy one positive and the other negative. 
This arrangement is equally symmetrical. 
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Based on a theoretically well h funded idea, Klingclfuss lias 
evolved a peculiar coil, It is well known that the difference 
in potential between any two convolutions of a coil increases 
with the number of convolutions which intervene in such 
a manner that in one pic the potential increases or de¬ 
creases in tile direction of the diameter, according it> the 
direction of the current, If two pies connected at the 
center are placed facing each oilier, it is easy in see that 
the potential d me rentes increase from the center toward 
the extoriur; therefore, a disk of uniform thickness will be 
loo iSlick at the center, and may be too thin at the exterior. 
In order to avoid, this inconvenience, KJingelJuss (French 
patent No. :)(15.523, Nov. 10. I ODD) constructs the insula¬ 
ting disks of gradually increasing thicknesses.thus returning 
to the extreme system used by Ritchie. His, pics contain, 
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only one thickness of wire. The winding itself is special; 
it is made by a machine not described in this book, and by 
means of which each turn is so formed that it cannot come 
in contact with a neighboring turn, the silk coverings of 
the wires do not even Louth. A schematic drawing of 
the cross-section of the winding Is shown in Tig. 00. A 
spiral plate, I, being wound, ts covered with an insulating 
disk, 2; several turns of the new layer, 3, are placed upon 
this disk, then the whole is filled with a specially formed 
disk, 4 Upon this are wound several other inrns, which 
arc in turn covered with an insulating disk, 5, and so 
on. Fig. lid shows clearly how the number of insulating 
disks, that is the thickness uf the dielectric, increases as 
tlie number of turns increases. The special machine re¬ 
ferred tip iihtve, winds the wire in such a manner as not 
to require any soldering. Properly speaking, there are 
no pics or sections; the winding is cemtinaem®, This 
method of ronstruclioii is very interesting, especially 
for very large coifs: it lias permitted Klingclftiss lo build 
cods which give one-meter sparks and more and which 
will stand up perfectly under service. 

Another ^mstui-lnr, Leslie Hiller fu mi English patent 
(No. &S3I March 13, tWdi returns purely and simply to 
the Ritchie disk system: his coils is formed by Hat spirals 
wound in i?cli an aval ly on disk?; uf paper, and without dcstroy- 
mg the continuity. There is naturally a great number 
of these disk*, coils Riving 25-cnv to ii-cm. sparks contain 
from 700 to 12MJ disks, similar io the one shown i n Fig. 61. 
As in the Khngelfu&s system. the neighboring turns do not 
touch one another* in view of which fact the winding may 
be made of bare wire. 

It has often been pointed out that in order to obtain a 
maximum effect with a certain length of ivirc, it Is necessary 
to give the coil a profile which will be inscribed in the lines 
of force of the magnetic fidd (Fig. (i2L In practice, 
since the secondary is always much shorluf than the pri¬ 
mary. llie cylindrical form Is equivalent, and there is no 
need of complicating the construction by these small de- 
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tails. The curve, M =■ f (X), in Fig, 62, is obtained by 
measuring in different positions the coefficient of mutual 
induction between the primary and a pic. the diameters 
of which are df, and d t : the ordinates, M> rep resent the m 
relative values of the coeflivicnts, and the abscissa the pori 
lions of the pie with reaped to the iron core represented 
This curve shows that for a secondary toil having a length 
equal to one-half that of lhe iron, the codficient, M, 
varies but little. 

Attempts have been made to give the interior turns 
of the pics a diameter increasing from the center toward 



Fig- til. 


the extremities, so as to increase the distance between the 
primary and the secondary in proportion to the difference 
in potential which exists between them, li is well to 
know thal the center of the coil is not necessarily at 2ero 
potential, and that dissymmetry in the discharge suffices 
to render the potential at one of tile poles zero, nr very near 
if; then the middle of the tube must resist a potential 
difference equal to one-half of the total e,m f.. and the 
extremity opposite must support double that amount. 
The theoretical coil would have a form as indicated by 
the cross-hatched portion in (lie upper half of Fig. fi2. but 
this method of construction is very seldom ust;d. 
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INDUCTION COILS '. 

2®. Dielectrics The insulation between (lie primary 
and secondary is very important. It is obtained in funeral 
by lhe aid of a glass, ebonite or micamte (reconstructed 
micaj lube. Oftentimes also Jor small coils, tho lube is 
s\mply of card hoard, and in case the interior wire of the 
secondary is connected lo the primary, the rfile played by 
th.- separating tube is simply that of a mechanical support 

Regardless of the dielectric chosen, the thickness must 
be proportioned to the length of sparks furnished by ihe 
coil- -varying from a few millimeters (or small coils, up to 
20 or 30 millimeters for large ones. 

Glass, which was principally employed at the beginning. 
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has been almost entirely abandoned; ebonite and micanile 
arc mnv preferred Ebonite, in add.rion lo possessing 
good ”isulahrg qualities, is mechanically si rung; but it is 
difficult to avoid defects in the mass, which will produce 
weak points. Micanite has. perhaps, a greater dielectric 
strength| hut this is partly offset by the teci that the 
dicWinc strength is affected by the action of ozone 
therefore, it is necessary to completely envelope the mica- 
mtG m another insulating material which will protect it 
from these effects. 

There is generally play between the primary am! the 
tube sit that the primary can he easily withdrawn: but the 
svvomhiry is nearly always glued to the tube bv means of 
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an insulating material, such as rosin or paraffin, and the 
fastening should be such that there are no interstices in 
which sparks may form ; with liquid or paste-like dielectrics 
the same precaution is necessary. 

The exterior of the coil should be perfectly covered by 
an insulating layer more or less thick, according to the 
lengths of the sparks, so as to minimize leakage, which 
always lakes place over the surfaces. It is equally im¬ 
portant that there be no empty spaces between this layer 
of insulation and the wire. Many coils are at present 
enclosed in boxes filled with wax, paraffin, or rosin, or 
some pasty or liquid insulator; the box is sometimes fitted 
in a vacuum. 

The dielectric strength is not the only quality which the 
material used for insulating the exterior of the coil should 
possess. It should in addition possess the following 
qualities: Should not cnark; should not melt under the 
action of moderate heal; should not possess a large temper¬ 
ature coefficient of expansion, and should not be hygro¬ 
scopic. There h no really perfect insulator; the rosins 
and the paraffins possess in part the requisite qualities, 
and each builder has his own preferences prompted by 
his L'XpL-rience and the conditions of manufacture. 

,1[). Condensers,—Condensers used with induction coils 
arc made up of sheets of tin foil separated by sheets of 
somr- dielectric; this is most often varnished, rosined or 
paraffined paper, varnished or paraffined silk, or rubber* 
caoutchouc, and sometimes mica. Jt docs not appear that 
the quality of the dielectric has much influence on the; 
efficiency of the coil. The only thing required, is that the 
thickness of the dielectric be sufficient to resist the differ- 
cnees in potential, often very great, to which the condenser 
is subjected (see Chapter HI): this thickness should be 
very much greater when i he coil bs intended (nr continuous 
service, because ir should not be forgotten thai condensers 
become perceptibly heated in opera lion, and that the 
dielectric strength diminishes rapidly when the temperature 
m Creases. 
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The common method of constructing condensers is as 
follows: Sheets of paper are cut to the required dimen¬ 
sions, as are also sheets of tin-foil ; the sheets of tin-foil 
are made from 1 to ? centimeters narrower than the 
sheets of paper* but very much longer- The number of 
sheets of paper to be inserted between the tin-foil varies 
with the power of the coil and thu thickness of the sheets 
themselves, bm there should always bv, at least, two 
thicknesses, so as to avoid the breaking down of the 
condenser due to an unseen fault in the paper. The sheets 
of paper are vnmishit! or paraffined in advance or are 
used dry, flare mi file (aide the sheets of paper which, 
are to form the dielectric, then, on top, a sheet of tin-foil. 




Fig. 63. 


being careful to leave an equal border of paper on three 
sidfs. the tin-foil projecting from the fpreside. On this 
sheet place another layer of papers, lining them up with 
the fiist, then another layer of tin-foil with its end pro¬ 
jecting from the opposite side, etc., until the condenser 
is completed. Then the whole mass is placed in an oven, 
where it is boiled in rosin or pa raft ti ; finally, while still 
hot, it is pressed into a linn mass The extremities of 
the sheets of tinfoil which ex lend beyond the two ends, 
are brut back upon the ones above (Fig. 031, and contact 
is rstnbbshed by aid of springs which prow against these 
parts, i»r, better yet. the extremities an.* bent bark ii|*oii 
themedvts and soldered to w ires, so as to establish a better 
contact. 



* 


10 " 


Nowadays, condensers arc often sulxiivided and pro¬ 
vided with terminals which permit the use of sections 
separately or in groups, so as to vary the capacity. 

The Subdivision can bo made in equal parts or according 
to any progression. The best combination tn adopt, be¬ 
cause it gives the greatest number of combinations, is the 
binary series: 1 + 2, d. K, 10, etc. With four sections this 
series gives all the combinations from 1 to 15, while the 
decimal series: l, % 2. 5 gives only from l to lffi ami 
equal sections give 1 to 4. The grouping of sections is 



aiways made in parallel; the terminals arc formed in dilTer- 
out ways.. In the mndd shown in Fig. fit. all the sections 
have one of their terminals connected to a copper strip. 1: 
the other terminals are connected to blocks, P. A plug 
placed in B Connects the Corresponding section to the 
circuit; at A. on the contrary, the section is short-circuited. 
The plugs which arc placed in the holes. A and B, are some¬ 
times replaced by slid ins contacts inverted on blocks, ft, 
and coming in contact with 1 or 2. 

From whit we have seen of the role played by the 
condenser, it is easily' understood that it is very desirable 
to be able to adjust the capacity. 

51. Dimensions and proportions. If we knew the law 
of disruptive cmf. a? a function of lime for a given inter* 
rwptcr and the law of the secondary discharge, it would 
be possible to calculate a complete induction coil; the cab 
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dilation Would nut differ greatly from that required for a 
commercial transformer, but since these facts n tv larking, 
it is but a delusion to make the calculation, aod one must 
have recourse to empirical methods in determining facli 
design. 

Nevertheless, there are some indications which mav be 
deduced from the theory and requirements of tonslrur- 
tiom first of all, (he length of the secondary coll cannot 
be Less than tho length of the spark which it is desired 
to obtain, unless & construction analogous to that of 
Rochefort is used. The length of the body uf the coil 
is then determined. 

Furthermore, it is known that the efficacy of the pics 
decreases from tenter toward the extremities and that for 
the proportions generally used, the iron core should be 
at least twice the length of the body ol the secondary coil. 
The ratio of the length to the diameter should he between 
1(1 and 15 if the best results arc to be obtained.* 

“U lias kllJE been the custom l« specify n certain ratio of eore- 



fenfitli to cor*-diameter, when rhe most £*v<wabtc result^ are h- 
obtained from an induction t^edl with anojen magnetic circuit Shmisc 
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Therefore, ivp ran write, 

I-cnglh of body of secondary > P. 

The length uf iron core » 'll\ 

Diameter of core — 1 lo ~-zf \ 

u If? 

wherein l is the length of the spark. 

These dimensions can be altered afterwards if necessary. 
Primary’ windings shuutd be made of wire of such size 
that the heat. \-R T. liberated should he radiated without 
danger to the coil. It is gtx)d practice to work the pri¬ 
mary copper at a mean current density of from 1 to 2 am- 

lirflc ago. the writer attempted to establish some definite relation 
lie tween the fmx density in the core and ihH ratio Result ■* of ic?t» 
on U’u sets of core*- were plotted with the ratio of eorc-lcn^lli to 
core-diameler, as Shown in Fig. 04 a- The black points represent 
J1 line *)t cores One inch in diameter, and Lif various lengths, while 
(lie white points are fur 3 line of cofes Four Inches long, and of vari¬ 
ous di Hinders 11 U evident t lia i there i * tio siva pic celat ion W\ w«n 
the flux density ]*lt ainpett-tum per inch-length of coil, and (he 



Fig. 04 e 

ml id nf core-length to eofc-diarrirlcr Fbj* tWn show* resnhs from 
the same tests jilnttnl with ih( ratio nl core-length m fit pfo-ettva 
It is lateresting to nule that undef these CErcunUttanceskll the (njints 
arrange ihern-^lve* along a given straight Hoe The datn w.-ore 
taken froin an article published tn the £[ivmfaf tt'er/J, DfCPillbcr 
H. 19fl", by Prufes^or K \V. Springer. O. A. K,. 
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pcres per square maTlimeter ,; but lhe cooling being almost 
nil, the total quantity of heat liberated should be quite 
small. This necessitates in large coils, or where the length 
of wire is considerable, the increasing of the diameter of 
the wire so as to obtain a total resistance as small as pos¬ 
sible. It must be remembered ilial hysteresis plays an im¬ 
portant r&le in the heating of larg r <s coils* and it is, therefore* 
necessary to reduce that part of the heating which is due 
to copper loss. 

The number of turns on the primary varies wiLh Lhe 
value of current lo bo employed; it is always good to 
reduce this number, so as not to require too large a number 
for the secondary. An important consideration enters 
here: The energy si creel in the mil which is a function of 
the number of turns. The necessity of increasing the 
volume of the iron with a long lb of spark, requires an in¬ 
crease in the jKnvtr of the coil. Experience shows that 
the iron is worked at a mean induction of about GQOO 
gausses; this induction is close lo that obtained in practice 
when the magnerising force is about 100 gilberts :• 

0,4 -Xf 
i' 1 

the length C of the primary emE id generally front O.Jj to 

■A given w i h> of n wa-lrngth U i n fe-di.i r:ir ter cjs n corn>>|n uid lo 
any rmirn d Lipfedrnyth lu net vikv-m*i:u. 

H the* vjtlm*i4 ami iB assumed :lI*pvc ;it? Vn'e^^l in English 
nnils, w* haw 

JC - 25 -t giltn:ri* |vf in-. ;*niE (B v HS.TiX) lines i^r in 
,iid from 
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jTjr - »»l 8ft. 

As?eu m mj* Ihiii Ea^t r?tpre^'dan in 1 * constant fnr coils whw c*we- 
k-n^fh is equal lo from 1(1 to I ft limes lhe iliameter, and plot Ii tig 
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0,9 that of the iron^ From this equation, we can get the 
practical value: 

N - 64 y, 

the length. /. of the iron being expressed in centimeter*, 
and the current value, L in amperes. 

Under these conditions the coefficients of self-induction 

of the primary windings the core having a ratio, between 
10 and 15, may be expressed as a first approximation by, 

L - StoiPdx lC-\ 

N being the total number of turns when the diameter, d. is 
expressed in centimeters, while the coefficient of self-in¬ 
duction is given in henry^s. 

The number of primary turns being determined, it is 
neat necessary 1 to obtain the number of secondary turns. 
There is no rule for determining this number As a prin¬ 
ciple, it can be assumed that the ratio between lhe number 
uf turns (coefficient of transformation) increases with the 
length of sparks, In accordance with the fciK»wn law. 
that lhe rati -1 of lhe number of turns is a1s» that of the 
e.m fs, of indue lion. The rcf« ire the difference id p-u-nrial 
to which the dielectrics of the primary and cun-knser are 
submitted, increased with tlio disruptive vuhugi- in the 
secombirv. and it is necessary bi increase the ih^hiu-w uf 
these didw'irks if the njeflkieiil ul leans forma li'. 'H i* left 

MiU value with the ratio d e+mMcnuth !*■ net ix^e-nrea. we fM n 
\tr:Li»in lint- parallel In Hie .j-hsO rRg I'tlO Th*> hue 
i lie tine. hmud by expebment. at a |*'sni corrc^^iidiug u* a ratio 
d length i-Mri.i nf alurtd I ie LM, 

pfnin I 111- il appear* that the equal km given by the author can* 
j\oi 1k» n jqilied i" all uoil-4 wJuin? t diiiUffl+h'TT* ftillil :lir irr-quirp- 
ttirfii th;n ilie i-iTe-length he f«)in in tft 1 -i timr ' 5 lhe diameter. 
HowrvcT. il l* site ift wy that the rouli* will In- flrJT-^inisilely 
correct when tin* of ccwcdengHi t<» net wce ^rtM lu - Wiwvrit 

< -7 *J A. K. 
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112 INDUCTION COILS. 

constant. Furthermore. the e.rref. of self-induction in¬ 
creasing the operation of the interrupter, is less stable, 
the sparking is greater and absorbs a greater amount of 
cntrKy. 

The coefficients of transformation employed by different 
builders vary greatly. Some, like the Allgemeine Kick- 
Incites Gwdlschaft, appear lo have been guided by the 
Considerations given above; others, on the contrary, con¬ 
siderably reduce these coefficients. The following table 
shows the great variance of opinion on this subject. 
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1 he coefficients of the A, E. G. appear high when com¬ 
pared with tlutfc of the other builders. but it is evident 
that if one could obtain windings with a great number 
of turns having a lower nests Lance, and at the same time 
preserving sufficient insulation on the wire, it would Iks 
advantageous to employ this construction; unfortunately, 
the above conditions arc contradicted, ami there is reason 
to fear that with a great number of turns the wires are 
crowded, and ibai sparks form between the individual turns. 

Whatever the truth inny be. the figures in the preceding 
table show that for coils equally welt constructed and en¬ 
joying a welt established rcpulatfon. tile coefficients of 
transformation arc entirely different, which proves the 
uselessness of calculation in the design. $ 

I 

1 

■n 
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The diameter of the secondsry wire is generally quite 
small, varying from a 15 to 0.20 millimeters; tardy is use 
made of larger wire, and it docs not seem thaL much is 
gained by increasing the size; it is preferable for a given 
volume to increase the thickness of insulation, or the 
space between the wires. 

In determining the thickness of the insulating lube be¬ 
tween the two circuits, the same indecision reigns The 
thickness should naturally increase with the length of the 
sparks—at is scarcely possible to give a rule on this subject; 
experience is the only guide. In addition to the dielectric 
strength, defects in manufacture must be taken into ac¬ 
count and allowed for. Below is given the dielectric 
strength of a few substances as determined by Thomas 
Gray; these figures represent the e.mX In kilovolts neces¬ 
sary to puncture one centimeter of the substance. It 
should be remembered that the dielectric strength decreases 
as the thickness increases. 

Glass, thickness* l mm . . . ' Dielectric strength ?85 kv. per cm. 


- * 2 ■ .. “ “ 253 

* - 4 "... . " - 200 

- “ 0 " " IflS 

Ebonite^ o™ I* inin. US “ “ 53H 

* ihlctiwsrfrt! Imm.&i * ’ '134 

Micamlr. thickness. ! ntnn .. “ “ 100 


In comparing these figures with the disruptive voltages 
given in other places, one can obtain an idea of the di¬ 
mensions to be adopted- Practically, the insulating tubes 
employed for medium sized coils, giving 25 to 45-centime ter 
sparks, have a thickness of several centimeters. 

32, Types of induction coils.—For a long time the ex¬ 
terior appearance of induct ion coils has remained about 
the same as was established by the first builders: A cylin¬ 
drical body terminated at two ends by glass disks and 
covered with a sheathing of ebonite (Fig. this cylinder 
was mounted on a base containing the condenser. Since 
the field of application has become considerably extended, 
the const rue tiun lias become robust, looking less like the 
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114 INDUCTION COILS* 

forms tiaed in physical laboratories. At present in France 
a great number ot builders place t]ic coils in rectangular 
boxes ruled with, rosin or paraffin. The terminals are 



Pic. 65- 


oflen minted on ebon he columns. The primary coll is 
generally about the length of the box, it projects slightly 



Fin 

at each nul. Th<-Bc losses are sometimes [inuinled on a 
base t\nitaming the condenser, ami the interrupter is plated 
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at one side (Fig. (jfa), The use of the W cb licit interrupter,, 
which design requires no condenser^ has led to aconstruc- 



Fig G7. 

tinn without a base, such as shoevn in Fig f>7 The form 
generally used in Germany may be characterized by Fig. 



l.p-l 

1 




The primary is very lorn;, it tslends cor^Hcrahly at 
(jtitli end*. it is coveted as alt other jutris *>: tv, '■•! A iu,\ 


(C) Jeff Behary 2019 


60 
























































INDUCTION cons. 


CONSTRUCTION OF IxnFCTlQX COJLS, 


17 



116 


a sheathing of ebonite. The secondary coil has a length 
about equal to that of the sparks, ami is supported by two 



Fic. Gtf- 

spccially formed disks which rest tqmsn a base. A con¬ 
struction which is often advantageous is shown in Fig. Gfl. 



Fig. ill 



I 


ll t onsisUi of sup]noting ihe induction coils an two brackets 
fastened to the wall. 

The English and American induction coils are combina¬ 
tions of those Riven above. 

As can be seen, the form which n <zr»il may lake is mil at 
ail fixed b and it is possible that wireless telegraphy, which 
is one of the principal commercial fields of application, will 



Fig, 7 b 


conduct to niik mi more fiibij'it and practical tn^ltiif- 
tion; which wilt mure nearly resemble (he ecsniincjvial 
transformer, 

A mum' the roils which may Iw rumidorrd as sprca.il is 
the vertical type represented nlmnsl entirely a I pr^,nt 
bv the RochW-wl mils (Fit;. Sfll and I lie- clnscd-rircuii tyoe 
made by KTinj;cHus$ (Fig. TO) 

The coils used in isdkigraphy must oltcu be atrainReJ 
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its woven* >x coils. 

for transportation of the complete oulfit; several models 
have been designed For this purpose. The coils are reduced 
to the Smallest possible dimensions And enclosed in a case 
which contains also the greatest part of ihv nceras&ry ap¬ 
paratus for operating the tubes (Fig + 71 )- 

Finally, ive may close this summary by saying a few words 
concerning the small medical induction coils The gen¬ 
eral Form of these instruments is well known; nnv or two 
cylindrical coils of smalt dimensions provide! with spring 
interrupters are placed in a box with the accessories, such 
as dry-baLtery electrodes, salt, etc. Condensers an; not 
used with these coils. The terminals are so placed that 
the elec trades can be connected to the primary or the 
secondary. The regulation of the value of the secondary 
current is made either by changing the relative |Hirifioii of 
the primary and secondary, as in the apparatus designed 
by Dubois-Reymomd, or by inserting to a greater or Ices 
degree, (In- metallic tube between the two ein’uils, and 
in this manner screening the e Elect of the primary and 
secondary. 
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CHAPTER VIII. 

■ iHTEfiRtTFIERa. 

33. Solid contact interrupters. The hammer interrupter 
of Wagner & Neel* such as was used with [he First coils, 
is to-dne almost completely discarded, but models derived 
from this type operate very satisfactorily when their 
dimensions are properly proportioned The general form 
of these interrupters is shown its Fig. 72; a spring blade 
made of brass or steel, carries jit one extremity, a mass of 
iron or hammer, M ; this hammer is placed before and a short 
di&Lamc from the core, /*". oi the coil. A platinum point. 



Fig. 75 . 


p, is riveted to the spring, and makes contact with ft\ 
which is also of platinum and carried at the end of the 
lliuinh-screiv, V. When the screw is in contact with tile 
spring, ihe coil being Conner led To the source, the hammer 
will bo attracted to lire core. This separates the con¬ 
tacts ar p and p\ thus opening the circuit. The magnetic 
attraction ceases, the hammer is returned to iis initial 
position by the spring, thus again restoring the continuity 
of the circuit and the phenomena is repealed, and its this 
way the vibratory movement is given the hammer The 
iio 
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amplitude and the frequency of the vibration arc regulated 
by the mass put in morion, the elasticity of the spring. the 
value of the current, and I he pressure of iEil? screw against 
the spring. 

The sparks which are produced by the interrupter, roughen 
the Surface of the contact: they sometimes melt and freeze 
together, thus slopping the operation of the coil. d'Ar- 
sonval has endeavored tn correct this defect by giving 
one of the contacts a cnmitiuous rotating movement, in 
this manner the small projections produced by the sparks 
are regularly distributed, and Hie surface of the platinum 
remains intact! thus adding greatly to the reliability of 
operaiion. The vibrating spring is as visual, provided 
with a platinum point, but the screw is furnished with a 
platinum cylinder of greater diameter. The contart is 
produced at the circumference of the cylinder in such a 
way that revolving the cylinder slightly upon its axis, 
the point of contact is constantly renewed. The movement 
is given to lhe cylinder by a small auxiliary electric motor. 

In interrupters of the N’eef type, the rupture of the cir¬ 
cuit takes place at a point ci> the vibrating blade where 
the amplitude is less than at the hammer, and the spring 
is bent Ivcfore the rupture lakes place, because of which 
the speed of separation at the contact t? not very 
groal Pnr this reason the limit is soon reached, because 
of the sparking of the interrupter which prevents the use 
of tbs*; ly|te with coils giving long sparks. 

The Dcprei interrupter tlSSJ) is a very important 
improvement. The fundamental idea was lo maintain 
a closed-circuit hy pressure at the contacts, such that 
the rupture could not lake place before the current had 
attained the necessary value. In the Neel interrupters, 
the vibrations of the hammer are almost entirely regulated 
by the elasticity of the spring and the mass of the hammer, 
therefore, if the contact is not well made, the rupture is 
produced at a given moment, regardless of the value of 
current in the primary and the sparks produced in the 
secondary are, therefore, trrvgular 
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One of the latest forms of the Dcprez interrupter is 
shown in Fig. 73: M is mi iron blade which oscillates about 
the avis, 0; the spring, ffi. deflected by lhe screw, h" a , 
presses the blade against the contact screw, ; two plati¬ 
num ccnt-acts K *i and h, one fastened on the blade, the 
other at the screw, V v make the electrical com act between 
the two pieces: the blade, M, is entirely separated from 
the rest of the interrupter, it 3s connected to the primary of 
the coil. The electricity enters by the screw, V Jf passes 
from V v to M contacts, a and b, tra-verses the primary 
winding and returns to the source. The core. F, attracts 
Af p ami at the moment when the electromagnetic attrac¬ 
tion is sufficient to overcome the tension of the spring. R; 



the blade, .U. is drawn Inward F and the rupture takes 
place. TEit> circuit being broken, the spring re;urns the 
blade to ns original position, thus closing the circuit 
ft is easily scon that this interrupter permits m easy regu¬ 
lation of iha current value, corresponding \o whirli 
the rupture will take place, by adjusling lhe screw, V\ m 
which intPiljfres Hie tension of the spring, For a given 
adjustment, the rupture will always late place a; about the 
same current value, regardless of the e.m.f, of the sourc** 
but the frequency of (he interrupters depend* on the volt¬ 
age increasing with it, It fa also well to know that the 
system is not free to oscillate and has, no naiurai peri'Hl; 
its period may vary over a large range, This, interrupter 
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give^ excellent results in cxiwrimchU of dton duration 
in which it is possible to look after its Deration. In 
prolonged experiments, the current value must be greatly 
reduced, because the sparks produced at the points of 
rupEurc will often cause a freezing of the contacts, and 
thus stop the interrupter. 

Theory sho^s that the essential condition which should 
be fulfilled by an interrupter for induction coils is to pro¬ 
duce the quickest possible rupture -that is, right at the 
start to have a very high speed of separation at the con- 
taels, so that the spark at the contact will encounter a 
high resistance. 

This requirement lias led several builders to produce 
the rupture by a shock, allowing the hammer to strike a 
spring iu such a way as to very rapidly separate the two 
contacts. Thtetnethad is used in the interrupter of Watson 
£ King {French patent No, 409, 1S97). 

The atonic interrupter of Carpemicr acts in this manner, 
and. furthermore, has no natural period of vibration: it 
is [H^rfectly atonic. It is at present one of the best solid 
contact interrupters made. It consists (Fig, 74) of a 
strip of soft iron, P r resting in a triangular slot of a block 
of iron: a coil spring, R. placed parallel with P pul's this 
strip against a blunt ended screw, JJ, the end of which 
in made of ivory. The tension of the spring, R. is regulated 
with the ihurtib-scrcw. .1/. Because of the position nf 
the $] 'ring* R t the displacement of the spring, P, toward 

t lie tirre causes nrt appreciable variation in the tension 
consequently, as soon as the magnet ism is sufficient to over- 
runic the tension of the spring, the strip. I\ is attracted 
much mure rapidly than is the ra?c when the force of the 
spring increases with the displacement The electric 
com lacl is established between the clastic blade. L. and n 
platinum tipped screw,, C. If by an adjustment, of the 
screwy £? and C, a suitable distance between L and P 
is established, P will strike /_ at a moment when its speed 
is quite high; ami since the inertia of /. i* very small, a 
verv rapid separation of the contacts, u and b t will take 


& 



■* 

* 

■J 


3 

s 

.S' 

■jfl 

£ 


place. The return of P after the rupture, or the rc-estab- 
lishment of the circuit, depends on the tension of spring 
/? r also that of spring L. Experience shows that it is 
possible to obain a duration of open-circuit which is ven 
short in comparison with the period of the interrupter. 
The current value at which the rupture is produced de¬ 
pends on the two factors given above, but particularly on 



the first. If the curreni value is once adjusted, h will 
remain extremely constant 

This interrupter is realty atonic ami can lie used at any 
spwd desired, it may, for example, be synchronised per- 
ffi cly with alternating current. Another interesting prop¬ 
erty of this interrupter is. that it always produces the 
rupture m a given time nficr the closing of the circuit; 
this lime is that which h necessary to attain a given current 
value. Wc will see. when speaking of imvmal combust ion 
engines, the importance <if this properly 
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All interrupt era described above operate with quite low 
voltages, 25 to 30 volts at the moss Above this point a 
veritable arc is established betwTcn t hr contact points, 
which will hum them, or at least, will cause the coil to 
ofie rate poorly, or stop it entirely. For voltages above 
this, it is necessary to make the break ill a non-conducting 
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liquid so as to smother the ate, This is a method gener¬ 
ally employed in the mercury interrupters. and has been 
applied to some solid-contact interrupters. Among the 
interrupters of this class, we can cite three different models, 
In the Radiguct interrupter (Fig. 75], the arc is produced 
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between two pieces of copfxrr. The upper piece ts 
coupled to the armature of an electromagnet by an 
elliptic spring, C, similar to those used on carriages The 
electromagnet being excited by the primary current of 
the coih the armature is raised and breaks the contact 
lictwecn the vertical pieces and the copper block, D. 
sup juried by the piece, d> The current being ruptured, 
the armature and the upper contact piece fall back, re- 
establishing the contact. Because of the spring, the vertical 
piece presses on the block (hiring a variable fraction of the 
period, and the rupture is made when llie speed of the 
armature has attained 3 considerable value, thus assuring 
a sudden separation of lb* contacts. Regulation is made 
by adjustment of the lower contact through its support, d. 

The LccAnnc & .Michel interrupter (1902) rotates It 
consists of four brushes of thin brass carried on 3 vertical 
shaft. When this shaft turns, centrifugal force opens 
flic brushes and causes them to rub against fixed copper 
contacts with a pressure which increases with the speed 
During the rotation, while the brushes are in contact with 
the pieces of copper, the petroleum which fills the re- 
ccpiide is compressed As soon as the brushes pass the 
contacts, the petroleum passes out quickly and assist in 
smothering the spark at the rupture at the same time il 
cools the contacts, 

In Contrvinoulins fi: GaifFc's interrupter. (Fig. 7 G) the 
part which turns, is composed of a copper drum similar 
to a dynamo commutator. This dmm carries four insu In- 
ting pieces in such a manner as to form two large segments 
and two small ones. Two brushes, formerly of carbon, 
but at present of copper, rub against the commutator 
One of the brushes is fixed, the other movable, anti it mav 
be adjusted through an angle of I If) degrees alxiut the axis 
of the commutator. Kheii the two brushes are brought 
near each other, they are in contact with the same 
segment for a considerable portion of the revolution. 
On the other hand, when they are on (lit same diameter, 
they are constantly insulated from one another; between 
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these two limiting positions, it is easy to see that by the 
displacement uf the movable brush* the duration of the 
contact can be varied. 

;U_ Mercury interrupters.—In order to increase the 
power of ihe ctril, it is; necessary to increase the voltage of 
the 5 *iurce. so as to facilitate the establishment of the 
current, which fiennits an increase in the frequency of 
interruption. or ihe current value at ihe instant when 
the rupture tabes place. Mercury interrupters arc almost 
indispensable in this case. 



Fin ?u 



The Foucault interrupter in in classic form (Fig. 77} 
is composed id a horizontal beam, F. supported by a 
vertical spring. /< The beam is provided at out ex¬ 
tremity with a S'?fi iron block. df, and the other one with 
a rod. .1. ordinarily terminated by a platinum point. 

The second rod. If. similar lu A, is placed nearer to the : 

spring. The two roils plunge in glasses of mercury covered ff 

with alcohol or water. linealh tbv iron blocks placed an 
electromagnet. operated by a separate battery. When rfi 

the beam is lowered <wi the side toward the glasses, the two „y 

| 


rods plunge in the mercury, or are immersed iti the mer¬ 
cury; the one, A r at the end completes the circuit of the 
coil, while the second one, B, completes the circuit of Ihe 
electromagnet; the latter attracts the soft iron of the 
beam and fleves the spring, R. causing the two rods. A f 
and B, to be lifted out of the cups of mercury, thus breaking 
Ihe circuits. The beam is ihcn returned to its original 
position by the spring, R t and the cycle repeated. The 
movement of the licam is thus mam tamed oleciruaily; 
the duration of the oscillations depends on the stiffness 



Fig. 77. 


of the spring, the incriia of the beam, which may Iw regu^ 
latcd with the ball, fand also on the depth oi the inmicrrion 
of the rods in ihe mercury. This interrupter may be regu¬ 
lated by raising tile entire beam system with the aid of a 
rack and pinion, and raiding tj r lowering the cup. B The 
itnust import mi l regillusion is that of ihe cnp p .-1, which is 
snorted to lilt 1 mil* KvmiSf ii the variation rT 

ihe durariosi * if ilk- crmiavi ibis arrangement, which will 
tic recognized in all the mercury in term piers, is of capital 
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amjrortance. Because of it. it is possible in regulate in 
each case the duration of contact, so as to obtain a max¬ 
imum cfTcci with a minimum amount of energy. 

Often the interrupter is reduced to a walking beam and 
a single cup, the whole being placed on the same base as 
the induction coil, and the iron core of the coil being used 
to attract the soft-iron armature (Fig, bft}. 

The Foucault interrupter has been practically aban¬ 
doned: it has been greatly modified in order to adapt it to 
high speed and to the rupture of large values of current, 
and to the high voltage employed nowadays. 


I 

■jf 

. 



The plunging rod of the Foucault interrupter enters 
obliquely nip* the mercury and wimps the liquid, forming 
an etmdsinn of ihc mercury wiih the insula ling liquid, 
and m this way constantly changes the adjustment. In 
all the present forms of the mercury interrupter. attempts 
hlieen made tu remedy this defect, either by guiding 
the plunging contact, or by giving the beam such length 
as to render the movement practically in a straight line. 

In the Rochefort interrupter (llg 7S) the copper blade 
which plunges in the mercury is connected to the Ijcam 
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through a thin strip which permits it to follow the beam, 
at the same time varying the angle. The electromagnet, 
attracting the armature and a platinum pointed auxiliary 
contact, gives I hr beam an oscillatory movement, which 
can be regulated at will. During the vibration, the 
plunging contact tends to deviate from a straight line 
because of the centrifugal force, but the resistance of the 
liquid against its large surfaces is sufficient to maintain it in 
an almost straight line; the liquid, therefore, plays the 
r*!e of guide. 

In the large model of the Villard interrupter (Fig. 70) 
a beam with a large radius is employed. The plunging 
contact is carried by one of the branches of a tuning-fork. 



Fit- TO 


This same branch carries the soft iron armature, which 
plays in from of an electromapnet; the action of the latter 
lends to draw the branches of she tuning-fork h^dber 
in such a manner thal they are set into vibration and 
open lilt- circuit at equal intervals. The cOun I er^ weight* 
placed on ilie branches permit the tuning ot the two 
branches, and within certain limits, permit the regulation 
of the vibration number, The cup is made smaller at 
the center where the surface of the mercury is shoaled, 
so as to avoid oscillations of the liquid; similar "■rfrangi 1 - 
ment* are found in most miter mercury hitermplers, 
Finally, ii* facilitate Hie renewal <if the mercury. the base 
which carries the tuning-fork and the terminal* is I tinged 
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on the left aide, so Lhat the whole can be lifted, permitting 
tiie removal of the cup. A great improvement in the 
interrupters of the plunging-contact type* consists in mov¬ 
ing the contact by an electric mol or. and transform¬ 
ing the rotary motion into a straight line, as is; donO 
in the steam engine. This arrangement, which seems to 
have been brought forward in Germany, is to-day em¬ 
ployed by all builders. The electric motor lias the ad¬ 
vantage of being easily regulated as to speed, and gives 
A constant amplitude, irrespective of the speed. The 
interrupters of this type arc certainly among the most 
practical; above all lor operation on lighting circuits. On 
ibe other hand, they do not readily lend themselves lo 
high speeds, because of the inertia of the parts which 
must follow the alternating move mum. The tendency of 
the mercury to follow the con tael- also limits the speed in 
such a manner that it is scarcely possible to utilise these 
interrupters at a spued above :i(l or III interruptions per 
second. 

Another in convenience which is common to mercury 
interrupters is the rapid pulverization of the mercury, 
which is produced by the motion under the action of 
sparks. The mercury forms a gray colored paste com¬ 
posed of very small globules of metal cove lofted in a 
black powder, due lo the dccompusiiiuu of the insulating 
liquid by the spark The importance of this defect 
should not be exaggerated, because excellent results can 
lie obtained with an interrupter in which the mercury is 
almost entirely emulsioned in this manner. 

In giving a concrete form lo the description, the onlv 
trouble is the choice All builders produce interrupters 
of the mercury type* and nearly all id these various models 
are capable of giving satisfactory operation. Fig, 
shows a model in which the electric mol or through a crank 
and a connecting md operates a plunger guided vertically; 
the plunging coni net is fastened lo the connecting rod. 
The contuse lions W-tween the plunging contact and one of 
the terminals is made by a flexible copper strip. A faxed 



conductor immersed in the lower part of the mercury 
establishes a connection with the other terminal- A 
tachometer connected to the opposite end of the motor 
shaft indicates at each instant the number of interruptions 
per second. 

In certain other models, and particularly in those of 
Gaiffe, Caqjcnticr* and others* the llexible strip for the 
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connection to the movable plunger is done away with. 
There arc two movable plunging contacts connected to¬ 
gether: one is continuously immersed in an auxiliary cup 
completely filled with mercury, and another in a cup 
where I he nip lure is made. 

For very rapid interruptions, other arrangements have 
been proposed; they consist in the use of a turbine winch 
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pumps tlit mercury to a reservoir am! projects it as a rigid 
column agairt&t metallic pieces arranged for this purpose, 
The first of this form of apparatus was that of the 
Allgcmeinc Electririt^ts Gescllscli.tft (Fig. SI). 1 ti this 
apparatus a small Vertical turbine pumps (lie mercury 
contained in the reservoir. Tiie mercury mounts in the 
hollow axle of the turbine up to a horizontal disk where 
it meets a nozzle from which it is projected by centrifugal 
force in the form of & fine jet. This jet of mercury while 
turning, encounters the teeth of a ring Bus|5endccl in the 
basin and insulated from it. When the jet falls upon a 
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tooth, the circuit is dosed: it is opened when it passes 
between two consecutive teeth. The interruption* are very 
sharply defined, as is also the making of the circuit. Ti e 
turbine is driven by a small electric motor, which is ywn 
at the side; or. more rarely, by a crank turned bv hand. 
It should be noted that ibis interrupter does not citrate 
al low frequency. The turbine will not pump the mercury 
below si certain speed. The interruptions are made in the 
middle of an insulating liquid, preferably alcohol. The 
pulverization of 1 lie mercury is quite considerable in I Ids 
apparatus but there is little inconvenience thereby„ since 
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the turbine pumps only tile homogeneous mercury from 
the bottom of the tank. Two fixed helical vanes prevent 
the mercury from taking up the rotating movement of 
the axis r and thus causing the turbine to loose its prime. 

With This type of interrupter an accidental or willful 
stopping of the turbine immediately breaks the circuit: 
therefore a rehoslat for preventing an abnormal current 
in case of stopping is not needed. The frequency of the 
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j in emi pi ions is varied by changing the number of teeth 
in the middle ring: 150 intern.]prions jier second arc easily 
obtained: above that, the inter\al between the teeth be¬ 
comes too small and ihc current is not always interrupted. 

Another form of the turbine interrupter is that of Max 
Levy in Berlin. In this male I (Fig. Jv2) the jet of mercury 
is stationary, and ihc toothed rin^; turns. The axis nf 
the turbine curries a mrialhr ring provided with triangu¬ 
lar teeth. The mercury pumped by the turbine intu the 
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nozzle and ts projected against the teeth, which puss across Lis 
path. The nozzle is movable, and may be raised or lowered 
with the aid of a handle, and in this manner the duration 
of the contact can be adjusted while the interrupter is 
in n] sc ration, independent of the frequency of the inter¬ 
ruptions. 

Another class of interrupters in which mercury plays 



Fig. S3. 



an auxiliary role may I*: mentioned 1ierc\ namely: The 
interrupters with sliding a in a tg art] [tied contact. The 
first id this typo apj^iars to have been constructed by 
Hirsthmaun in lierlin. Tlie interrupter represented in 
Fig. v; is a little dilTercnt as to const ruction but it rest* 
mi the *5tT»e principle A stability drum fastened la a 
vertical axle turned by a pulley, has part of its surface 
covered by two strips of amalgamated cupper; the strips 


fire connected in the form of a triangle. Against this drum 
rests a eopjjer brush h which is provided with & hole along 
ilia axis. The brush ran lie moved along the drum in such 
a manner as to corner in contact with the larger or smaller 
portion of the copper strips, which in ilus manner permit* 
the variation of the duration of contact. The vertical 
axle terminates at the lower end with a small turbine 
w hich pumps mercury into the wood cylinder which carries 
tlie brush; the circuit for the mercury is from the mercury 
ba&in through the turbine, the wooden cylinder and the 
brush. During rotation, the mercury passes through the 
brush onto the strip which it amalgamates, and at 
the same time it assures the electric Contact and reduces 
llie sliding friction. A spring ajustablu from the exto 
rior regulates the pressure between the brush and l lie 
drum. The electric circuit is made Irom the basin of 
mercury which encloses ihe entire interrupter through 
lire mercury to the brush and from there to the axle of 
the drum wdien the brush is in contact with the metallic 
surfaces. The other terminal of the circuit ts- connected 
lci the axle of the drum This connection to assure g™*] 
mu tact is made by providing the axle at the upiier exl rem¬ 
it y with a small cup Idled with mercury, in which a copper 
wire connected to the terminal is immersed. 

In all mercury interrupters the rupture is made in an 
misdating liquid, There are many dielectrics which m.iv 
lx; used for this purpose, and, without doubt, it is I.H'sl 
in each rase to use the dietedric recommended by the 
builder of the interrupter. 

For a long time alcohol w j os employed, as recommended 
by Foucault; naphtha oil lias 1 h:cei employed since it* 
ini reduction by Henry, S J un j water has also been recoin- 
men Lied, In a general way, water gives very good results 
with low' voltages up In about 2H 1 volts; atn>vc that recourse 
must Ire had to n<m-polarizable dtclw irks, such as akoM, 
petroleum and tnitivm) oils. AH hyd-'icarbons arc dr- 
c* ■incised by ilio sjMtTfc ai rupture and leave a gwwdcr 
deposit, probably ^ if carbon, which envelopes the globules 
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of mercury and prevents them from coming together; it is 
to this that the gradually increasing division of the mercury 
is due, To this should he added the effect of the surface 
tension of the layer of dielectric which envelopes each 
globule. When the mercury is transformed into this con¬ 
dition after continued use of the interrupter, it must be 
replaced by new mercury. A large part of the mercury 
can be recovered by washing it with water if the liquid 
used was water, or alcohol, with benzine if it was petroleum 
or mineral oil By heating the washed mercury agg] timer 
ation of the mercury is facilitated. 

35. Diverse interrupters. —Innumerable varieties of in- 
term pte rs h avc been i n ven ted. The greater pan of them h avc 
served no useful purpose; nevertheless, the ingeniousocss 
or the novelty of the system deserve mention, if only to 
put on guard those who reinvent ilia same things and are 
tempted to believe that they arc new. 

In 1S55, Ppggendorf! pointed out that by producing an 
interruption in a vacuum* the condenser could be done 
a wav with and a very clean rupture lie obtained. 

The idea was taken up later by M F Moore and the ap¬ 
paratus shown in Fig. ft-l constructed; this is simply a Nvef 
interrupter placed in a lube from which the air is exhausted. 
Tins apparatus has not been used; Lite corrosion of the 
contacts is very rapid and is diflicutl to remedy. 

Among the interrupters of the pluiiging^contacl Lypc 
that of M. Margot. (IS97) which may be constructed in a 
laboratory if needed, should be mentioned, h consists 
of a helix of heavy copper wire, one of the extremities 
of which is turned in the direction of ihe axis of the helix, 
the other extremity being fastened. If the whole is placed 
in a crucible containing enough mercury to cover the free 
end of the helix, the total current will traverse it; The 
electrodynamic action will draw the turns together anil 
pull the end away from the mercury, producing an inter¬ 
ruption in the current. 

In order to obi a in very high frequency interruptions, 
Grimsehl mounts the platinum point, which 


plunges into the mercury, on a reed which is made to 
vibrate by a current of water; the surface of the mercury 
is constantly cleaned by the current of water. Also far 
obtaining a high frequency, Arons propcsed carry¬ 

ing the platinum contact at the middle of a vibrating 
wire attracted by a horseshoe magnet; the system should 
permit the attainment from 600 lo 10IKJ interruptions per 
second. 

In his researches of 1637, Page used a copper star, the 
points of which dipped in mercury. The idea w r as taken 
up again in |SU7 by Hofmeister, and in 1300 by Pucrctet. 
This method h excellent for a short time, at the end of 
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ttliich the pulverization of the mercury is so rapid that 
■t is impossible to make practical use of it. 

The interruption of the current by the separation of 
two layers of mercury has been tried; M J Luhne (I900 1 ! 
takes a hollow insulating cylinder cut along a generatrix. 
Tliis cylinder turns on a horizontal axis, it is nearly full 
'd mercury, and is parity immersed m mercury in a basin; 
[it each revolution ihc mercury at the interior comes in 
contact with ih:ii at the exterior through the slit in ilie 
cylinder, then the circuit is broken by the edge of the slit. 
Cahjwell (19flf!) employs, for the same purpose, an in¬ 
sulating disk pierced with holes. This disk turns tin a 
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vertical axis and is immersed in. a hath of mercury. A 
glass tube filled with mercury is supplied on the disk in 
such a manner that at each passage of a hole before it. 
the two layers of mercury are brought into communication. 

Gary ^ ITO1 > produces a fine thread of mercury by 
means of a capillary lube T the rupture of flic cumtit 
being produced by the action of elecirodynamfc re pulsion 
between the elements of the current itself. 

Villard { 1904 ) passes a jet of mercury between the 
poles of a permanent magnet; when the value of the 
current is suilicicntiy large, the action of the magnet on 
the conductor is sufficient to break the jet of mercury, 
which thus interrupts the current. The frequency of the 
interruptions varies with the voltage and with the current 
value; it may be regulated by adjusting the length of the 
free jet. This interrupter, which appears to be very in 
Cresting. is loo new to be able to Judge of its practical 
value. 

Working along another line, Barker (1S99) pbres nt3 
arc lamp in a Slid-volt rsrcuil in senes with A rheostat id 
fill ohms resistance, and in term pis the circuit periodically 
by placing Ihc magnet dope to I lie arc. 

3G. Electrolytic interrupters.- The rapid success at¬ 
tained bv the Wehncli interrupter was evidently due to 
ils great simplicity, which \ sennit led h$ easy const met ion 
ir laboratories, The description should commence with 
the first model, which is always useful in case of necessity 
where other appliances arc not at hand. 

In its most simple form (l-'ig. 121. the \\elincli inter¬ 
rupter is comped of a platinum wire, a few tenths of a 
millimeter in diameter, soldered v • i the e sire ini iy of a 
glass tube; the hitter is filled with mercury in whirli a 
copper wire is immersed to make connection wnh the 
positive pole of the battery. The idass lube is immersed 
in a jar filled with acidulated water, m some other electro- 
!yte r A shed of lead connected in the negative pule 
forms tiic cathode of the system The surface of the 
platinum which is in cent mi with the electrolyte, must 
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be proportioned to the value of current which it is desired 
tu obtain, and also to the coefficient of sclf-imluction of 
the circuil. and to the e.m.f. of the source. The heating 
of the platinum wire often causes the glass tulic to break. 
It is often more advantageous to solder the platinum wire 
to the heavy copper wire, and to place the two in a tube 
of glass almost closed at the bottom, having a hole just 
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suilrcient to allow tfic platinum wire to pass In order 
to avoid the corrosion of ihe cfipiwr. it is well v* varnish 
it heavily. A\ itli this arrange mem she length nf platinum 
in contact wiih the electrolyte is easily regulated. 

The interrupted now on the market differ from this 
simple model only by iheir more robust and appropriate 
construction In the models of Siemens & Halske and 
Max Levy (Fig. S5). the phi mum wire emerges from a 
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porcelain tube placed in tkt center of a jar containintj 
electrolyte. A movable thumb-nut is used Vo adjust 
the length of platinum in contain with the electrolyte. 
The cathacfc is a sheet of lead rnTried on the side at the 
base; it. is sometimes rolled on the porcelain tube so that 
the two electrodes arc fastened to the cover, the jar serving 
simply to hold the electrolyte; ats arrangement analogous 
to the last was employed in IJK5JH by E. Thomson and R. 
Shand. In order to prevent corrosion of the metallic 
pieces, there is provided at the top of the porcelain tube 
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operator. The simple movement of a s^ilct) sufiices to 
place in the circuit the anode, the surface of which is 
suited to the result to 1>c obtained. 

We have seen the inconvenience caused by the heating 
of the electrolyte; in ordvr to avoid this, a coding coil is 
often immersed in electrolyte and traversed by cold water 
(Fig. 87): in this way the temperature rise is controlled, 
This arrangement, which is useful for prolonged opera- 
tion, may advantageously be replaced by a jar of large 
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an overflow by which Lite liquid which mourns in the tube 
can escaTie. 

The ad just men L of the anode by moving the platinum 
wire in ami out of the electrolyte requires the presence of 
die operatic near the interrupter. This condition is some¬ 
times difficult lo satisfy; for example, in radiography it 
may Ire necessary to spare the patient the noise of the 
interrupter. In this ease instruments using several anodes 
of different surfaces arc employed (Fig. Kti), the terminals 
bemg connected u> a switch board placed near to the 


dimensions when the duration of opera (ion does not exceed 
an hour. 

The system of Jirotha Levy is intended particularly for 
continuous operation; it consists of conducting about the 
anode a current of air which cools it, drives away the steam 
bubbles and regulaics the action. The anode is firced at 
the curved extremity of a glais tube, ihe opening in 
which is large enough to allow the passage of the current 
of air sen! into the tube by a final! electric fan This 
system flpp&m to preduce a saving in electrical ctiersy 
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If. on the ctmlraiy. it is desired to operate at low voltage I-\ * 
(12 to SO volts], it is advantageous to employ a warm elec¬ 
trolyte. Tlie model by Cnrpenticr £Fig. SSI is designed 
for this purpose; it is. composed of an adjustable anode 
mounted in a glass tube ami placed in a lead cell forming 
the calhrule, The cell is coated with felt and incased in 
a wooden bos. so as to prevent cooling, The electrolyte 
is healed Ho So° or S)5 Q cent. before tilling, or is heated in tlie 
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cell by operating the interrupter at high voltage. This 
interrupter will o|)craie at very low voltage and hoi 
sparks of relatively low frequency analogous to those of 
the mercury interrupter ran be obtained. Operation su 
low voltage and high frequency may be obtained accord¬ 
ing to Rzcwefshi, by directing a current of diluted arid 
against the anode, so as to avoid the formation of gas 
bubbles. By this means that author is said to have ob- 
laincil 450 interruptions pur second with 24 volts, s. 
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Among the various forms of Wehnefr interrupt*^ 
th^i of J V. Falljch may be cited, The anode is formed 
by a steel wire from one to two millimeters in diameter, 
and the cathode with a copper wire of from 3 to 4 millimeters 
m diameter, the two electrodes being enveloped in glass 
tubes almost to the end. The steel wire is used up very 
rapidly, but it is necessary simply to move it forward in 
its tube. 

The arrangement of GajfTe-Gallot is intended to remedy 



Fig, #9. 


the ill effects caused by the wear of the platinum anode 
which is always produced when operating with alternating 
current. For this purpose the platinum wire passes frcclv 
in the insulating sheath and rests against an insulating 
support, so that its length is determined by the distance 
between the support and the cm! of the sheathing; this 
distance may be adjusted at will by moving the sheath 
u p or dew o YVhe n under t he action of the cu itc m the plat i- 


(C) Jeff Behary 2019 




































144 IXDL-CriON COILS. 

mini win; becomes worn, it descends by its own weight, so 
as to always rest against tile support. 

Interrupters of the type Sim on-Caldwell, as we have seen, 
have the advantage of being symmetrical; therefore they 
lend themselves readily to use with alternating current, and 
give equal intensities' for both half-waves. 

In the model shown in Fig. S9 an electrode of lead is im¬ 
mersed in the outside jar, the other electrode is placed in 
a porcelain tube, the lower extremity of which is pierced 
with two small holes. All the heating is produced in the 
narrow part of the elect rot ytic conductor that is to say* 
in the holes. The result of this is a rapid disintegration of 




the porcelain at this point, the hole increases in diameter, 
and the tube must be renewed. 

Certain builders, in order to overcome I Ins annoyance, 
use a larger hole in which a conical needle of glass can be 
inserted.-so as to regulate the si^e of the iipcning, 

A very important fart which should always be taken 
into account, is that the liquid rises continually in the 
cell of small diameter: it is, therefore, indispensable to 
provide an overflow which will return the electrolyte to - I 
lluc outside. 

An interesting model was brought out by Rulmicr in 
Berlin, which consists of iwn small cylindrical luLIs, A and B 
(Fig tn>v; the two flat walls are pierced by a hole which 
establishes <artnmuni«itioii between tlu> iwo cells A sjrarc 
is left between the two ualls in which a porcelain plate. l J r 
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also pierced with a hole corresponding to those in the walls, 
can be placed. 3» this way the diameter of the hole can 
easily he varied by changing the porcelain plate: also, it 
ear be replaced when the size of the hole has become 
enlarged through rmitinued operation. 

The liquids which may be employed in electrolytic in¬ 
terrupters arc numerous. The most cmtinion, and the otic 
which gives the best results, is sulphuric acid diluted from 
2Ll n to 25° Baumc. This solution has the disadvantage 
of liberating, during operation, an abundance of very 
corrosive acid vapors, which limits its use to laboratories 
which are well ventilated* or, requires that the apparatus 
be well closed, so that the vapors cannot escape, except 
bv a tulle leading to an alkaline solution. 

Concentrated solutions of caustic potash, of soda which 
have also been recommended, do not have this disadvantage, 
hut the results obtained are not as satisfactory as with acid, 
and also ihe liquid is very corrosive. Thus to avoid this 
inconvenience which frequently occurs in medical application 
the use of a saturated solution of ordinary alum or sulphate 
of magnesium is recommended. 

The fields of application of these different arrangements 
of interrupters are as follows- For a low voltage, 10 ^ 3N 
volts, the Wchnell with warm electrolyte at a temperature 
near boiling. From 30 lo 120 volts, the U'rtreelt with a 
edd electrolyte maintaining lhe temperature by artificial 
cooling if tire mtcrfuprer should Gyrate continuously. 
Finally for operation at about 120 volts, the Simon Caldwell 
interrupter appears to be preferable, it commences to give 
good results above 50 volts-. 

37 Interrupters for alternating current.—In order to 
cerate on alternating rumm, interrupters should be able 
to synchronize wiih the frequency of the current employed 
Of those interrupters which have no natural period, the 
atonic interrupters nf C.iqpenticr. for example, may 1m* 
ail just fed for Ihis puqwieic. it suflices tf> regulate ihe tensity 
uf ihe silting- In ibis way it is iWSwhli- t«* obtain eilln-r 
^ \w spark each period corresponding lo one ol l he half 
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waves, or a spark for cadi half-wave. This adjustment 
is very dcUcali 1 and a lit Lit difficult, Ji can easily happen 
in ihe where there is only erne spark pier period, iliat 

the polarity of the half-waves in which line interrupt mil 
is produced should change? and, therefore, I he polarity 
of the secondary would also change, 

Vi Hard has constructed a special interrupter lor alter¬ 
nating current (Fig. ftl}, The tuiting-Jorl* which he em¬ 
ploys for continuous current is here replaced by a simple 
vibrating strip fastened at one end and ranying at the 
other a contact which plunges in mtftury; this strip passes 
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Wore a solcnntd fed with idicmating currml taken from 
the same source as the Lurrent which is to lx intemipUjil* 
h is. therefore, polarized alternately in one direction, and, 
then in the other: and, since it is mourned between two 
[mlcis til a S3 mug jn'rinanem magnet, it is attracted first 
by fine pole, and, then by the uTlher; it vibrates si'llclirtm- 
onsly with I hr nil cma ling current, TV.- snily imid is fed 
from a small transformer intended to give to the move 
jricnt of the vibrating strip iln_- necessary retard, so that 
tin: rupture of the timiii will always lx- made at ihc 
moment when the current value is a maximum Th:s 


interrupter produces one interruption |xr period; it acts, 
therefore, as a current rectifier. 

Turbine intern]piers can be driven by synchronous motors, 
so that the interruptions will occur in each half-wave;or, if iL 
is preferred, discharges of the same polarity can lx: obtained 
by suppressing half of the teeth on which the mercury jut 
falls. The A.E.G. have designed a turbine interrupter 
of this typo {Fig- &2); the motor is direct-coimected to Llie 
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shaft of the turbine, and the motor is so mounted that i-t 
ran lx adjusted thnmgh :t fcrULiii neigh' with rrferviln! I« 
llie lurbiue, st* te» pr^lm-e ihc interrupt i*<n :it ihc moment 
uf maximum current value A hand wheel used to stall 
the motor. 

Electro]} lie mlcrrupiers i^ier.iie will) alternating current 
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as well as with continuous current, ant! this is one of the 
greatest advantages which they possess. However, we have 
seen that the WclmclL interrapter gives very different 
effects, depending on whether the platinum wire is anode 
or caih<Hic. This property is utilised to obtain discharges 
which are nearly of a single polarity’ in bet. in many, eases 
tins result is attained; the half-wave, where the platinum 
is cathode, being very nearly suppressed; this suppression 
is, however, not complete enough for radiographic work. 

The Simon-Cal dwell interrupter being symmetrica! ^ 
gives equal discharges in each direction; these discharges 
arc alternating and cannot bo used! directly with cathode 

tubes. 

Since in many places alternating current only is avail¬ 
able. the problem of exciting induction coils with ibis 
kind of current often presents itself, particularly for 
medical work. Independently, of interrupters operating 
directly on alternating current of which we have jtist 
sj>oken r methods have bern tried which permit the 
charging of storage batteries from the street network, so 
as to obtain a direct current for the induction coils after¬ 
ward. We will not treat Hie most ratiumil method, 
which consists in transforming alternating current to con¬ 
tinuous by means of synchronous converters, or by motor- 
gencrators; these inslal In lions do not come within the 
scope of this work. However, we will examine some 
systems which in certain cases may be of service. 

Several forms of electromagnetic rectifiers have been 
proposed, among them that of Koch constructed by 
Hirschmatin. They all rest on the properties of polarized 
relays. A strip ^f soft iron polarized by a permanent 
magnet is submitted to the action of two electromagnets 
fed With alternating current; each of the electromagnets 
successively attracts and repels the armature when the 
furrcnl changes inside Ily ils movement, I he armature 
reverses the connections of the charging circuit to the 
storage batteries* so Hint Huy receive pulsating direct- 
current. These rectifiers require a very delicate ad- 
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fustment. The phase of the current in the electromagnet 
must be such that the reversal of connections is made al 
the moment when the alternating C m.f. passes through 
stern, sn as to obtain a proper utilization of ibu energy 
and Lu avoid sparks at the contacts. This adjustment 
is obtained by means of choke Coils and condensers. The 
Villanl interrupter and ibe turbine for alternating current, 
if they are properly retarded so that the rupture of the 
circuit will take place at the proper moment, may be 
used for the same purpose. 

Anolher solution, more simple, is furnished by the elec¬ 
trolytic valves, the practical success of which is due to 
Poliak. In an eleclrolylc in which a sheet of lead and 
a sheet of aluminum an- immersed, the electricity will 
pass easily m the direction from lead to aluminum, while a 
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very considerable e.m.f will be necessary to pass it from 
aluminum to the lead; in other words* Hie aluminum 
anode opposes to the passage of electricity ;m infinite re¬ 
sistance as long as the c.m.f, is below a value which varies 
from 211 to 200 volts, according to the nature of the clcc- 
trolyic. 

From ibis il is seen tliat a cdt containing an arrangement 
of this f' >rm is a veritable valve for alternating current, 
letting Only the electricity from one side pass, stopping 
that from the other In practice, in order to obtain 
better utilization of the energy by employing both half 
waves, four similar rrlls are interconnected, as shown m 
Fig. It is easily seen that the current can always 

exist in the circuit, and that the branch in which the re- 
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cflivers &re placed always carries a current in the same 
direction. Varimis electrolytes may he employed, but use 
is frequently made of alkaline phosphates. Practice Stas 
not yet sanctioned the use of this apparatus; we can uiily 
tall attention to them,* 

*Al the prcsc-nl writing {100S) fc tHr .iluminum iccU- 

tier is used for supplying direct current lo ?tQragr Kil‘ 

Ufif^ small m^ter generators induction ceuta etc- They *ir huiti 
to operate at current value* up tg 3EI of 10 amperes Rcctill its 
u i vMi in corffifitction with induction coils are nften cnmptTscd uf only 
on# jirinninum eel] This, one-eell fonfl doe ^ nut rectify tjjc current, 
but simpjy suppress one-half ol thu current wave producing a 
pulsating diiccL-currcnt, 



CHAPTER IX. 

SPECIAL APPARATUS. 

3S- Testa transformer.—Together with the induction 
coils such as have been treated up lo this point, mention 
should be made of certain special apparatus which differs 
more or less from the induction coil, but which has a 
point in common with it; namely,, tine production of sep¬ 
arate discharges, each forming a series of damped oscilla¬ 
tions. 

With the high-frequency apparatus of which Tesla dis- 
covered the principle, we enter into a very important 
field. We will not go very deeply into this subject, and 
will content ourselves by outlining the principal systems 
so that their operation may be under stood. 

The principle upon which the Tesla coil is based, con¬ 
sists tn introducing high-frequency currents from the dis¬ 
charge of the condenser into the winding of a special trans¬ 
former; the condenser being charged by means of an in 
duel km coil, or ,i transformer of lim frequency and high 
tension. The a p para ins may be cmitKTted in two way* 
bi*ilt pointed otil by Tv?la in isEll. In the first arrangement 
symmetrical connection (Fig. 94)—the circuits, I ami *1. 
represent either an induction coil. or a commercial high 
Voltage transferMivr The coi] charges two condensers. 
C and C r , which are connected to the primary, 3, <-f a 
high'frequency immjVrmer. A spark-gap. A /?, is m»- 
nL'etiHt to the terminals of circuit '1, and the ball*, 
■\ and B r are brought el use enough together so that ny- 
iiHTous sparks may form, but precautions ate taken i<> 
prevent them from forming an arc, 

Wliat takes place may be explained by supposing tin* 
tratisfortner. I, - J i* an ordinary induction roil. Fig *M» 
1 *.| 
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gives a rough idea of the phenomena, During the estab¬ 
lishment of the primary current, /,„ a small value of see- 
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ondary current is produced: but as wc have seen, the e.m.f. 
is not sufficient to produce a spark between A and B. 
Al the mumetiL of rupture, the current, lakes the 
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well known form: oscillations of the order of :t Itiuufri-rl 
or thousand per second, rapid I y damned, an- prrdlucud 


in the circuit charging the condensers, C and C f , an 1 
circulating at the same time in circuit 3. which is connected 
to C and C*. When the condensers are charged to a 
sufficient potential, a spark is formed between A and B 
which produces a sudden variation in the charge of the 
condensers. 

At this moment very rapid oscillations arc produced in 
circuit 3; they have a period which is determined by the 
capacity of the condensers, C and C\ and by the coefficient 
of self-indue lion of circuit 3. These oscillations are damped; 
they may be completely wiped out at the moment when 
the following spark is produced between A and B. At 
each rupture of the current, /,. there may be a greater or 
less number of sparks at A 8, each of them giving birth 
to a group of analogous oscillations, and the current in 3 
has a form similar to that of t 3 . 

The current, i\ t evidently has not the regular form indi¬ 
cated here: as each spark at A B of the primary-current 
curve should contain a dip analogous to those shown in 
the oscillogram (Fig. 3l) T The value of the instantaneous 
currents, r\ ft . which exist with each spark should be con¬ 
siderable in comparison with the value of i 3 ; in fact, the 
sparks in .4 B have an extremely short duration. They may 
be oscillating, but their period is infinitely shorter than 
that of the oscillations of tV because of the coefficient of 
self-induction of ihe discharge circuit is much smaller than 
that of circuit 3. It is riot an exaggeration to say, because 
experience proves it. that the instantaneous ^atue of cur¬ 
rent in the spark may in certain cases attain several hun¬ 
dred amperes when the maximum of i' 3 is not one ampere. 
The difference between the instantaneous values is caused 
simply by rise difference in the duration of the fphenomena. 

The high frequency current produced in circuit 3 is 
more exactly a current of very short period, because it is 
easy to see that rise duration of the useful phenomena 
(that of cirruil 3) is a very small fraction of the total 
time. Tlic necessity of demonstrating the phases of the 
phenomena forced a considerable alteration of Fig. 95, 
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wc will try to re-establish more true proportions, Suppose 
that the interrupter employed; lias a frequency of 59 per 
second, that is. a period of H-02 second; an ordinary coil 
with si capacity, such as usually employed for (.he Tesla 
currents, gives a secondary period of osrillatioEi of the 
order of 0 005 seconds (about OtH to 0,(H>1 second). The 
sparks at A 8 are produced only during the first half 
oscillation of V*. then it is necessary that the potential be 
greater than a certain value; the useful phenomena lasts, 
therefore, during a shorter time Ilian this half oscillation. 

We can say without exaggeration that the duration is 
very much lens than 0.001 of a second—in this cose much 

less than ~ of the total (inir. The mean lengths and the 

capacity of circuit 3 being given, the oscillations which 
can be produced are probably of the order of ,i millionth 
of a sct'mid We have no idea of the magnitude of the 
damping in this circuit; according to calculation, it would 
be very little; hut it is prutailik 1 (hat there are oiher causes 
of loss of energy than the Joulcan effect, the electric radia¬ 
tion for example. 

The e.ni.f. generated in the secondary Circuit of the 
Tesla coil (circuit 4) has lfie same form as i',. but tegs onc- 
fourth of a i^riod behind Ibis current. 

The sound arrangement imheated, by Tesla (Fig. 94) 
is provided with only one condenser, and the spark-gap 
is in senes with the coil, 3. The operation: of this arrange¬ 
ment is very much the same as that of the first. The two 
methods give results which differ very little, but the first, 
from the point of view of security, has the advantage that 
one may touch circuit 3 without danger, fn ease an are 
forms bet ween A and coil 3 may be carried to a dan¬ 
gerous voltage; in the case of the second arrangement, ‘ J \ 
while under the same conditions, it is insulated from the 
low-frequency high-tension circuit when the first system 
is employed. ■]! 

ThL- Tesla transformer consists essentially of a primary 
circuit formed by several turns of heavy wire; the diatn- 
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ctcr of these turns may lie between 5 cm. and 29 cm. 
The secondary is made up of a larger number of turns of 
wire, a little smaller in diameter. The ratio between the 
number of turns varies according to the service; it may 
vary from S to 20; the lalter figure is seldom exceeded. 
The two circuits should be well insulated from each other 
and made up of large wires coverts! with a thick layer 
of insulation. The insulation between the two circuits 
often consists of a glass tube. The whole is generally 
immersed in oil so as to increase the insulation and to 
avoid energy losses by radiation. 

!l may seem astonishing at first that such a small co¬ 
efficient of transformation will permit the production of 
such high e m.fs. in the secondary; it is known that with 
a spark between A 7J, which is but a few millimeters long, 
a spark between a and h can be easily obtained which is 
from 20 cm to 25 cm long, using a coefficient ol trans¬ 
formation of only 3 or I, This phenomena is easily ex¬ 
plained With each spark at .1 B. oscillation!; arc produced 
in circuit 3 and a very high c.nvf, of self-induction is 
produced in the circuit; the condensers, C, C\ arc charged 
and their v.m.f. is, at each instant, equal and opposed 
of the c.m.f, of circuit 3. We have—neglectmg the damp¬ 
ing of ihe oscillations and calling E, the difference of po¬ 
tential between A and B; e the difference of potential 
across the condenser; c t the e.ni.f. of self-indunion, and R 
the resistance of the circuit: 

_ £ 

nr C L = 1, r\ a * — sin oj f. 



It is easy to we that the smaller R. the greater the ratio 
of e and c* u> E. In the high-frequency transformers, the 
c m f. which is multiplied by the coefficient of transforms- 
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tion is that which is produced in circuit 3, it is * t , and not 
the difference of potential, E< applied to the terminals of 
the condensers, C. the magnitude of £ simply deter¬ 
mines the length of the spark at A B k and there may exist 
between the terminals of circuit 3 a difference of potential 
very much greater, For instance, an induction coil 
could be placed in shunt with circuit 3 and obtain 
between a and b (Fig, "Hi) sparks several centimeters long, 
d Arsons al uses this arratigeirlent: he suppresses the 
Secondary of the Tesla coil, and utilizes only the difference 
of potential which exists between the terminals of a coil 
of large wire, which is made up of a few turns and forms 
, tJl * circuit. 5 The results obtained under these conditions 
arc absolutely the same as those which are obtained with 



Flo 



the Tesla coil; they differ only in value of the c.m.f,. which 
is na turally very little. 

U hm the arrangement of Tesla or d’Arsom'al is em¬ 
ployed. one essential condition must be fulfilled: namely, 
the sparks at A 8 must bo white and crackling; above 
all t lungs, the formation of an arc must be proven led 
This condition requires special provisions, because with a 
short gap genera I tv employed between .1 ami B, the air 
becomes heated very rapidly, and the high tension of cir¬ 
cuit 2 tends to establish an arc, 

One of the means employed at the beginning by Testa, 
consisted in extinguishing the spark by the aid of a strong 
current of air directed between the balls, .4, B. The 
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second means consisted in utilizing the action of a mag¬ 
netic field on the current—that is. the magnetic blowout. 
The balls. A, B T arc placed between the poles of a strong 
electromagnet, the lines of force being [>erpendicuJar to 
the direction of the sparks; the poles of the magnet must 
be protected from the discharges by means of heavy 
plates of mica. The magnetic blowout Is more affective 
than the air; the latter has been much simplified by 
d'Arsonval, who instead of blowing the air between sta¬ 
tionary balls, moves the spark through the air. In the 
d'ArsonvaJ system, the balls, A. B, or the rods which re¬ 
place them, are mounted on a small electric motor which 
causes them to describe a circle from J(J cm. to 20 cm, in 
diameter; the sparks form in this manner at different 
points, and the duration of a revolution is sufficient to 
allow the air heated by a spark, to regain the temperature 
of the surrounding air. before a new spark is formed at 
the same point. 

Another arrangement brought forward by Messrs d'Ar- 
sonval and Gaiffe, consists in connecting between the 
terminals of circuit 2 (Fig an auxiliary condenser and 
connecting the same terminals to the spark-gap, A B. by 
means of two resistances. 

It! order to prevent the formation of an arc, it is import¬ 
ant that the balls of a gap be as highly polished as possible; 
each spark corrodes the surface where it forms, and the 
roughness thus produced facilitates the passages of discharges 
and leads the disruptive c.m.f. rapidly to the formation of an 
arc 

Jn the majority of high-frequency systems, the length of 
circuit -1 is aliuut the same as the length of the wave of the 
oscillations developed in circuit 3; if by proper adjustment 
of the capacities. Cand C\ a length of wave is obtained which 
is equal to four times the length of circuit 4, stationary 
waves will be developed m the latter (Fig. 97, A), if one 
of the extremities is connected to the earth, its potential. 
F. is zero, bus it carries :i maximum value of current; on 
the oilier hand, at the free end of the circuit, the values 
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of tlie current is zero. but the potential is a maximum. 
When resonance docs not exist between Circuits 3 and 4 L 
the difference of potential obtained between the balls, u 
and h, is less; therefore, it is advantageous to tune the two 



circuits in order to obtain the greatest effect with the least 
amount of energy (H, No. ^-S>. 

30. Resonators.— An apparatus inlrodued by Tesla is 
employed to a great estem lend ay by medical men and is 
known as the resonator Although the effecls produced are 
quite complicated, llicy can bt; reduced to Tesla transfonn- 



Fio, Wj. 


*rs. in which the circuits arc simply insulated in air, and 
in windi the tuning between the primary and the secondary 
circuit is exactly adjnsied. 

T 3 jc first reswmalur built, tint of I>t Gudin (Fig. 950, 
consisted v\ a large tt»f. formed of from nil eu 10(1 turns 
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of heavy bars of copjicr wire, wound 0 n a wooden core, and 
separated from each other by a few millimeter of air. 
One of the extremities, A , of the coil is connected invari¬ 
ably to a condenser, C. while the second condenser, C\ 
b connected to a sliding contact, O t which may be adjusted 
along the turns of the resonator. It is easily seen that by 
proper adjustment of the point, 0, the coefficient of self- 
induction of circuit A O can be regulated in such a manner 
that the oscillations there developed will have a length 
equal to four times tile length of the circuit between Oand B 
The inductive action produced between the turns in A O 
and those in OB. dut ermines the production pf stationary 
waves; the potential :ii B is a maximum* brush discharge 
being produced at this point, and if it is approached by a 
conductor, sparks several centimeters long will be formed 
If the point, O, h connected to the earth, the law of distri¬ 
bution of potential and current represented by Fig. 97. A f 
will appro si mat cly obtain; but if any point in the circuit 
is touched, equilibrium is destroyed, hi this apparatus 
the effect obtained is the resultant of two actions; namely, 
the induction of the turns of the part, .-l 0, on those of the 
|iart T OB, and ibe oscillation produced in the part, OB, 
by the variation of the current at point 0 If the part, A O. 
were placed so thai the mutual induction between A 0 
niul 0 5 was zero, the phenomena ivnuld still exist, but it 
would be considerably reduced; in such a manner it would 
be possible, the tuning being established to cut the coil at 
the point* 0. without interrupting the operation of the 
apparatus 

In order to permit the best possible utilization of the 
considerable current value which csists at the node of 
lhr potentiat in tin- resonator, lvitlniin changing the a-l 
just men l of resonance. Captain Ferriv ini reduced a sym¬ 
metrical apparatus vi winch the resonant circuit has a 
fonglh equal m a hal: waw. In this sysiem. which resent- 
lilos rs:n l!y thal of Ti sla. the inductor limiil r P, (Fit: Wb 
is formed bv a sin^fe mm of the same size lie sucuiukin 
turns uf the cosh but completely ululated fopm them. 


i 
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The coil, 5, is rut in two equal parts, and the conned ion 
between two parts is obtained by the aid of a body which 
is to be submitted to the action of high frequency currents; 
the blocks, P P x , or appropriate conductors, serve for this 
connection. In order to adjust primary oscillations to ex¬ 
actly double the length of the wire of the coil, the capacity 
of the condensers, C and C\ is adjusted. The distribution 
of potential in the two halves of the coil is symmetrical 
(Fig, 97, B), the conductors, P, P\ are at a Kero potential 
m such & manner that the electrified body cannot be insu* 
Isted from earth. It can be touched without causing 
the least disagreeable ieeliDg, which is contrary to that 


p p- 



Fig. 99. 



of energy. This Tesla tried to avoid by immersing the 
transformers in oil. 

40, Diverse systems,—Jn ordinary induction coils, energy 
is stored in the primary, and part of it recovered when the 
rupture of the circuit takes place. It is possible also to 
store energy' in a static form by charging a condenser to 
a sufficiently high potential, and discharging it in the prim¬ 
ary circuit of the coil. This arrangement appear* to have 
been employed for the first time by Norton & Lawrence 
(B. No. 31); their method consisted in charging a condenser 
of large capacity, C (Fig. 100-1), f.sn a circuit of c.m.L, 
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which takes place in systems where the electrified body is 
carried to some potential; in fact, the current value is a -i 

maximum at the points, P t P r . where it is necessary to pro- 
dure the useful effect. In this system resonance is regu¬ 
lated so as to remain always under ilae most favorable 
conditions, but in, order to vary the value of the current 
according to the needs, the prim a n‘ turn, D, can be dis- * 

placed so as to vary the coefficient of mutual induction ‘ 

between D and $ 5*. 

The loss of energy in resonators is considersble„ because 
the osceH attons developed in air circuits, presenting a ■*.- 

large surface, produce about thensselves an intense radiation 

■*v ■ 

"ft 


and discharging it afterward into the primal circuit of 
an induction coil by means of a commutator A', driven 
by an electric motor. 

Sometime afterward, Tesla (R. No. 16) proposed an anab 
ogou s system in which the revolving commutator was 
replaced bv an automatic apparatus composed of an elect ro- 
magnet, 5 (Fig. UK)-*), excited by the discharging current 
qf the condenser. During the charge the electromagnet, 
5, attracts its armature, M r but as soon as the condenser 
is charged, the current ceases in S and the armature. N 
falls back and discharges C into the primary of the coil. 

Assume a condenser of capacity, C, charged by the 
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€,m f., E Ihe quantity of electricity which it contains 
is C E; if the resistant of tin? primary circuit is R, the 
value of tho current. at the time of the discharge, is 
measured, 


, 2 CB -~h‘ 

11 ~ — 3 — t 


“"aTt 1, 


P - V4LC-R 7 C i \ 

Wq assume here that the resistance of the circuit is small 
enough Jo give an oscillatory discharge as lias already 
been done, W e may neglect completely the resistance of 
the circuit, the value of the current, / (1 then btconits. 


''“ £ \lr 


V£Z ' 


The discharge produces in the secondary circuit an 
e.m.f., 


w dl M r 1 

the maximum of which is proJiical at the beginning of a 
discharge at ihe time, f =* 0 ; its value is. 
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that is to say, the c.itt.f. produced; praporlt m.il 10 the 
charge voltage of the condenser, multiplied bv the coeffi¬ 
cient of transformation of the coil, ft is. therefore. im¬ 
portant to increase this codlicieiu. if for a constant pri- 
iTTEiry voltage, ii is desired f» increase i he sparks, Alt hough 
the capacity does not enter into thv equation of the c in.f., 
it is nccresarv to take it into account practically, because 
if it is too small, ihu energy stored will disappear entirely 
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in losses—joulean effect, hysteresis, brush discharges, etc - 

When dealing with condensers of sufficiently large capac¬ 
ity, it is preferable to charge them in parallel, and dis¬ 
charge them in series; if, for example, there are m con¬ 
densers of capacity C* . the maximum e.m.f, produced will 
be equal to, 

, M p 

e mar * ® 

The necessity of employing condensers of large capacity, 
which retain the charge and arc capable of resisting high 
voltage, is the reason why this method is so little used; 
the advantages which may be obtained with it arc more 
apparent than real; Experience show? that energy ex¬ 
pended in the two cases is about the same. The only 
serious advantage which is possessed by this arrangement, 
is that it permits the use of from I Id to 2^0 volts and 
more, without die use of rheostats which cause a great 
loss of energy. 

Finally, we wilt mention an arrangement by E. Thomson 
(B- No. 3Vf. which differs slightly from the classical in¬ 
duction coil, but which does not appear to have been 
used. This arrangement consists in utilizing a current from 
an ordinary distribution circuit, that is. more than l Hi I 
volts, in a primary winding made up of relatively fine 
wire, and interrupting this circuit with a rotary inter¬ 
rupt er. The rapture produces a high value of current 
in the secondary circuit, which is made up of heavy wire, 
and this current is in turn ruptured by a rotary contact. 
Bv suitably choosing the moment of rupture of ihe cur¬ 
rent. there is developed, hi a third circuit of very line 
wire, a vorv high e.m-f- Il is difficult to judge without 
experience, the value of this arrangement. 
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CHAPTER X. 

USHS OF Ih‘DUOnoff COILS, 

Installation ancj regulation of induction coils,— The 
so-urcc of energy available ufren determines the choice of 
thL k toil. or. at least, of ’.he itticrrupier; reciprocally, a 
givoii ct»it destined to a given service, determines the choice 
of snurve, 

\\ hen a vmiiinuotis-cuTrciil distribution system npcraiing 
ni 1 HI or LMlI volts is ftYaikthlr. the largest coils cm ea^ty 
be operated wii h a liquid mtifruptcr, or an eject roly tie 
internrpUT, il is not so easy under these conditions to use 
a small coil with dry interrupters 

If it is desired u* operate a n#il employing a J.■ w voltage 
(less than rhi colts for example) fmm a distribution system, 
twu rhesus?. .4 and ft, may hr placed in series between 
the cunduvp.fr {Fvg I'hs 3 ■ amt ihe vil ei tinned in shunt 
w «h m\v -'f ihvitl. The size f.f the rheoslats, .1 ami ft. 
Ftj.y\ Lh- when the r> illinvtHg condition* are ^ivcn 

The euil shield o|'erate wuh ait v.m.L, E. Jos than \hv 
iif 1 lie itTHributmn *ysu-m: £<»*-] sahsf.t, t.hrv op rr a- 
ti'ni tif ihr dt-m;iU'N lh;il tile value of the current ill 
:fiv immieru «■-' rapture he at least equal I-j U i? «wy 

to gee that these condmou* will Iw lidjitlcd ii t 



Tfu- twu rhritstais ^h'Htld he i [i]'al k1 e of eanvjng a 

waxmttmi i ufretit +d 
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h 


ftp ±R 


for ft*, and 


!> 


E . 

ft'a 


lor R a . 

Under ibest conditions ilie difference in potential,. E, 
varies between E, and ft / n , so that the establish 

ment of the current requires a longer lime than in a circuit 
where (he e.m.L is constant at E r In order to avoid 
this difficulty, the values of ft- and ft^, mu si be calculated 



begmuin^ -.vuh a value slightly ynou-r than tin* mtc which 
it is dwm- 1 h auam. by taking, f *- cKafflJik. !„ n quarter 
greater than the necessary value 

This is i r i«ity expedient. Ins belter, whenever possible, 
to use si- rage baiterte? charged the disi ribatiim system, 

and win. ■■ tan rvma-n tunihiclirii tn the charging nnilil 
when in usv fFig. HU-lb , the expenditure id eiwtsy ihe 

sum-, onimimr the 1^^ in the b.V’ | -rh , s. as Thai 1 ibtained 
when ust-g :» single rVe-.siai. Ka. *::h a mercury mliirupu r 
(Fig 1-1-: 

\Vliv*n n nifTtury ir.temitter !-= u>e«l r m :i mniinuMis- 
turrviii didtribuliviT; c^euit. u been slvjivu that the 
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val.u* »f the- current nilisl L« lnniu.il tt> a maximum by 
mcani „l „ rlnxKlai (l‘, K IfH-l;. ftr a virvu.i-Uual.vr, m, 
as I.. prevent the ■lest nut ion <>i tin: cniS, 1,1 case of st,,,,. 
rev ill l In inti-mi] it it. „ r toe l„ nJ . ,|,ir:,ii., n ( .f malui‘1 
Tin: us,- „( a riivuit.lm-atier is prvf.tal.lv fnn„ Ulu 
uf > ‘ i ‘" ,,f vlfi.’ivuw, Inn us npvratimi is it..i always sun-, 
anil une may lit; obligi-tl t» us,- a rliuuslal In tilts case 
,!u ‘ r *' sls tanee of the rlmwial must be suvli as to allow tliu 
vum-m U> excwxl ilk- limit. so that tins value will K- 
raimllv attained. Tliv tu..r L - rapid tin iiitcmipu-x, the h-ss 
ll-vvilttv of resist Smv mmi.,1,.,1 ,f i, js dvsir.sl alw a vs to 

.vurrcnl at tl., value, from this u results 

tint! for a ivriam spvv.1 ill.- Tvsislancy is n« l.-n-er sutlivu-nt 
«»■ " l "•*' '< rt«l-|iP«e. it is riii'tssarv to 
have nvoorsu to a or a fuse. This Inner moans 

is snll l,ss sure tieeaiiM tit.- value of vum-m at ivhjvll ,i 

"7 ls K ' vr >‘ variabl '- iHv renewal via fuse rvomrts 

“ li'llyer tilth* than lliv n fl i. isjo „[ a vm nil I.matter 
l , ,Xi-r] aiity the teen Tar in j; Hnnslat. all parts -,f ilwdmiit 
sFi.iuM haw as Uv a fUsMamv as possjl.lv: vmim-ci,,,. 

" m ’" “ J ’. . ,H ' 1:1 W diameter ami wvll insulate,!; wire 

. . . lv « h r ' ,l,| " r - «>nrh is .y nsi-il liHin,,,- 

iiiaall:,t> very yrs.I w tins juirfln*-, a diameter 
of 2 Iiiitlnlivlers is Wrv sat,sfa, lory for ordmarv eo,ls 
w,,,rl ' ,v T ,m ' * ’”«» vitiTi-m of fmi„ 3 ' 

or ntsuv ’ 

1,111 :l t’ n!HU 'y emlileaser reparate from the- c*>il is 
USL-.I, eme must be ttibrii to voimuct the von denser to the 

:r m " l " r * kh ’■* >'"’ n "irvs: a.xnding turns and lv„,| s 
this I'r.saution is .4 , ; ,|.ital important*. 

The power absorbed l.v depends on the duration 

Id Its operation A Veil epaS.le .rfeami^j a mean eurrem 
nl from I., i„ .ip amperes for n few mimii L -s, sbouM eviurallv 
nril Iv worked at more llian .1 amperes rontimumslv. bevat.se 
Of the Invi Imp of the priimn , ire,.,t and ,.f th. 

™. .V'r t"- 1 ''■* "" '’«')■'*> •* huve 

sma l fae.lit.es i- r ami that there .s m , M datvvr 

.Mroymo them to he.itmy. Thu normal conditions 


jfi: 


of operuti^n sln>ultt by piivn l>v r the buiMcr; i>t when llttst 
i 11 stnn’itims jiriv- tun av;^l,}|4c\ they shmilit tv <Si'temtirierf 
cx[>vriineiuaf]y in t!ie fii1loivi»^ manner: The ooit is ]?ut 
inlo xtvm'c ujulyr rennin ion«Jitiori-S and yi ilie tnd of a 
ivriain time the resistance of ihc primary is nvasureil,. 
uptppin- 1 he t'fjil jusi \tmg ciuiu^h to niakt; tin- nicasnrcmciU, 
^ lu^Fi tliis resistance has hicreascd 20 per wn . which enr- 
respi»nds tn 50* C lempcr^Lturc rise, the experiment must 
lx- Ifi awaii co-Ainif. According \t* the rapidity 

of tile lniijiLraturc rise, it is passible lu del ermine whether 
one is tipt-rat mg tbv cod near its normal crip ten y, or not. 

The ill reel ion of ilie i^imary vwfrt-nt in Hie mil ls^cncrahy 
of iv ‘ imp ►nance; it is determined entirely by ihe direction 
of Hu ^ "iidary current which it is desired n* ubtam. In 
order t" h i ermine the ilireiti* -n the triller. :i spark-pap 
formeil U-nvivn a p^im and a gdatt a* we have seen* or a 
spark K-iwci-n iwn wins can lie observei!, The ivlhust 
pan tit :ii Hit- ne^aiice }mi3c Hus Lsx means cannm tv em¬ 
ploy ml when the coil funnsltes non-con den sc 1 ^jTirk> of a 
red or CeJI- w tsh lint. 

A iili \ ray mtvs. the din^dion uf the otirreni e;m he 
hid^ed tfr K tu the aspect m| tin* mhe itself, bus this means 
lias lil lie pi m'utnnicnd h it i-i better not in nuke c-*nnee- 
linns. limit one is assured «<i ihe direeiii>n oi the current; 
in this way iletcnoratnui ;hr lube is avoided 

tn a rersain numheF of fields <if ap]>limti’fti. wireless 
leleirraphy. radi'■•praphy of living bodies, etc., f* in- obliged 
lei eomtei i ■ me pole to the^ruynd: the question arises to 
the limit i-‘ which this pr-xW^Jcng may be tarried without 
dimmer Fn-n what nv lutve sttn the insubumn 1x-:wven 
[lie primary and the secondary is at least r3]ialile d F V si?-ulg 
a length of sparks equal lt« . itc-fialf ihv maximum -vhieh 
can In- pnhluee-1 hy ihv emb since it is the n«prmaT c.m f, 
to which this insulation is submitted, but if om- >-i ihv 
Stv^mdary iermmj=s is crjipLvCtvI to i-ar:h. the »■ n:.f. may 
In'riiJlU' i 1>whil'd 

1i tine U rmin::t h- 10 lx j connect m! rnt eanli and Hu- 
imirn h iiglh m 3 sparks em]doyed. operation ;< danuco-us, mi- 
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less Uii.' coil lias been i^pemlly cnnslnulrd for this cormei 
tiiPd. In ihe majority of cases, the connecting to vanlt 
may f*' mafic without ■ Umger, tn'causc ihc e in f. employed 
in I Ills case is much trs* than that which I Etc inhibition cun 
rtsisl taking, fur example, a coil giving 4ll-crn sparks 
cuimccicd lo amentia fur wireless tvleg raphy; (hanks cm lie 

r^l'iinly of the umvmixi, one rarely ut plains sjiarks jjtvater 
than id on, between a lie balls: therefore. the insula lion 
would rul be in (lie least endangered by mmccliuj! ihe 
pule opposite1 (j the antenna lo earth. Il would be the same 
if one was exciting an X-ray tube, the equivalent s[iaik of 
whkh is-10 cm. lung with a coil giving ikVcm. sparks. In 
a general maimer, mir tan always cunmii mje lcrniin.il u* 
earl 11 when the muxiimun t^Hfrating c: nil iVrrcsjiomk n> 
half of the maximum c m f. which the cud is capable of 
1 mi*hieing; above ihi* hum, euils capvtially built hir the 
pur] mse must l?e us*-+I. 

All symmetrical ohU when otic nf their terminal* is tN*n- 
Tilled tci cart It, slum a thiinge in the :i*|krl of the spark, 
it U-i nmc* whiter, m-.re crackling, bcc.-nisi e>| the increase 
in the srtximhry lapaiiiy. h appru.ieli^ihe :ip]Kir;iikr 
ii] sparks fit mi i ump.iW n. T |. 

El SerlltS desirable t«< i • lined several rujj-t togelhcr, so 
:k tn increase ihr .‘tva;UM,i (mwi-r; iln-rr i> ise precise rule 
Inf ihis ease If (In- ■ ■■il* were perfect, tt w--uid in? iimim 

leriLil whether they w^ - connected in srrn-s, in jemtllel. 
since i lie energy avaiLiMr us eacli wi«uld !■«■ .id-Jed in [Inn 
ef l he others, il would he only mvenire i.. ,orcsjdtT the 
cKUTMiT circuits, Eii reality, the plu-timitvtta are m-re 
cnmplt-x, and it jippcirs that the pamlM tenneciioii nf 
si-nniilanes will gnv umavonihle tvsieIis. Kcaua* nf the 
inevitable ]mi|uuliii i-i ilio eml>. even mi i!:k . ; L sc wJicTe 
it is desired so liU’lraSo lhe value el (lie current ; as. for 
example. wSun charging large Lviputyhy. she - . jitKiiien 
appears p* giw l«dUr resulis. Elicit it i- desired m in- 
oft". l iL 0 the e ni f. Iiv eiMplMyisijt twi euils. i: m-e^sury 

t r p lake ihc infill hit S f 1 :1 ■ -[ the Cuiti info : l ^'i>uitl. Thi^ 

innitirlbil is ■«Eily jmssihle for small rntk hi wi-; ■ the m.u t 


v*r> or rxnt'CTjox coil* m 

insulunon between ilk- primary and the sctimlary ss generally 
considerably greater than i& stnelly necessary. With 
kirge 4tills, it is mu pnssible. wtthnul ihmger, lo exrcvil 
the iMii.f, wlimh wiuild be pefmiiu'd when one of the 
terminals is grounded 

The primary circuits of the coils should preferable lie 
connected in series because (he intermpiers uj[l stand an 
itiervase in voltage 1 viler ifian an iiurcase in the value 
of (he current; however, if one is dealing with a balierv 
containing a limited mmiljer of cells of large curren tea par 
sly. ii is impossible i-i do otherwise lEian to connect the 
primaries in parallel Whatever be the (-cintivctioii adopted 
only .me imomipier du»uM bccmploy^b rm -3 the change in 
the twiheieru of self-induelion should Ex‘ taken into 
account, since it requires variation in llie capacity of ihc 
comleuser tf lEie most favorable results are to he ubtained, 
In order lo obtain a greater useful Hlcet it is necess^rv 
that (ho total energy inptit m the CMmuktcl primaries 
should Ik- r renter than that which one c "il inn absorb. 

Thv Tegiilalion of inicrriipivrs is a very important liocm, 
up"ii w-iitvh. unik*rtimrrii'Iy« ti is n-d p^iblv m give 
gciK-ntJ ■nstni4iroii? Kifcrring m Clntjucr VI! I, where a 
vartoti d ruoilols a,-- di^ us^ed. dirt^ i !■■■:> (m ihcit 

use will he pjufl.J ]■ di piild lv S^-rne m lhat the 

rcgukiE. it <>f iiiicrr-::;:. tj; ail :l uuej-t -■]' tut and 

Irv nr : p-t i-x|K’rk-au t ami it i? always prvh-r.d-Jc t" fi•|l > 
the m~;r'.vtionst g:-. n hv ih-’ hu:Mvr. 

■]J. Charging large capacities,—T'::js ruquir* nk-nt is OHtn 
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advance Uil Ccnrliimris to be fnHilh-d m mrder to obtain 
a Rtvcn rt-suli, it is possible -knowing Uu- eoeUictenl 
of sel Moduc Linn of ifu- primary, ihe r^iMcity of the ser- 
fjnt!ary t lliu disruptive e.m.f whir Is oirrc^p^iuli to ikt 1 
desired spark— in use the efficiency equation piven fn 
Cl ini 11 [ t L r Vf; the maximum secoinkirv c m.f.. /T„ is: 



11 should be noted that r f2 is flciKralh smaller than ftm. 

This equation is in emir when tin? Avnmbry capacity 
is an antenna. because rnfrjjy is radii)icd into siiace. and 
it is impossible n> kium die rllieicnvy the nlfov® equation 
is Imp only fur rnu-lvfiscrv 

(n rharping kirjtc rapacities. ii ^ urn necessary in use 
nuts giviiiK very ]onj« ■q.'irks; ii is preferable that Ihe stv- 
fwlary be wound u~ii.lt i-mnparativdy hir-e wire* so as tu 
nbiniii a low rrpki^niv between jw.. coils having the 
Kune e^ffirienl id sell-tnd union in ilk- primary K tEic imr 
having i lie lesser secondary resistance should be chosen 
fvi-ri though, without * :i pacLiy, it pbes a shorter spark 
Induction r*tib iPTcndod Jm wifeless :■ Ic^ruphv should, 
fur file reason ^Eivil ;d»ovi-. pusses* '«;!ur things lieinip 

P*|iiaU n biw scvniid.m resistance: tUiV sUollM In* very* 
"HI in tub led, Stride tiny -perau- njtoiys with one Iw 

i iti: l 1 VMund^l. ini' I .l!’-- i ausv hi^h-frequency currents, 
uln, b are lire m^n destructive f-.r jndjtvtioii ends than 
hiu-jn-quenry enrivtu*. The smallest f.iuh lMHieectl two 
eunseL-iitive secondary mm* may ten K- iv-lii-ecl with or- 
-liitrtry diseltnnjes, bin when fipiruied «-uh l rueivn-ini 
Njinrks. itntTifliuii'fy pr>«bhe.l short-rijvmr 

In Kpfvinisi'f»fiy. it is :d^i a Ivunlafft^ti* tu emptm- voifc 
with li>w-it«tsinm-e uiivlitij’s, it i> m-viT turret rv 50 
nhimn bm^ Rj Kirks. an-1 it is tkve^try. "ii Lite contrary, 
wlu-n tonlcbwd spark- ,r- :i‘t * 2 <i-1 e- obtain a s*irl -if 
a very hot an 

In lalmrulnries an.I I*-* lore it is mves* 

s;ir\ !'■ ■. 1-a Cleric* ■■f hvvd+’rl pir-s ha vine ■! 
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very larjjc CA|KtcU>\ ami il is licressary in obtain sparks 
u\ the same kn^ih as i In use which tin’ fiil ean uive alone 
in this ease, it is impossible to eoniueL lEie batiery <li- 
nvtly to (he jocd n^larv terminals, because ihen a very 
shnri wonh! he ohiaincH; it hum he charged by 

means of several suceessive sparks in snv)r ;i manner as 
pmijresHively to debate its potential to llie necessary 
value The eo shut riims fur this pro^ohuv are- shown m 
Fij^_ 1(12. The interior pick's. 2, of the c.imlensm are roti- 
ntvleLl as well as possible m life negative side of the coil 
(the lushes of energy by radiation are l.-ss. in this easel-■ 
the exterior plales are vnnnectcd to I lie p-isitive pole 
throng]i a jjap formed i>y u potni, p t and a plate h P. The 
distanir between the point, pv and the plate, P, is lunjL; 



ennu^h " r * pci^'O dear white -parks. A: each di^har^e 
Iwitti-tm p and P. the p-dciitial of ihe --ii lensers rises, 
the sfstrks at lir^a briiti; ’-vry full, luvum*- thinner3 tlivn. 
when the disruptive imsi l. c..«rrc$f»Jii | Un^ i - the di$tan e. 
P n is ■I mined. a burning -m l Tuiniiniii* - f sll e k is formed . 
Ihe di-ithsii^e? at p, P a "am beenme ni"r«- intense, an-1 the 
ha teery ts rccharyed. The number of shirks at p. P, 
nivi-s-iry ro ubtain -t di't k.irjje at P. depe nds upon the 
eapai tiy of the eurj.|i , n^ and the S|«trk Eisianee a; P 

I TIie rssvniial eon Utjon !■+ lie bdiillud. is shat the yap p, P 
be e L -ry tiiywimiU’irieaK so .is t-i prevent the disebar^e of 
k till* f'TideiisiT* into ihe i --:I 

■j.’ Radiography and radioscopy.—-Ra-iii^t-iiphy and sis 
derive lives, whhh an- ««fb :t known on l it the more pesteral 
name of " ra.li-tl-^y 1 ior^::;4;e to-ilay --ne- «;f the prin- 
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j. cijfci] ;i|j|i|j< i \ I mri> ei( inducl x>n mils, Tilt; $lihji'i \ is tou 

brct^l ifi he treated here. if requires development which 
extends beyond ihe domain nf die- engineer, an I since 
then- ex is l numerous and »l works on Ifiis subject, it 
Vi i\\ not be :ilh ironed in <jn mure than give a few puints 
h have direct lien ring n|^i m the induction mil. 

T| a cathode tulm is placed in fIhiiii with a spark-gap. 
it is wdl known that there exists l«ir each degree of vacuum 
a distance lichu'cii the eU-viroilc^ ui the gnp fnr u fnt'li 
a disc]large wiH he produced km h ^quai facility, either 
al the spark gap. through tlic Ink- This del mile fenglh 
is called .the " equivalent resistance of the inhv," nr L more 
exactly, the "o qui valent spark " Since the nature of the 
roys emitted varies with The degree mt vaamnl. it is neces¬ 
sary li> knuK esaeily |he Icllglh "t the equivalent spark, 
and it should always be measure'I with llie same gap: 
this gap may he formed by iwf <mull mds Ttlmmlvd at 
the terminals ni tile inductcoil, jmd arranged tu alluw 
adjustment *4 the gap, h is ab- tidbit- (u use a gap 
consisting of a i-wut and a phth This is an excellent 
scheme for h-mp-iurv inslfilkiiioeK. localise it permits the 
recngnilion >o 3 h- dirtvir u ol ihe cum-m. before con¬ 
necting in Die inW: the tuk- should be Connected with 
it? cathode [-■ tin- plate alter having seen that ihe spark 
passes ironi the pm nl to the plstlc Care should always 
he taken tr P dvterrninv ihe dirmi-m of the current, before 
connecting tin- oiliMi? lube, 1n*v:iu$v the reversal ut the 
polarity of the iuIk 1 will damage il 

In u general way. it is known ill at a tube having a short 
equivalent spark, emits rays gf small penetrative powers 
which traverse Ikoils with difficulty. and consequently 
give m>#n Lives wnh very great cnmrasis. On the von- 
j rarv. when the equivalent spark increases, the ravs 
become more and more peraeirai:*c. the negatives are 
iniwv gray, but .k-r;iils of the Ihidi-s are oUUiihdl. 

The equivalent <p;irk measured Ivtwcrn the- u-rtiinKifs 
varies from 2 cm. or 3 rm , and Ilf cm of 15 rm . it rarely 
esi tads 211 cm From this it should not l«r concluded that 
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a coil giving IX or 20-ciu. sparks, is sufficient; account 
niusi be taken of the requisite ppwer. In France induc¬ 
tion coils giving faum 25 - to 45 cm sparks are frequently 
employed; in other countries, noiably in Germany, still 
larger coils arc often used; it is difficult to say which is 
belter, because it all depends on the tubes employed. 

Tlte length of the equivalent spark being known, it re¬ 
mains to mcasure the effective value of ihe Current through 
ihe tube ami the frequency of ihu discharges, in order to 
define exactly the conditions of njtvration. Such com¬ 
plete measurements are rarely tm-le; moreover it is quite 
difficult to measure alt email tig currents at this frequency; 
leu-wire jnsiruniems alone are capable of giving imUcae 
iwms, and they arc rarely sufficiently sensitive. In prac- 
life, the mean value of the primary current is measured. 
This permits »uiv lo judge approximately the operating 
conditions uf iFil- coil Tlte frequency of discharge is not 
always known ; however, tvith the majority of intt-rrupiers, 
it is quite constant under fixed conditions. It suffices for 
example, to keep the e m.f. at the niuiur terminals of mot'+r- 
niierrujners censt;mE in order hi innmtailt approximately 
cunsUni spwd. Interrupters pmx ided xxhih a tathmiictfr 
are convenient in ihis case. W'jih vibrttting iniermpU-fs, 
the coflditkms m' operation are ileiernijnnd solely by i!ie 
Village uf lli l‘ s.iniri.0 and the mean valm* of the current, 
?i» that it is necessary for the ujn-rator to have sonic c!i- 
jiericnrc in order hi be able to rocogmin: when a favorable 
adjustment has been obtained. 

As means oi regulating the current the ordinary ntctln;ds 
are available: Voltage oi the source: res [stance of the pri¬ 
mary , ami dura i it>n of eontaet. Usc is often made of indu l-- 
lion coils in which ihe primary winding consists of several 
c^ils which may lx connected in senes or in parallel, as 
mentioned in section N'o. 27 r 

In mdiugraphy shoe interrupters, nmre or less regular, 
giving few strong diMhar^c-J. may be used, but for radio¬ 
scopy. ihe speed mu?t bt sufficiently liij^h to constamly 
light the screen A frequency of fr^nt 2 FI to 25 sparks per 
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Appears to U- -l immmiiift; \k \ow \lu< the sruilill.i 
tiiiis of lhe screen render* iilrtcrvuti<»u> v*rv dhlkult ;nnl 
Very fatiguing. AF^hi. I m anse i hi ih* ^ ant ill alum, tho 
direha ryes should Ih 1 very regular Aiimur shi- ijktcli rv 
interrupters which gicv tin- U-sl in this respect, 

aiv tin 1 turbine mlcmrpPTiC, atonic iiinmi. piers are In 
lac preferred among ihe «lry imercuiUfTs ' 

It is sumrtiims flniss;in’ in connect the pushiw side 
ol tile vutl to ground. so a* to avoid a sW h which wouM 
result friitil tile vuiib'irl of ihe patient with the tithe; 
fniim what was said above. ii will be seen that this ground 
rati W made withmil ini -uvem'eiive kt the tnajoritv of 
cases, since the length mJ ihe ecpiivnh-ui sjictrW is ran-Fv 
Rn-atiT than half of Mu maximum spark whHi tlie mil 
can pmdiice. 

Till- n-tpii valent rcsisTmv . ««f a cathode lulv differs ac¬ 
cording in the direct imi up the current: n is a minimum 
when ilie elcctnule. whuFi hy c<m£iruction is destined 
In he 1 he cathode— that e £-« say. the divin-h' having the 
greater surface—is miiintid 1 -- the nvgai: - j*.]e uf the 
eoi| lmi the resistance is u.-t infinite in ihi- reverse dtrec- 
limt In sme carts 11h-re very tinh- drui-reike. The 
remit of ihis is that iI n ^l-t.ill value of the , tu [' pr.dii.id 
Wlu-n the lire mi d<s. ! which is iuy!t-.:ihh- as far as 
Hp*rk* ;nv i iJjKenio!. m.c. produce in .1 .:iTh*>dv tube n 
ulijilii drefnrgi, hut siiett h-pit. luwrihik^. t« po-dm-,- 
another source Iti■* tin - .tuissi 1 in i*l X r:i .s. which lTiaV 
inliTivn- wiih i ht- iimtgo -untied, a ml :ds,, .* rapuhlc -if 
dt-ren> "ruling the Tnliv: i; n importune Tlvrei.pre, t-" pre- 
i the lube against nmvm produced upun 1i^ai]>* phi 
circuit 

M:my uperaiors pr.-ii-. i ■ eir lulus hv Finans ,.f Vi liar. I 
C^tfmdlc V;dv,S {l ,P iy. Ifi.: dnsc :ire psilh-^ in v. hu ’t the 
ratlhfle. \ is m the form -t n hi-Its nf larve ahmimitin 
wire, and the aiv-de :t SMi:dl disk nf t hi s.irik itietah u, 

*Kli.vlrMlvtii tnarrnjUt-r^u. ivlm^ieeli ni-l : a | pf.-^iip |.,tEi 
in r.1 ■ h .'pi .11.-1 r.L']«. y I'll, i life £hr ; i.,:-],!. iitV [ 
otiec.Lle With Isi^hef turnut ili.m mike-., 
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At the end of :i narrow tulle. I'hu cathodic valves 
h:i\v the pro|H.Tiy uf betOK extremely unsymmelrical; 
when the wire is vat We. the length of the equivalent 
spark is about a millimeter, while tt isaluiut 10 cm. when 
lhe wire is anti-do. It is easily umlerstnud that by phtjn;; 
one of these valves in senes with the uiIk- tn be proteeieil, 
that the equivalent resistance in llie correct direction is 
but slightly increase h while in the other direction, it k 
considerably increased. As shown in Pig 1(13. the wire. 
5, of 11 k* valve should be connected to the anode, yt.oF 
the tube. 

T lie use of d terna t iicurrents is often ■ ib1igatory + because 
of I he great number r.f dismbution systems which furnish 



nlieruapm-r current *w\y Jn u?mg i-jhIiinIv hiIkts. it 
fo^X-miry that thiv life - Takv |}taiv in thy same direc¬ 
tion, tikrvi-..Y, rjflr irf T;:v :l^= 1 1 waves must be Suppressed, 
or lIn i :rrrem rmisi lu- r-.-tided. 

fu Fit|-posing mu i-f iiw half-wave^, use may be made 
of ElII itpi-m:pUT for Ahi-ruuiing currnii. which gives a 
single stoi 77upti-.it] p^-r |-ri-.d;as hir cfcampFe, the Villarrl 
iinvmipu-r -.r the pyuvbr--]vius-n>Mtiir tuiliiuc iniernipter. 
Ii ^ ’il" ■ 1*4*34* tn c-.?!!!-■■ i in t!ii- primnry i ireuit, one 
or iWik vh\ ifMlm Vtih . vrhkh will allow current only 
in tin 1 dir-.* p--n ir+.iu 1- : :■. :diuTu:miiL. mid uiwr an .-it 

;» ,wl ur ^i^"^'ni’i! |. ... m the r-tlu-r directi-m 

Mo- u^. ♦.] ihe caih-jd-- ;d -> |*jai cd m slirnp vi-iih tile 
Mvoitdary give* iIil- >jns v resLilis us uji iilttmiiiuin valve 
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ill the primary circuit Tlir Welmdi interrupter gives a 
SiTiniilary current which is more or less un&VmmcLrieal. 
ambling to the conditions of the rircuii; when it is used, 
it is well to Connect a cat tittle valve in tlie secondare pi 
eliminate mom completely iF sl- reverse current. By cm- 
p|n\ icij» rectifiers, the available power is increased, situ r 
butli half-waves arc utilized* Mechanical rectifiers have 
been practically abandoned; the same result can be ob¬ 
tained, cither with electrolytic valves connected like a 
Wheatstone bridge as was shown in sect km ,17, or with 
four Villnrd cathode valves connected in the same manner, 
the cathode tube being connected nn the diagonal. 

Whaitsvcr be tlu- method preferred for rectifying the cur- 
rent, the use of alternating current presents itself in two 


Ct 



Fir- 10 I 


forms Employing an ■ ridiin inn rvil as a sample inns* 
farmer, or as .1 coil with an interrupter. The first $i.|u- 
tiifn ^ rarely applicable, hi v a use the transhirmation raim 
of ordinary coils is t-wi small Fur initame. a c+>il giving 
4iP i.m spark*, having a tranf formation ratio nf from MP 
Pi Sllll, and a ruellicivnt nf self induetWi of fMH henry, 
when vtmeclcd m ;i 'Jtlil-v^h. nthcycle unyit, will give 
only fn-in lli.hull to ii&MTXI volts; that h l-» say. a spark 
frniM 2 cm. In :j cm. tnng .t[ the most This method is, 
IheRrfMrr. applicable only with special toils having brg v 
lrati*(i-mjanim rats-is, 

h tv p^sibk- In greatly increase the cm f. b\ using an 
arrangement of Vi Han I <lbg Hill. The srfnndary ir- 
minals an- cuntiectcd M Uh cntidetisers nf 1 ^UrSideraMe 
capacity Hie * it tier sei of tMtiJumscrs being uui meet fid be 


uses of txm cTiox t ons. nr 

<1 tube, or by a spark-gap, B: the alternating discharges 
of 1 lie coil traverse the condensers atnl give sparks of 
certain length at B. If a cathode valve is connericd in 
shunt with B, it will form a short-circuit for currents in 
one direction, in I lie snmo manner that the sparks will 
become united diretlly: hut, furthermore, because of a 
phenomena as vet lilllv known, the length of the spark* 
which may be obtained in B will be increased considerably, 
they are sometimes doubled. 

The direct use uf alternating currem is nut general. 
In must cases recourse is had to interrupters, so as to raise 
the sccondarv c.in.f. to a sufficiently high value. 

4-1 Ignition. -The spark furnishes a convenient means 
for igniting explosive mixtures: it is used in laboratories 
for gas, analysis with tile eudiometer; it is used for lighting 
gas lamps, but at present the most import am field is the 
ignition of the explosive mixture in gas engines, 

TI 10 general principle ■■■[ operation of these engines, 
csjTvcially ihe four-cycle ivjh?. which is almost universally 
cmplnyed to day, is well known. After the explosion, 
ilk' piston is driven forward: the cylinder is filled with 
burnt go*; when it arrive> at the end r*f tin stroke. a valve 
is ripened, and the pistmi returning, drives out 1 lie pas. 
Aiimi her *irnkc -tm; tn E i~ pr«nfuccd by eiivtgv stored m 
iht- llv-ivheel. after vrhii h by a su habit t stive gear the 
Cubans! vah v i? ehnwl, :iud the adiJibskni valve ripened; 
fluting this stroke the pi-i^n %lraws in the explosive mix¬ 
ture i hen it returns, still driven by the i!y-wheel lour¬ 
ing she third stroke, llie i s: k>?ive mixture is compris'd 
111 the cylinder and at i' m :v moment when the pressure 
is n niaxmium. the ignite -11 must In? preilm vd; the vxplo- 
si 1 * it iltives tlu- pi slots b'rv.ard. producing the energy of 
the wMor. 

The mHpvnt -d igniti-ii nasi be arettran-ly determined, 
otherwise bad r-^nlts 11 ill b- .-hinine -1 Fig, Kto <b,sws 
at 1 iudie'iinr diagram of „i — nk-t 'T Uik' n by l|-^pi:alier- 
Cnrpi-nlhT St three igv" ■ n pinmt^ life oiru- :i * It*- 
ignilioil tr, produced too the Sspark is liu ad' anccd; 
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*hr ciirvo shows that the ignition pnjni occurs 

Ireftjni the t“iT<I uf the stroke; ihtj prcssuj'c at- 

liiintMl is consul era hk'. |i produces a violent explosion, 
da rheums for tjiv mcilitr. ami in spill] ol this, the ar ^ a f 
flu- diagram,, which is utII kimvm u> be proportiona] to 
iIk- energy developed. is; Umn than that obtained with mr- 
rcet it: iitiluii (curve A), if, on the cuntrjty, ihe ignition 


/ 
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is late (vurvL- Ij tlie spark Ui k.s plate when the piston is 
tm its l^nvanl stroke. I lie pressure “I" the m Emu re i* al- 
reaLlv dimmished. ihe an\i m the diagram is reduced: at 
the end .it the forward sir--hi the pressure uf file burnt 
H-is is se ill great nnnudi at liv immit-nt wEivil the exhaust 
iahe opens, In 3el out which are tmJ hut and which 

hine nui Jjiid time lo expand aad produce useful work. 


173 

Tlie problem may he staled as follows Tn [induce at a 
precise moment in the trawl of the piston* a spark capable 
of igniiiiig the mixture. The moment ttlicn the spark 
should lake place varies tvitli the motor and wiih its speed* 
The iguitimi of the nitxmrc is not insijtnlamvms: ii lakes 
place ;tl a speed of about 5 meters per sermub so that in 
order in obtain a (lOMimim dkl, the spark must take 
[dace a tilth- before the passage of the dead point For 
a given m, nor and mixture, tins advance has constant 
value; however, for diiTcrcni speeds, the advance of the 
spark i nil si \k- changed; this iiccessiiates iht- adjustment 
of the advance wheel when ihe motor is in operation, In 
reality, motor* of low or mean speed, in order in give good 
results, should have a ncarK ivnstam advance ol theSpark; 
if the majority uf these imimrs are provided with a device 
for varying ihe advance, n is because the spark docs nut 
lake place at the moment when the cam produces the 
nipt ii ret l litre is a retard ivhich varies according to tin.- 
circumstance* 

The prci i?ion with which the spark should be produced 
is for nvdern motors of ihc -Tiler of a ihuu&mdili of a 
secoud. ihiTefnrc. sjuvial prevaiil inns must be taken to 
I obtain sparks which are ven regular. 

The Moment when tlie spark should U- produced deter* 
mined by a ^ledtanisin. generally a cam, width el-.svS the 
primary i irem: of an imhu .mii coil provided v.i;h an 
ordinary interrupter, ur the end k not interrupted, and the 
cam prndui’ei? ihe rupture 

CWl«i dv mig the first arrangement (Fig. ism>. i!.c- circuit 
o dosed, ilw current established m the primary, and the 
alt rat-linn *>i the anna lure -i the inter™ pier i>]- v a$ the 
circuit, and a spark is jm*ducL'd, The cunditri'in? to be 
fulfilled are a> follows: Tb t cam t3;usi hold tbe circuit 
dosed Ft a :t!ue suilicieni x-■ hUmW the t-iitrem o. be ts- 
lablislied iir t’n *oil: the inierntfdur shmild nm j-. t]y 
uiiifiinmdK. v that lhc iuu-rv!il ^-r tr. t-lnson: . jr 

cuil by tile cam and the spark will W ngnuonsh 
if ihis is lift ihe cast-, ihv spark w::E take place smn 
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jf I 

j- i nr iim late, producing ignition under conditions disad¬ 

vantageous to the nminr 

In order to obtain g«nn| results, tier? meihods are used: 
The use of atonic iiiterniplcrs* which Lutcmipi the currerii 
:M ihv CTlil of equal pcri'iils when I lie vumliljons of I Me 
rirL-tm ilo not change; or ilic milUnlrnn nf very high speed, 
vibrating imermptuns* that ilie retail ut advance pro¬ 
duced by am iittgidiir ^p:uk will remain within suitable 
limits of time. 

j The ordinary vibrating irtcmipters have the serious 

defect of remaining in vibration during the interval of 



tuo i ln^ures by Lite rsim. sm lh:rt the ru pilin' i- in advance 
or retard, accord mg ih t , Ir^ite is pn-lined during the 
movement <»f the liatmm r toward the core i i r inversely: 
the spark is very Weak or *ith it) the first i, : hl Krause the 
rHrrvm lias nut time u* all am a sutheiem value lr \$ 
seen that litis incunv> ineriie ian only he avoided by using 
very high spo'd imcrrupHT*. 

Tin- spark advjijKv 1. -i |*mms lire v;inaiKn of the 
m«t:nil ut 'li^ini.' ill" - in nit -■! thal iIi• <park nJw:ie-i 
take* glare ill the dt'sif* *■ luounnr: an «*ri1ujg '■■ tin* duiie 
ik«ti --I the establishtiu ict ■«* turrvnt m t?u • - J. it is jms* 


USES OF /SPlCTfOX CONS. m 

sibte 10 liavc a greater or less apparent advance, and the 
dosing of the circuil may take place long before llie end 
of the compression stroke, while ihc spark is produced at 
the dead point, When the speed changes. the constant 
duration qf current establishment corresponds to a dif 
lercni fraction of lhe stroke; therefore, ii is necessary' lo 
vary the apparent advance in order to produce the spark 
at the same point in the stroke; in starling, it is necessary 



to give the spark a large apparent relard, so as to avoid 
the possibility of reversing die engine. 

When the rupture is produced by a cam, lhe scheme is 
that sh«'wn in Fig. hlT-l. The primary circuit is ch^ed 
by the spring. A J . which rests against a screw, \ r ; at the 
end uf ;t Time, m'"re ««r h■>? ) :ig. according p> the speed 
of Thr ni'itiw, lhe spring. A' suddenly rawed by lhe min. 
leave* the screw and lhe ■ irvuii is bmken bisause of 
euii tied Km on the inside ul tJsl toil, tlic njiulenser, L. is 
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connected bcrwiccn (lie | min is of rupture, thus far every- 
Tiling is exactly as in ordinary foils,, except that there 
only one spark per revolution. The iilmvc system is ihal 
trhit h lias been used by the L)ion nuhimubilc; the current 
is established by cli^ shuck of the spring on tile screwy on 
iH e other hand, in Hit; A&tcr system the contact e§ eslab- 
lmln.il by the raking uf the spring by the cam (Fig- ’ij. 
In itiller systems, the tain is replat\il by an insulating 



Fin EUR. 

disk, provided with metallic sectors against which a 
spring rests. 

hi such systems tin- rupture is produce*l by the move¬ 
ment i >f 1 he cam. Then is :i«» need E> * jc Ivan 1 e lllc S]Kirk, 
£in-l in practice, the iit'-bir* which arc provided with thk 
ammyctni'in. gem-rallY havi a fixed advance; there being 
proiklril a cmistuiit reiard |m lif u*id when starling 
Spark i'usls fur iitiPt^Tr have la ken a giv.ii many furm» 
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ttc will not describe them here, but will limit mirsflvis 
t i k general itiBlruv irons as to their operadwn, 

Amoitg the systems derived from the above, wc can 
mention that, which is based on the ,p extra current ” of 
rupture, The cui] employed is an inn loci ion coil, the 
rin-ioi of which is eh nail by a contact inside of the cylinder 
indent! *d the spark plug: (he cam prudiu'es a sudden sep 
amium of ihc contruT pieces, so ihai a spark of "extra 
current " passes between them in the cylinder; with this 
arrangement the current is often furnished by a small 
magneto, 

A combination system of coil and magneto ^ now often 
employed; the first appears to be due u> Simms-B^sch 
firm TIh 1 indue lie in cuil (Fig. Ifl^J has circuits, pri- 
imty mul secondary, wound on the armature. B. tif a 
small magneto driven by the motor itself. Tile primary 
circuit is closed by a spring contact, L-p. which is opened 
abmpiEy by jt inm at c:t li revolution of fbu shaft under 
these I'utidbirth* the current produced by the rotation of 
the ti tag cub i i> interrupted at the momcm when it* value 
is a maximum; the cnndi-nsyr C, being placed in sjtttnt with 
ihe interrupter. cvi-mbing lakes place as in an ordinary 
indmtiuti coil; in the sei-'iidary, 2, is generated a high 
v«hu- nf v m i . which is added to the much snialfi-r e m.f 
genera led by tile onation id ihc circuil. 2, Tins system 
in. \ v ty simple: it dues aw-iy with the \i*v <b a primary nr 
soii ndar;. battery- its m*tnltalion is very i-n*\\ since h 
m)ftifc$ ■*ulv c>ju* insulated wire hetWevH the free Cer- 
ftunu! of Tlie secondary and ttlc^ spark -ping. 

In (Ik- Hist-nianti system, tin* l~jji| an I m^niin are sep¬ 
arate (Irig. HJMi. The armature of the tiiagm lu is short- 
(in nited during the snaj..r pur linn ■«*i sin- slr^ke; At the 
rnonteni when the ■■;im pus*Ys, the shnrl’cmni: b ■■pened, 
and ihe ‘extra eurreui 121 the primary. I. of ihe epajl 
produces by induction m The sceondni\ :t:i em.f. 
suflh iejtt in give u spark >. vend milfititeier 1 ^ k-ne 

The uiagnvT^ syslcius haxe the ndvmtlbg 11 *'i al-vjys 
bting Wild;. It ts it"! nmcSfary u* ibUibfe ^If a*, 
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la the condition of primary kit! erics or the chaise of 
storage b.itkrivs; on the oilier hand. ihe magneto «tfkit 
becomes demagnetized. thus causing the saitiedisLurkmrc* 
All syslcmi! usinj; an itulurtiun coil h or more gciK'rally 
high-Lension in which the spark jumps between two \nnn\s 
at a fixed distance, require the use of a spark pt lim The 
plug contains two metallic wires, one insulated, the other 



conneclcJ lo l!hr frame of the engine, between which is 
funned a fpLiffc of from 11.5 to I millimeter in length at 
ilie mw. The tnsulatkm between the two wires is gener¬ 
ally of jK>fcdajn: although mica is also employed. The 
types of plugs arc numerous, and the dilTcrcnccs between 
them are alien of litth- importance They are generally 
fur the object of preventing the cracking or breaking ol 
tin 1 plug. 


lit spill- tt f the slmrt distance tM-iween tlm wires nl the 
S]«iirk-pEti^, ihe sp:iik CTltouniers a certain rvsi&LaiKv in 
overcoming this distance, because «f the compression nf 
Ihe gas. The cquivalent spark. in which air at atmo¬ 
spheric pressure may he kn limes longer than the spark 
in the (’ompft'Sjttd gas as can be easily verified by a spark 
gap placed in shunt with the spark plug. 

The sp^rk winch is fanned in the compressed gas is al¬ 
ways a high-frequency spark: this can be shown by the 
use of Lllo bmp uf wire as described almvc. in section 22. 

The plugs bceume covered in torn- wiih a slightly utn* 
ducting layer of black smoke are! oil: the result being that 
the current eiuomiiers a path of liMle resistance which 
reduces the c an f. much below ihr disruptive value and 
when the spark is not produced ignition is impossible 
This action is grcmly accelerated when the combust ion is 
not perfect An accidental observation ha? shown that, 
nevertheless, under these ctind tt in ns a spark at. the plug 
may be obtained u the plug is connected to this coil 1 a 
broken conduct or. that a spark of from 1 m 2 millimeters 

ih framed in the circuit The pliemmivnn is duo in ilie 
fact that the auxiliary spark subsittmrt lor the rtfiairvlv 
slow variation <»t iKncntird. the abrupt variation which 
vanse* ihe discharge m the plug: the jlurcnunun is analo¬ 
gous to that produced with a phite ui filings which ".vas 
formerly used for increasing ihe length ut sparks; an alter- 
lifting current *4 ordinary frequency can traverse the 
place without affecting the exteriur, while the discharge 
of a Leyden jar produces sparks at the surface, r R X« I03d 
•l-» Miscellaneous applications.— Induction rf>ils are used 
h»r a great many exjierimvnls in lecture courses and in 
ihe laboratory; the general directions given in the pre¬ 
ceding chapters cover many of these 

Ihe operation ol (jcissler tubes ordinarily requires small 
coils. f>r when large coil? mu?; be used, thvir power must 
Iw greatly nnhiced H niht-rwisg the tube? may be deteriorated 
In making the Crookes experiments groau-c power i? neves- 
sary: however, ilu umsi m them t -;m U made with coils 
giving al the mmsl HI mi. sparks. 
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Iti all rx|^t!i!imls with I’nifislit tubes or Crcwihvs mitts 
as witti Riniiivu inlitti, ran’ Ik? taken to fasten the 

wires wiijrli loiiihcI ihc chtirtidcs In ik (.‘oil nml they 
should be removed as far as pillule from the rest of the 
tuhe, so ns 1 m avoid a spark hrlwcen lhe wire ami am 
other part tsf ibe glass, which w*mld jnmeture the lube 
ami \mt it immediate! v out ^r\ni'. 

The production id ozone require* a coil proimniunalc 
to the dimensions of the ozimi*er employed. The o|►era- 
lion consisls nt passing a certain tjuanlilv of air or ysyjfcn 
iH'twcen llie ekvimdes of tlie condenser charged To a 
potential high enough to pi-mliuc brush discharge, The 
potential should never lie mist'll high enough lo gwtuce 
spark;;; cnilSitpicnllv. tin* cult to he employed sJumll be 
proport ioniiu- in i lie condenser i the larger I lie ron denser, 
i he more (wnwerEnl the coil. Inn ;iIso the greater tlie qiiiin- 

lily of n&nnc furnished. 

The flassie i ^perimern of [min i mini; glass, is often made 
wiili an ini 1 miHiii eoil. Wln ti a large coil is used. ,1 is 
possible to puncture Mocks of glass several ccniimr-ers 
in iliickness; a cud jl[i%■ from l |k to oO-em, sparks, cart, 
Ti -r exam] puncture a block srwral centimeters (hick. 
When the ex peril urn l is made u-iih a small coil and a 11 list 
plate of ufciss. i he precautions 1“ be taken are > snip lie, 
nil each side i*( lln e gki^s plate Mpprisiu* each other, are 
placed twii mriallie points. which aiv eo-nncited b> the 
ci«it. Wltcti ihe I hidings* of (hr- glass increases* pivraii- 
tt Niis iimsl lie taken to prevent discharge over the mrfacc* 
The sparks Taking this course it) preference m piming 
the tjlass. The 1 n r sl means, and (lie most sore, to employ 
in ibis rase, consists In drilling two ImleS in lhe sun aw 
► if i he gtasi. «t',irei a ]v I millimeter iVcp nitd opposite I'jtch 
other; i hen, idler placing the p*“ims r I lie cm ire mnlil is 
immersed in mineral oil or pci r« ileum; the vessel which 
c-uuams the ■ d should he large eaotijjh lu pern hi the 
e;u 1 'aiu e ni I lie lertiiinab without danger nf dta'hitrfp 
across them; otherwise., they must he protected In glass 
talus. In this way (he s-urfar* ili^lmqauti WllUil ordi¬ 
narily prevent the piinrture i‘t thcgktss. are easily a voided. 
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Care should always be taken to thoroughly dry the block 
of glass, so as to avoid surface discharge. 

En making ihis experiment, il is generally advisable to 
place a spark-gap in shunt with (lie glass to be punctured; 
tfiv electrodes being separated by a distance equal to (he 
maximum spark which the coil can give, This precaution 
is taken to prevent llie damaging of the coil by ilu- tfis 
charge when the spark is formed without piercing the 
glass. The effectiveness of litis device has been demons* 
t rated; il is true aFso that it docs not do any harm. Thai 
winch we know nf cods shows that the danger of a 
puncture or of a short -circuit of the coils, is more 
when the toil produces oscillatory discharges, even ihough 
they be dinner than when the spark cannot be formed; 
il appears that i lie terminals of the coil generally con¬ 
st it utc a Sufficiently effective lightning arrester, 

A very extended application of roils concerning which it 
i*. unfortunately, impossible to give any very useful direc¬ 
tions is that of medical coils, in which current is used to pro- 
dure shocks in sin* human organism. For this use the on Is 
should bt* of low jHiw cr and fed with low value of currents. 
Tin- models mosi *used have thj condensers; the intrr 
rnjilcrs arc nf the spring type, and generally pmdut'e a 
nmsidcrahh' spark at the rupture, so that the maxiitnini 
c in f. generali ‘l in tlie Secondary l* low enough not h» hr 
iSaisgenins Kmni th;it which wv have seen in Ht*etiiui 7, 
h is indeed dilljuili m deCiiu- the Current whidl should be 
applied in l\m way M patients, and the pronvding is 
entirely emjiimvd burnt doctors in order tu render the 
results inure froiqMrable. use coils with condenser* nn- 
ploymg very large k a] ahu vs, sti as lo lower the si-L-miihri 
em.f.. and to prevetil the diaiurhanee which resells from 
tin- impark ai the ruj lun Probably die same results can 
W obi aired by slnm:*i:^ thv ini cmi) iter with a huv re- 
sisi aiiee. The metal screen wliivh Serves in tygulate ihe 
ariinn of small im-huil pi ny* an analogous role 

tin- eurrenis prmlim-] m n oppose the varmii aii of the 
jirimaty current, h appeals that real progress can be 
made ill this line, if the problem is on. t property staled. 
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CHAPTER XL 

BIBLIOGRAPHY. 

In this chapter, the majority of articles on the induction 
coil, vvlufli Lave appeared. arc arranged in chronological 
orilcr, and wherever it is necessary, a sheart synopsis of 
the original part of each one is given. Here trill he found 
the anuUsii of the development of the ideas of the various 
authors, which it was impossible to give space to in the 
preceding chapters. 

The symbols used by I lie authors have been changed to 
correspond with the slyk 1 of tins Iwiok as far as possible, 
so 35 I.- facilitate (In- reading 

I lh;Mkv + Professor of Natural Philosophy in the Cnl- 
lojr of New Jersey. Prineeton —,4*i*mYim Jonrn.il of 5ri- 
tffi-iV July JN:|2 + First. arihle by Henry referred to by 
himself in ilie |mni/s of hlciiri* isy m INitV, jt. JW2* 

2. 1>ai. X m\ro. p/^tv^c L'nrvtrsdh', l.STb vuL 2 k 
p 3!H: rL’iVriV'l to by Mns**?n. 

A. 13i:\k\ -Con) mi in sen hint to the American Philosoph¬ 
ical RtcieTVp Philadelphia January Id. ISU.Y Reprinted 
id >JTiy^ti>3: - x I tmols of Fir* tr Lily, IN37. p. 2S2. 

I A, —" The induction of a current on itself-™' 

Anuith'f *h' rhysiyt u" d (him nr 2d series,. vq[. LX VI. 1837. 
P *■ 

S. P.uiF..— if Method ipf increasing shocks and experi¬ 
ments with Prolessor Henry's apparatus tor obtaining 
sparks and s!i>tfks Ir«»nt ihr eiiWimoMr." NurfCtUi** 
.h;i[-r;>' **} fiioitrh ity. isMT p. 29M 

B t‘\ii .iN i h> iIn - l*” 4 ! mi’thfwj of making nn i-!ce- 
tr-pmagiii’t hir t-Lvinc purpi >&-&." •SJJrrgtwr'* luirufi of 
Eh'nU^itv 1SH7, P 295 

l-'vS 


BtPU^RAPHY. 




7 Sturgeon.—P aper read before the Electrical So¬ 
lely in l.o ad on, Sutr^un* Annals of Efcrtru ity. 1X3", 
p. 477. 

S- Ilixkv.—Article on the sltnly of electricity and 
magnetism. / ¥ hihsophicnt Miigaziw, vat. lb, IS-||] K p. 2£lll. 

9. Maasux AMI IthKyctT. Ja,—Academy of Sciences, 
August 2d, l.s-Jl, Atinotes *h‘ i’hysiqw ft Chimie. ;li] scries, 
Vol. IV, IN 12, p_ 129 

li). Fwkav.'—C omplex rdiJits. March 7, tsofl vol 

XXXVI, p 4IN, 

lb PuucexwdRFP. Acuplemy of Sciences in JlL-rlin, Dc- 
cemljcr 17. 1^54. January N t IS55. and .March 2 l ). 1855. 
Discussion by Verde l: Atmoks dc Physiqut ct Chiniie, 3d 
scries, vol. XU V, 1835, p, 375 . 

12. Putfr avlt .—Comptes rotujns+ vol XLH, 1.850. p, 
215 ; vol. X 1 . 111 . July 7 + IM-ifi. p 4 - 1 . Socide philomothiqne, 
April 19, ! slti Ah these papers are reprinted in the 
Rccneii dies /ivnvm x de Loon Font Mitt, lN7 L v 

LL FoPfACtT.— Proccs-vcrlhtHx dc hi Soou t*' phito- 
ttUifhiqm\ 1N.>7, j> i lf)5 r 

M. JkaV -i'omptcs rendun, vol. XIA'I ).W K p, t.Ndi, 

15. Uui.^ -Report on Hu- puqioses of iln- Vedta priKt‘ T 
MtmHear ttnhwwl, JSi’jitemln-r LL ISiH 

lb. I*a<si: lii'ili>ry uf iMductnui." paitphiliT pulw 

Iisliecl id lVi". 

IV. Hr Mtivi t;L.— ■ Xnikv sur rappareil d iu.bictinn 
clccimpii de KulmikurtT." 5ili edition. 3Nii7. Ganihicr- 
Villars. 

IK X ,—fxs Nothfis. vnL 27. 1^72. p. ilm, 

19. RrttMMiRrr -Los \A 27. 1S72. p. fin. 

Ail answer to i3tc preccihtig ariictr. 

2 t>. Do .Miinckl.—" K\ptjse d. s ^ 5*1 icatifins d«- Llviec- 
Irieilc.” vol. II. px 23N, anil Mhiwmp K Lacmix, Paris, 
1873 

21. L. Mui-nc; Thcris, Path, 1^7*E. 

At; c\piTimi-iti.il siudy uf tin* plu-nomt'Tia **\ il-cirtH 
dynanuL- jndm-ttiui < Jhsi'ri'i's iln- nscrilI.itioi>«; at ihi.* 5ec- 
^ uni ary r.tn.f wEih rin* aid uf a r-narine cun i an br,akcr; 
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the Eirpit application <>r ihis method in electricity. The coal 
studied bji- Mouton had im p rim ary condenser, I he oscilla- 
tiifi]s IrciEij^ due, therefore. entirely to the secondary. 

22. P. W a h &/— T% itifit -\hxhi uric, UtSfl. 

2:h Spottl&ivoook.— Phitnwp&tital J/ngircfW, January, 
IJW. 

24. PugniXC *-—The }-h-ilru-unr. Iimdon, May nil. 1 X.S9, 

p. .m 

A tentative maLhem:itn.d I henry which 3i_-ci*ls: to errone¬ 
ous conclusions. 

2a. R, Cull tv.—N'jWi-imwir A mtnfcn, yh!. -14* p. Itlfl, 
IStfi. 

Thr most important mat hint at leal study published on 
this subject. A work winch. iniJuriunatL-lv, is little known. 
Starting with well-known diJhrrntiai equal tuns, the author 
calculate* the results: First, fi*r the primary circuit ali.nu-, 
taking i mi s j account its capacity and coefficient of selMn- 
iluciion: the difference of potential at the terminals of the 
o muMialT and the prmmry current* have the following 
values* 


0) 


E t w I „ - sin f+ 


(21 J ^ / fl ;-' rf (cos,?/— - dn J fl (see Fig. HI), 


i , J 1 

«tl 3,1,1 - J "Wne?* 


Second. Ti-r a coil with a condenser slmri-circuited and 
having. Mierthirc, an inhniLc secondary capacity. The 
sett Mirim y current i is given thus: 


t 




(r** cos j? t — r 3 -' 1 ) (sw Fij{« I I y 


T ™ ■; 


If 
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Third, for a coil with the second ary closed by a capacity 
c. without taking into account the capacity of thu sec¬ 
ondary winding, and opposing that there esists no cur- 
reni in tint? circuit, cxrcpi the charging current of the 
condenser c, The calculation in this case gives three sohi 
lions, according to the reliance r of the secondary circuit: 

Whell r-^ '2 —, the Secondary current is n niljmsed of a 

decrensing current siipirjoscri on an nsn Mutiny current 
also decreasing We haw also. calling r? ihe term 


i f 1 it' 


the difference of potential m Ule secondary terminals, A, 
and the value of the secondary current t: 


(a) r ; > 2 -- . 

I 

«*“7r i-k*" ' r—^ 

w i - ^ .. - LTi r . r+ j « +1 -. tl , if?( ) 


(bl r » 2 -* 


W) 


’ ■ " *7t(' r ’’ 


I u / 

£7) i = : -y ? |tr r - 1) s’’ + «»3,3f i] (sr« Kia. 
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Finally* when r s <3 — there is a .supcrpusitioi] of Uvu 

*1 

osciUatury currents, the period of different frequency and 
diJlurcnl damping:. \\\- have, 


S' = 


I 

\ 


I r 3 

n^TF 


Calculates the cm f in the lwo circuits of a coil by 
supposing the secondary reaction to be ioro. This e.m.f. 
has for a maximum value 


/■' = -- t F 
* v t L *' 5 



(c) j J c? — 

(si —? rfij ^ J,. sin r i - -J- j - 1 sin ,5 

(st-e Fig. m 2fy. 

Xf j jc 

( 4 J> I =■ —j-f ( ■*■ t rf COS <?' I 4 T' "' CHS .? /] 

1 ■ ' ” ^ ' (sec Pip, 13). 

fulliy verifies [Ins I henry hv oilmen rnimis on the coil 
wiili n revolving mirror: lie gives three very good pictures 
of ihe phenomena. Finally, he also maki-s some attempts 
lu verify directly ihe form of the ctirn-m with the aid of an 
apparatus which hr calls an oseilhum ler." which is, 
although very imjvrfrei. the first of the oscillographs. 

_hi. Tom Mnj.i (t /cJiiiiaiiit dinictjVrf. HeihLitter. vuL 
XV. bSJll, p 12U 

Measures the munU-r and the intervals bet wee n | he 
sparks with the aid <«f she revolving mirror ;tml phmogrjpby. 
Tintis [hat this interval increases as the sijunre na.it of the 
length of the sparks, nnd also counts trie sparks by making 
the in pierce a rapidly moving paper* 

IT. A tt MsTHrtM: - Eh\ tt ,j/ Amri<■, hi kf|j b,n> I Slfcf. j., 
Il f Nbiynl Aneieiy <d L<‘tidnn, May Is ivig, 

Makes simie tx|ifriitu n;s in i!il- cmuurtmns of mils. 
Conned* as many as six foils of Jthciu sparks in parallel. 
Measurements quin- inaccurate, the study is more or less 
qunliuif ivc 

H A k >i a i; v at - />tJvftt re thrit i r pu- } [ ; , rt }, 25, 

tmi j* I 17 


their ratio is equal to ~ , that is to say. the ratio transforma¬ 
tion of the coil. Shows that the high value of E r requires 
very good insulation of the primary and of the secondary. 
Notes the importance of high initial speed of separation 
of the points of contact. 

■Jfh F. C. Al-LSOP ,—Induction coitf and soil making. 
Span. London, 1SQ6. 

30. Levis Weight.-— TI\t induction toil mi prvrtitat zt.vrk\ 
Macmillan, London* 1M!7. 

31, Norton & La wrkxce .—Electrical WvrhL New York, 
March li, l£37, p. 3-7. 

A condenser of great capacity is connected on one side 
tu i he primary of the coil, and to ore of the terminals of 
a lighting circuit, having an. e.ni.f, of Hill -'HJ volis; 
ilie mhrr terminal n'f the condenser is c^nnmH altvr- 
iijR'Iy by means of a rolrding comrmiiainr i^'ihe wtlwr 
terminal uf die circuii and the term in nl '<f 1 he primary 
c<ul (Fig. 10I>1. Tlie discharge of the condenser to the 
pfimtiUY sets up oscillLtiionR and pr»>iluces currents in die 
secondary. Tlie ^utliors obtained in this manner with n 
L'-cm. c^il and ei condenser having a capacity nf i 1 " 
microfarads. -Tern sparks on a ^un-vuh \::cuk: re 
pUii’mg iIh l primary Handing of thveml by aii^ihv: having 
only Til itirniv of targe wire, they ubinui spark- 1 "< e:n. hmg. 

33. 0 Inin ate ft,—iriWcniiiim vi>|. LXM, l^dT, 

3>. m* 

Tru^ In measure dint-ilv tin* ditfetvm r L- p-ti: :;at .-icross 
the wctmilary by cmniei-iing ume of ihv UTimr.al’: "'I ilw 
circuit to ground and the other lo an insula:.-i brass 
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Sphere. A pmtil placed before the sphere at an Adjustable 
distance, discharges the sphere when the difference of pt>- 
Lemial attains a certain value. Observes that the rcla- 
lion between the potential difference at the terminals of 
thi i 1 Wo circuits, primary am! secondary, is about constant, 
ii diminishes wlivn (he speed of llu i interruption increases, 
B. \\ ALTKR, IriCt/oiUfiN A l| iutlcn, VuL I.XU, 
iS-117. p. SUltL 

Guos as almvc (Xy, 2K) the simplified theory of the in¬ 
duction coil, im-luiling the secondary reaction. Verities 
the theory by observing the form nf the primary current 
the .aid of a liraun cathode tube. Points out the 
fact that the damping of oscillations at the rupture ts 
very much greater than the calculations would indicate. 

:M. A bom 5 .— MiftfaNdHit Awuiktt. vol. LXIII, lS!t7. 

p. 177. 

Gives the following empirical law fenr expressing the re¬ 
sist a nee ot the rupture spark: 


A>f being the itual resistance of ihe circuit, the spark m- 
ehL.h-l nit tile lime /. I\\ Uu- FTIC1 ii:il re-a-1mure ludorr the ntp* 
tore, and r itu- tune which the rnpinre lasts K a 

And K f equal to inlnnty; the lime. t. varies from (I |n 7 
lh ginning with i his expression, hi calculates the value 
of the current / and the tMU.f. of R-|f- induction a. ihc 
Iuih Uon of /: 


k*U [(■ if ?--m 




It l ‘L 


;«.[(■ :) ‘ -] 


ll»5 


35. E. Thomson.—Hu Elettrkvil Engineer, New York, 
vol. XXIV. July 1*1. Vi$7. p. 77. 

Shows an arrangement of an induction coil intended to 
reinforce the act in in of the secondary currents. The mil 
has three circuits The first is fed directly from a iiUi voU 
circuit. The rupture of tins circuit produces in a secondary 
circuit of heavy wire, a very high value of current This 
one is in turn interrupted by a second interrupter rti die 
moment of its maximum value, h is the rupture of the 
second current which produces ihe high c m r. in the 
third circuit, which is of very fine wire 

*1(1 , Tesla. — 77ir Ekvtr ifat Revi esc. London, Sep tein her 
tl), 1507, p. 3l>7. 

Describes an elect ric oscillator formed by an or. 3 inary 
induction coil excited by discharges of a condenser of large 
capacity. The arrangement is the same as that of !Wmn 
A Lawrence (lb Xq. -ML but the roiating commutator is 
replaced by an automatic system. The model shown at 
■ Ins time g&v-e sparks $0 cm long, wuh a power consump¬ 
tion of 10 wans ts™ Fig. JOO). 

:»7. Tiiomas Gk.\v.— Ijidasin'c e/uvrrepe. l ; cbruarv 
I MW, p. JUS 

Measures the difference of pore hike I jscressarv m ] t- f iii, l- 
a -park in uir U iwci-n iuo j*liiii-s. at : k pressure -h 7drh 
millimeters (see )dg, 4!h. 

■ ^ C. E. Skjxnkk, Eki ti kti1 11*?, : \ t . w y t , r k \i i:rc g 

IS. IMIS, p, :t£lp 

Measures tin- v.m.f of a high transfnrtm r, and 

drU-TTitincs the corresponding disnipn- i- distances bftwvi n 
; "!'i':did I"dins. Tfsv tranjiforiiHT l-s a practically 
ftiuisredal t'urresu wave. Tile ligur. ■? indicated tv, [)^ 
nut hot are the nnau eUcciive vaiLj c > r.in.f.. pj ..btain 
ihi disruptive voimges. they sin hi Ed. :herefmv. a] I U- 
uiuh Lplied by \ j 1'igs. 40 amt ,lu 

: E ■ 1 11 - A n vt a n s a t — Ekh) inigc clt\ u Ic;u . n 4. XV. A \ ri 3 

■l 1 M*S J p , filL 

lhSilases the Waller article (fi \.. :v*,- and calk ,in. u- 
li*‘» s»«uv »i*w cX|NjrjiUt*iii5 The niea^urenrem <»t the 
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ditlcncnrc of primary potcmiil by aid of a spark micro- 
mrrter in shunt with A condenser. This difference of po- 
tcnltal decreases when the secondary is in place, even 
when there arc no sparks. Gives the curve of spark length 
as a fund inn of the maximum values of primary current. 
Shows Hie presence of high frequency oscillations in the 
sparks by lhe use of a loop ecmncclcd in the circuit ( T ^ 
p. SiSj. Ca3ls attention to the existence of an optimum 
capacity which varies with the coil and the in terra pier 
employed, 

4U OflKttnexK.— Witdcmmm Annuitn, voL LX I V, April, 
ISitt, p -1 tl:5_ 

Discusses the equal ions of Colley (No. 25) with the 
hypothesis that lhe resistance is aero for Uic two circuits, 
which leads to: 


0) 


L 1 *' \ H 


if the secondary capacity is nuf;%itaCe; 


(2) 




K ! 1 


i \ l 


if there is rewnajtcc between iIil" primary and secondary, 
L C = t k , or. 


m 


-wi 


if lhe secondary capacity is very great. 

_ Studies disruptive votings under different conditions. 
Finds by extrapolation that about 'JfHhOOtr volts is nercs- 
sary in order to obtain I meter spark between a blunt 
negative point and a positive conductor. Thinks than he 
spark discharges and the brash discharges arc two distinct 
phenomena 

-IL T. Xlizt'No -Phihsvphiinl MagnEtnc. vqI. XLV. 
May, frtfN, p nr 

One of the must impjrlam cxpcritnumal researches made 


on the induction coil. By a series of systematic measure¬ 
ments. Mizuno puls in evidence tlm fact, lit Mi; known 
before, that fur a given coil and a ddfinite current value, 
there is a definite value of primary capacity which gives 
ifie maximum length of sparks in the secondary; this 
value is |he upUmum capacity: above or below tins, the 
length of sparks decreases. The tables in the curve which 
he gives, si sows clearly that the capacity varies 

with the value of the currem (see Fig- LSL 

42. W. I 1 RovntqS".— Philocat Magazine, vol. 
XLV1, ScpUniWr. lWh p 312, 

A quantitative study of <the high frequency induction 
coil. Calculations and test on a Tvsla transffrfltier 

43. B. Waltkh.— inrdbmjtjii .Imra/fn, vol. LXV1. IS$S, 
p. fi23. 

Studies the secondary capacity of a coil by observing 
the oscillations of the held created by lhe rod: this ea- 
pactly is I 1 x Itl* microfarad, the efitfticiem of self-induction 
beiqg from 3SII pjliSilherirys.according to the saturnism of 
the iron. OUrlnek obtained by calculation. 4-M> times 
greater value for lhe same coil The study of another coil 
brings Waller a• ■- the conclusion that lhe secondary oscilla¬ 
tions predominate in large coils (The soundness of litis 
opinion is questionable* the curves cm which they test 
appear to show a fault in the coil ) He ai tributes 
great importance to a damping me for of the ostillaf^RS 
which lias a higher value than tha: which he assigns it 
in lhe calculations. 

4 4. A Weiinblt .—ElcdtofaUnisdtt Zt'itffkrift, Berlin. 
January J 2h, IXlHh 

The first description of the electrolytic interrupter 

45. DAhsomv.u. -Lompics rn:Jnz, February '27. 

Calls alien lion to ihe Wchneh interrupter and gives 
some nf its characteristics. 

4d. M l*Ki.i*.tr CiWtpirs vtjI.. CXWIIS, March 

2TI, IN11S, p 732. 

Notes the increase in llie mean cum-h'l value when he 
itilriMlucus 1 lie primary wf a coil in ihe circuit of a Welir.elt 
interrupter* 
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17. K. Thompson. -The EkOriemn, L, union, vol. X Vi 11, 
March 25, iXffcl. p. +71 

Imivaaj m the pressure of the drclr-pJyn- in the Wehiuh 
interrupter ditamtsllcs the frequency rrf the mU-rraplions 

ml'I increases 6iii^ HU'JIII value of ific turn-lit. 

^ T Sis la.— 7 he LUOri cal RevietL% New York, May 29. 
1NW. 

l^i of recent works by Tesla Ptnut* out the bet 
tliai I he result obtained arc better when the secondary 
;viri uf the transformer a nr! the high frequency transformer 
Ims a length equal to unc-quartcr uf ilu length of tin; 
oscillations, 

V* Ohekheck.— Iriofemmm djiiM/cu, March. IM!kl r p. 

rm. 

Measures tho dipnipiivr voltage tamvu ilk? point am! 
l!u- I’tatc up to LI mi, distance, ti is m-ire .vlvaiuagetms 
[o have the point m-giii ive ami the plate positive; above 
iTsai I !u- disruptive visli^c is less when is positive. 

\ Hlumjei .,-t >>mptcs n-tijits. vol YXXVI11, April 
4. 1S!M_ p *77 

Sin.Ik's Wtill an nsvdhivTapk tin.- cum y .md the diller 
i-m r i-l potent in! idun-n ihi 1 lenmmtb .*i ati iwltierinii 
*’*"l hounji a ewtlh-M-rit of sdf-mriucibnt ■■: rroni II,? to H.3 
fiein> Affiiinv* iltai tli-- energy stor. .5 the r .ij| «o (S 

l l| ir ^ L- :«1 elvi-tr*4yih condenser lurtn,-: .it ihr aii^Ir, 
mid r/i.ii ihia is desm- td tty eI n- nipurr- ,ltL_ 

■" 1 ■ 1 1 B' av . — i bin; pu-s ft 'IhiIts . v, 4 VX X V! IL A pri I in, 
iv m p i<25. 

t )1 i>l f Vi's three ■*■ in the opcrmiiin ■ ■ WehmrU in- 

riL't-t 11 1-i. r>;. simple rU nii4vsis at low v-oli.o . ihe Wellikli 
3 1 In !!•■:: L. 1 : .1 t< jf 1 he 11 u ;t u. v ;tl 11 cs M 11 : 1 1 Is ■ . phvl i* im vii.i 
ilv'HTlht 1 1 by MeSjfifti \ h'lli kV Cliiiss^rii .lI in p. .sf\ . 
the leu ot hsivnie «»| (lie plalitmtll uir. :i 1 Itc lujitnl, 
Ihsi-s a cfuirt showing ihe limit* nj iln- vvivni phased 
4i1ii ziitii-if lie vary mg she r. sNimni arid ■■ ■■ ,.h-m nfs*'1t- 
iit IllrTt-.il dt iPu cilVutt fSLtr Pit*. ]?■ 

.'b_ f A Li lim t \ tnpf,.y u tuftts. vol. rXXVIH, April 

m, iv»r 1 jii. 1 *. 


tw? 

Tile ulccrease ami itu rL-y^o of pressure causes the Wehwelt 
phenomena to cease. 

•'Vt. II. x\kiUON,\T. —h il\ in* r gt tfleetr h/tu ■ „ vr k[. XIX. A | m I 
15, isuth p r 45 

Indicates lEic fonri uf tiie primary current in a coil 
operaiixl with a Wehm h interrupter Observations made 
with an Abraham rfieo^raph (see Fijf. 44 l 

51 Kali,jr & EicnncRo Zeitsekrift f;tr FJcomicchnik, 
April lti. IS99 

Simh the operation of a Wehudt interrupter usiii^ 
all 1 mating cumcni. With higher resistance in the circuit, 
there is u uni-directional discharge; with a smaller resist- 
amv. the number of discharge decreases, with an inductive 
resistance the effect is more intense in one half wave than 
in the other, 

55 .1 Capp£NTIER. — t'lMiip/ftf rendtis, vot CXXV11I P 
April 17. 1.MI3, p. !>S7. 

JXs^tjIks a model of the iWhnelt intern]pier operating 
at low v ill age wiih a warm elect rnlyuv 

rih H ArMaCNat.— f Ollf/tJVf vol CX XYI1I, 

April 17 I Slip, p, IKS. 

blnMint iln-rt.- :\.tv no 1 oscillations m ompanying the 
nipinre ■■! current by a U'ehiult inuTniplvr, while on the 
cKrtiim ?y tin* nsvilbih^s appear as sonn as enjiaeity is 
cornu l 1 = 5 m t3ie tvrtniiKils. 

KspSiuus 1 3a.' phetso-n'tia entire]) by tTu h eab.riJic action. 
elccifi'ly>is asvl the cajiacjiy of polarixatiun j'laying 111 - 
r- Mes, 

Till - inianrk-sctmce i?i‘ t!u* pas gives cmly pink color 
nlusk-rvi i a 1 Uu- uii'.iit. it is cause*! by the rupture spark 
whirl 1 1 - h>rm$d \n i\w vn vdi*|.-e of strain alicmt the ani.^lv. 
-7 7 

iis vnm .i', - i< "Trai i-umiuj” 

N t 

Th>‘ i in 3 generalsl in tin -L-torsdarv is [irfrfMininnal’ to 
the ra:i'» oJ the iuutiIkt s^^ndury litrin tu the mini* 
\ n r of primary uints. 

57. Wal.n.k.liEiu/rn, visl X|,Y[. 1vV>. 

p, liiili. 
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Photographs the spark on a sensitive plate, moving it 
parallel with itself; under these conditions each discharge 
is decomposed, and it seems that it corresponds to three 
nr fmir sparks in tile same direction lief ore the complete 
formation of the spark there is produced several attempts 
which manifest themselves at the pules in the form of brush 
discharge, the length of which increases until the spark is 
formed. 

SSL J-L Til, Simon—U jitfrawmit .1 mm/sw, vol. LXVIH h 
June 1599, p. 273. 

divides the period of the Wchnelt interrupter into two 
parts: The first T |H through which there is an electric 
current; the Second 7*, is that of the interruption. Tor 
a given interrupter and a const am temperature of elec¬ 
trolyte, this second lerm is a constant. 7\ = C r Suppose 
on the other hand, lhat a certain constant quantity of 
heat is necessary in order to produce an interruption, 



and if the resistance uf the circuit is const ant * 


we can write. 


total perio-S is 
7 


/ 


R 

k 



") 



L_ . <\ k 

k + Si, ’ 


:U. 

Ik 


- r a + 


c , k 
& 


ir A 


B 

+ & 


59, fl- Tei. Siuon.—M hWemffJiJi dirWcn, vol. LXVilh 
April HI. 1S9E], p. still. 

German patent ft la live to the symmetrical electrolytic 
interrupters. 

mi II Arrabam. —5.vjVIJ jr^nuniae Je Physique, May 
5. ISillJ* Hullt tin. p. Ti l. 


Stit 

Charges a Condenser with the aid of a high tension 
transformer and observes photographically the discharge 
of the condenser between the two electrodes. The fre¬ 
quency of the sparky increases with I lie value of the 
current, 

In each half-wave the sparks Conte closer together* until 
the moment when the difference of potential is a maximum, 
then they come further apart. 

61. Caldwell,— The Electrical Review, London* vol. 
XLfV, May 19. 1590, p. 537. 

describes an elect roly tic interrupter* with a hole similar 
To that of Simon 

62, Cm to,— The Electrical Review. London, vol. XLIV. 
May -&. 1599, p, 574. 

E Indies the interrupter pointed out hv Caldwell* and 
noted particularly the rise of the cJccltulyn? produced 
in the lube. 

63 Ernst R vu m n r. ^Elektrotechnisthe Zeitfthrift, vol. 

XX. imp-757. 

Verifies the formula given by Simon (R. X'ei 51) and 
finds ihc resistance and voltage constants for periods equal 

i lM 7 = .U + £f, 

Ten L = l 2 3 4 5 X Id 7 

Tbr calculated Frequency is: 223 2b4 305 34d 3^7 
The observed frequency is: 229 2G2 5tl7 353 392 

r>4 O. M. Corbino —/?. d. Lined. vol VIII r Doctonber 

IT, 1S3KI* p, 352, 

Objects to the thermic theory advanced by Simon for 
vied roly lie interrupters Calls allvnliim to the follow, 
ing vx[H-rimcnl: An induction coil wit hum iron being 
connected in a circuit with an interrupter without other 
i=elf-induction, the current dimply cJcctmlyzes the liquid;, 
the act of introducing an iron cure imu the cod produces 
interrupt ions. 

ij 0o. Webnelt <£ DoNATit.—HrVt/fiiunm lini^n;. vol. 

LXIX r December. IftjKi. p Mil. 
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IXftUCTIOX OVIS. 


Gives diffcrcn! curves for primary current in mils witli 
T.htr l>ep tv* and Wehnelt interrupters, Observations mad* 
with a Brawn {-athmlc tube. 

Cib. IS, Walter. -Forlseftriik utij dem Gebiete dcr R<mt- 

gcHStrahfi'ft r v*il. EE. 1 .Si 

Stales that there is only hvdnigrii at the cal little with 
the Wchiivll inlrrrupler, ami thru a mixture of hydrogen 
and oxygen nl (fit- anc-idc, anil sitp|*u$c5 that an cxphision 
of the mixlure produces an hiU'miplion uf the current 

Ci7. H Ahitaiisat .—Eelaifrige iketrique, vuL XXII, 
January -7. I^icl. p. 121. 

TEieury of the rupture spirit; ibis spark does not furm 
when the grille!rical rupture takes place, but later, The 
consequence is that there is a certain capacity which gives 
in each case the maximum length • ►( spink as was pmvi u by 
Mimnfl wbuobt.iiinjd curvt-s nearly the ilienrv rival 

form of the- current of rupture 

fiS. E . Ri.'jiu r h Kicktroiirh iii.wJm- Zeitschrift. vn\ XXL 

April 2ij um, p, :ui. 

Observes tin H|virks by pin *i-igriij iliy am! finds great 
irrcgularitv with ilu- WVhnelt. but le^ with the Simon 
inlemipivr, 

OH K K JtiHXSOSh —Prude .1 n Utile h , vul. It. Mi\\ 
HKUI. p 1711. 

Discusses 1 lii' lhenry of A runs (R. N'o. 3fO rut " Thr Re¬ 
sistance of the Kiqmire Spark 

7(1. K. R Johns*:*,- RhihiSi'phimrf Alagiiswc, vul. 4Si, 
IttNi. p, 2U\ 

Verifies experi mentally + the law uf the spark Length and 

finds il ii^inuriimyl to -, fi „ . 

vY 

71 Be AT til, rhtlosophind .Uniterm 1 , vol. flit. l!*Hh p. 

KIM, 

Verifies the experiments of Rijkr ori the influence of the 
nature of puk-s of ilie in tempter ami its relation u* the 
length r )i the srcundary spark Hi 1 nirastir^s at first the 
Ic-ncth of ihe see'"iidary sparks nUainm! with tEu- circuit 
dosed. and finds :hnt tins hugth decreases with the vuh- 


BtBUOGRAntV. joa 

of the allure On the othor ha ml, at the moment of 
rupture, the length of spark decreases when the voltage 
increases, at least with the platinum contacts. Studies 
the optimum capacity with different mdalit a?; contacts 
in the interrupter. This Capacity ts l lie smallest, and the 
secondary spark is the longest, when the contacts are of 
platinum; copper, ainc and carbon require greater rapacity 
which increase's in the order indicated. Gives tables and 
curves showing results. 

72, K. K. John sox.— Dntdi' Aawdoi, vol. Ill, llHlfi. p. 
KiS and 74 1; vol. IV. 10[)l r p, V\7 

Starts from known differential equations and by making 
assumptions which are not justifiable, determines that the 


c.rn.f of self-induction is proport ion at l 


\ ’ LI 


This 


v in.i. becomes iem without magnetic leakage* or, M'^L t. 

* : k R. \\ aI.TKX Fmtsi tiritic ■utf Jew Gehielc der R. uij. 
ftnistrahkn, vol IV. January 2ii, PHI I. p I 

fthowj the importance parliriikcTlv witli the iWlmell 
interrupter, of propur liniiiiig the emtlirient of self-indne- 
Eiuii of the primary to tEie e.m t **l the source in such a 
manner that (lie e in f produced at ihe moment of during 
the circuit. and lhat the rupture h<- :l> different as possible. 
Advises the ust" of a primary bar tig juur wires whiih can 
be connected lugeiher in various way? 

71 F». Kli.v it u lF uss.—Zeilschnit fit r Ektirochcmh . v*>1. 
XII. May 2d. MHH, p. fi4’2. Verluithilitngr-ij Jer A \tiur- 
fnttsthenden Geseltechfift, Bale, vol XIII. 

Mctemiines the disruptive voltage necessary fur long 
sparks by measuring the primary -\‘olt.igc by the h-nytli 
of sparks between the terminals of the circuit and nmfrs- 
pEying by the ratio of transformation. TEhs Rlctbor], which 
would be cxaci if the primary and secondary sparks were 
lorn tod exactly ar the same moment, conducts tu a singular 
conclusion: lie I'mds lhat the disruptive voltage imTrases 
w-itli the value of lhe primary current, that is, with the 
magnitude of the secondary spark. 
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7fp. 11 k m s a i.y.cii —Dcn tur ifwis, I s aris. J uiu- 1 tH >\ 

Tlir character of ft spark depends on the resistance and 
coefficient iti self-induction in the discharge circuit. The 
sparks prinliicctl in the air :M ordinary tcniijurnutfic. by a 
discharge uf o large capacity. present this- in three forms: 
1st. ordinary sparks: 2d b intermitlent sparks; oscillatory 
sparks. 

By photographic observation with sensitive plate having 
ft movement of translation greater than llH] inelers per 
Second, the author prows that the ordinary spark is com¬ 
posed ftl first uf a straight luminous path, which is the 
first "discharge' followed hy curved lines more ur less nu- 
miiwis whidi correspond u> the auroral discharge. The 
luminous pa ill is produced by the incandescence of tile air 
broken down by the discharge. The space is afterwards 
filled with metallic vapors; given off by the electrode* m 
such a manner that the S|mctram of oscillations is simply 
that nf mends. 

^ In n I lie resistance of the spark is increased. the num¬ 
ber of Dsetllations diminishes hnle by little* the discharge 
finishes by Inx'iming aperiodic. If we increase the resist¬ 
ance still more. 1 he discharge divides. the sparks become 
intermittent* tin- quamily of the metallic vapor formed is 
smaller* the spectrum of metals is no longer found except 
in the neighborhood af the electrodes, 

Je I Ik 1 resistance is replaced by an inductive reactance 
which is variable but without (he use of iron, the luminous 
path U'cunu-s fainter, (he aurora becomes mure regular, and 
there is preponderance of metallic vapors, oscillatory dis- 
charge is obtained in which the oscillations are slower and 
mure numerous than in the ordinary spark 

With a wry high cctllirieiu of self-induction, the lu¬ 
minous path disappears, the aurora remains: then the 
spectrum is entirely that nf metal, 

IninMhictinn fi| iron intu die induction cm I decreases (he 
speed of the osdHaltons and diminishes tlwir limit tier* the 
damping hp cinm-s murv energetic The Foucault currents, 
which develop in the cun- and tin- coil, have aita1ngtni& 
pciiiin. 


7(i. Mizl’MI.— Dnuic duno/cir. vol. lV r PlriJ p. Sdl. 

Ciluiliiris llic effect pnwinced hy a nun inductive re¬ 
sistance R connected in shniit with a cnniloiMT, when it 
is charged by a primary current from an Induction coil. 
This resistance produces an increase in the apparent re 
sislancc R* uf the coil and a diminution uf the apparent 
capacity C 


R* 


R + - 


7- Ct C 


C 


A + r 


The pn-sincer of the resistance r increases die i lam ping 
of the oscillations, and if r decreases below a renain limit, 
the discharge becomes aperiodic 

ii. Miniso P - ~Phif*)SGphutif sixth series. vof. 

I, IflOI. p J-\H 

Studies the hUe of the cue Hie writ of self-induction in [he 
Wehndl interrupter* and concludes iliat flic spark at 
ni]jiure is necessary for llu- n|vraiiort* because le desiruvs 
the layer of steam which envelops the amide, 

7^ M. A Ctrnn .—-ElcctrimJ Review, London, Xnnnilirr 
If), 11101 p 7*ib 

Puts iwu Wchtvclt interrupters in scries and observes 
an increase in the length id sparks and the l’rei|Ucncv 
I lie interrupter.* put in parallel operate irs synchronism 
7P. Lmin kAVLEimf.— Mn^tstUf. vul El. 
December ILiihl_ p. 5S1, 

Noted lint a part of the mercy stored in the coil cannot 
be utilized when EEiorc is magnetic leakage. 

Studies the fdlc of the iron Cnre. atid shows llim Ms ar- 
tid>3i :s completely nulliEk'd if ihe magnetic circuit i* en- 
tinly close -1, The iron loses by hysu-rcris (he energy which 
is stored in it Ap £Onn its, die magnetic circxm is opened t 
a pan uf the energy of the ir>in is rendered avmlalde 
Ul; produces a sudden rupture of the primary vireuit hy 
shinittTsg i; :ipiirt wuh a gun: he i-l«Lains thus dn-hvsi sparks 
VLidi .i]i onluutry iniemipur and i he condenser 

SP J. T f tv Hit a ims t: f y hih k< v *pk U ni Mtifriz me, v..1. ] ] ], 

April l*i {ri. p. mi 
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i™ rxorrrioy coils 

Di-scriU’S an cVclmlyik- interrupter in which a platinum 
wire fr»rniisi“ Tfit? anijffi’ is given a Ticiiimialinj; movement 
along its a sis in such a way that the ana id the part im- 
mcrsvd in the electrolyte varies rapidly. 

SI j Iv Ives,-- /'Jlipiuj/ jVrt’/r^. vyl XIV. June 
p. JniI. vul. XV H p. 7 

Ex|»criiitvmal study on 1 he influence ml Hie iron core 
anti tin till 1 effect of the rapacity in tin? sici notary. lix* 
periweiits nil made with Cfinuriercial allrnmlin^ current, 
giving iin novel results. Tin: second part is then n tenta¬ 
tive theory for the rupture spark. The author admits 
that this cannot happen if the increase in the r|iisru|itivc 
cm f. as a function of time is more rapid than that 
of iliv r m-f, of self-influtrcion This theory would lead one 
to ihink that Hie nipt lire should absorb nil ilu vnergy and 
lli a i Hi me would bo found in Liu- secondary. The e^jKTt- 
nu-iiis of ihe author destroy this theory. 

H A km Arc* at.- r.tfairtifF fh'<tr}\fiu\ vol, XXXIJL 
November Li, t'XLL p J17 

Diseussr* ihr memoirs of Lon! Rayleigh. Im-s. Walter. 
Klu&rlii! 1 ^ anil m Iters. ft x phut is by SL-L-unnaEi kji iit>n the 
didereiie. in the results Mund 1>y Wulivr nnl Oberbeek 
in rakail.itmy the capai il v ■»[ [tie secondary, slums that 
there may - differi-mv^ in phase U-tuven tin- ctmeiiix 
in Hir ^vTums which tend to diminish the length of the 
sparks lb- extends the ihenry of Lord Rayleigh to the 
case of coils having magnetic circuits almost dosed, and 
shows lli.r an air gap of tile order of a twentieth of the 
total letigHi of the magnetic circuit gives alnmi the same 
com lit tons as a fit might core, 

vi ] K I vks —Pliysinit AVt'iCiC, vnt* XVII. Kepi ember 
Um> p. 17m 

States Hint the upliimmi capacity ifillers for a poil 
with a mercury interrupter i according to the relative 
pobirii^ of tlie itivrcun and the plungitig contact 

XI 11 A u m r.x ,\t, —/■’i Li f f j jgc i^ivfrf^nr vi i( X X X VI L 
Novi-ml*r 11, l'Hid. p. ill 

Analyjii-s Hie ijuuiitoh> vnrro-ni . 11 r\ e< produced v, j| h ;i 


BtBUOGRAPHY* m 

Blondcl oscillograph, shows that this curve verifies the 
theory of the rupture spark* The conclusions of tins 
study arc: 

The damping of the first oscillations is due In the sparks* 
the primary as well as the secondary. 

Hysteresis appears to play an important role in the 
damping uf (he following oscillations. 

Tin- oscinations are nut simple, at Inasi not always; 
they arc the resultant of several oscillations of different 
freqi if licit' & and damping coefficients. 

The secondary current retards Lite demagnetization ami 

may trouble the operation of the interrupters, 

The emi.fs. of induction developed in the two circuits 
arc, everything else: being c(|uaL functions of I tic resistance 
opposed to the sparks and not only a fund ton of the 
maximum current value in (lie primary, 

ft! X. — AVrrYr snr Li \t\' ct tes i/,- Ridimkorff, 

published in hoimr et the centennial uf Ins birth by 
the Stu. jyiv dcs Electrician Ju fLimnrc 
tfG. t lUift.— Bfctttr^RiltinSihe 2iitschrtji vol XXV, 
January p. 77 

1'f^r tlac mean vatui'F. the law of disruptive "ullage as -t 
function uf the thickness mi' The dielectric itm> tie repre- 
feriu^l lr^ the funHulu. /; . i/I . c being COIIStUlK. 

s7 J m: Koualskv rmJi<s. vul CXXXVIII. 

Felinmrv 2*. hurt. p. 

Measured the disruptin' Hi stances in the air between a 
disk I-'px n id knit-ires in diaiuelcr arid a sphere _u ntilli- 
fuelers in d:antctqr, both being of brass (see E ? ig 4ffl. The 
S'Hirve ..j t-.:s3 f was a cnneJcnscr charged In coni i mi- 
ous ciuyl ili jyiiuiuu Tin u4lmviiig results wme obtained: 


rSIIMi Vi 

'.lltH* 

distance 11.1 i s centimeters 

:{Lnil Ml 


” 1 1 

irsiriii 

- 

7 # 

IpMIIMU 

- 

li !l 

.. 

■** 

*■ x-j 


SS IIK \< 1 R L-11 it EE - A ^ Ml r/l ri t-|,VJ J t it, | U tl Hi i jRl i W1| 
Ftilt h\-ii I t;J;t k &r£H. 
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EOS IXDVCTIOX COILS. 

Description of most. uf Ihc types of German apparatus; 
inm met ions fur their \w, and their application tn radio- j; 

praphy. Titi figures Niichmuislcr ct Thai, editors. Leipzig 
It JO I 

Sll r G F vt>MKitK.— %hrfrU}ttc. vnl. XXXIX. p 

I t"j. I'apt-r read bdure iI il- AijJcmic drs 5* ii'iuxs. Febru- 
ary JU, HHU, 

Observes the secondary «ipark of a coil n|H-rating with a 
Wi'HincU interrupter Irinds that Mierc is one uni-dircc- 
tiolial ilitharge at both make and break of llsc circuit, 
and that ihe frequency of the interrupter. when determined 
by oW-rV ing Mie secondary spark wilh a miming mirror* 
varit-s ifrinil 100 In Gdll interruptions per second, instead 
*f from I odd to 151)0. as Hires formerly believed The high 
frequencies were arrived :ii by measuring tile pitch of the 
note pr'»|[ieed by the iithTnipier. The author thinks it is 
possible that two espl-^iuns lake place |kt iuterruplion; 
one when ihc gases form. ;un! one when ihvv are ruptured; 
thus giving a note which has ihmble the oF the 

currctsi inleiTnpliortS. 

■HI fj.iiiN i krKl—. In'J ut vv b/7:Ay 111 \ iV jji n/tt if/*■. Ai)ril HI. 

VMM' p 2V\ 

The ya* bubbles disengaged by the elect roly of the 
hi pi i-Is m t hi Well neh interrupter prod me -iti increase in 
(he ri-si stance, and (here is a certain suriaer about the 
p| at in mn pi uni where the density of Mu- current is a 
masiimuu; u is on this surface that the heating and vapor¬ 
isation li| the liquid mki-s place. and Therefore the rupture 
of Uie circuit. The surface in question camuu be in con* 
iact with Mil- platinum. The author admits that the Su¬ 
mmons phenomena the envelope i* priHliuv-t between 
rwub>vr>of ilie liquid amt Mi n (Fie anude is not healed. 

This explains Mu- rapidity ac which (he contact is re- 
isitaliiislnd Tlie nhscrvaliens: uf gas bubbles shows that 

I I iey art- disengaged in a regular manner nm^ gi-netllly 
macing in n plane perpendicular u> tlu- platinum plunger 
and at iis middle. 

91 HftocA & TeacHm .—Bitlfcttn tie f*i initr- 

HdtiiWJU' JW fJciiincicni. April 1904. p 235. 


BlftUOGLWPHY 303 

Studied the form of the- establishment of the current 
and the tup Lure by n leans of a hospitaller ondograph. 

92. hi. R. Joh^so^.—C rJHiptef rcudu$i cob CXXXIX, 
September 5, 1901, p. ITT. 

Constructs an interrupter of the Simon type by llie aid 
of a glass funnel tube of which lias h diameter of 7 milli¬ 
meters, and a length of III millimeters. This tube is fast¬ 
ened on to a cylinder 75 mi Iti meters in diameter, and all is 
immersed in a larger receptacle filled with alum and sul¬ 
phuric acid. An electrode of aluminum is plunged in each 
vessel. When the apparatus is connected to a circuit of 
110 vales. a bubble of steam is formed in the Lube, the cur¬ 
rent is iniemipted; afterwards ihc bubble escapes to the 
interior cylinder where it is condensed and the current re¬ 
established, This interrupter operates very slowly and 
independently of the constants of the circuit, 

93, EtcktrQtttktiischcZcitsfhrijt' vol. XXVI. 1005* p. 3S2. 

Description of an Interrupter used with induction coils 

to produce high frequency discharges. The apparatus 
stands up well under service; the only deterioration being 
the consumption oi the carbon. With this interrupter 
heavy discharges al maximum c.rn-f, can In: obtained 
Fiy. 1 shows the method of connecting the apparatus; 

rm 


Fig, I, 

C C arc carbons; M is an electromagnet; X f and X t are 
ccmdcnsivc and inductive reactances respectively, 

94- A Sofues,—/-7)ft/?ufpu- tUrtritjuc, vol, XII, 11HJ4, 
p. H7X 

Describes ami gives circus! diagrams of apparatus for 
pro*hieing high frequency discharge*, a dosed magnetic 
circuit coil is used 
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I 


| C Nubh.iru Electrical Review. London, v*>|, 
XXII. Iffliii, p I JO 

Ati experimental study of llie conditions for sparking 
at (lie in term pier cutiucis, Includes a method for meas¬ 
uring iJit capadtt of a coil. 

1N1 w ^ J ash L H Weeks,—H tfrioii World, vol. 
xlviii, ioc]ft. p 2 j i 

Instructions for ll^c construction of a (> inch (15 cm } 
induction coil. 

William O. Rnnv axb Melville Easthak.—£ fn> 
*™i/ ItVA/, vol. XLVt[[, im + p 11117. 

Gins theory an l method of designing induction coils 
for use in wireless telegraphy arid the prwluciicm of x-rays. 

us |\ W. Sprim^m ^Eictirical KlVft/, vo|. XLV1I1. 
l!Nld. pp. 9H5. 111! and 121’X 

Theory operation and tests of induction coils used 
to ignite gas engines. 

m William 0. Ennv.— Efairitai ItVA/. vol. XUX T 
J1MI7. |«p 4CV and 244. 

Comp] etc instruction^ for the Const rum inn of a 12-inch 
spark coil for ah around use. 

I ftft ^ ^ Eunkht /: U*k\rotrt'Uuih \tud JifofrtisncnlHttt^ 

vol XXV . HK|7. pp. :W7, did and 377 

rih'f*ry and design of induction coils. being a resumes of 
practice up to dale 

jo!. !’ W SpRiNnrn. /iViVfri’tw/ IIWJ. vd L 11 in? ■. 
Mlth 

Trills the design and perfumiaiuv nf spark coils for 
operation in the Contact, the jump spark amt the vibrating 
jitinp spark systems. 

Idi> E J Edwakhs - f ^iritiii World, vol. L. IM,i7. ti 
707 . 1 

Tresis tlie energy transferred in induction mis io ignite 
gas engines by ifie nmian system Gives test results and 
shows the n a l;ilinns exisiin- Ik-iwcen the jvriijd of contact. 
Ihe eueJlicietn of self-in liicti iit. (he e.m.f impressed nit 
file primary. an-1 the stored in the system .Msn 

gives ihe following e.|ti;niuu for detamitmng the number 


of dry cells (1,5 vnlis per cell) required fnr a given service. 
n =* 0.4 J’ + S, 

wherein 7“ is the number of hours of o|n ration per day. 

Hid, j. G. CliAhvET.—-Jicftrirafie cLxtn^uc, vol. LIU. 
!!HI7, p, 43S. 

Describes an ignition system invented l>y Sir Oliver 
Lodge, Fig. 2 shows a schematic diagram ol tlic comicc- 
tiuns; / is an tmluclion coil; £ an auxiliary spark gap' C € 
condensers; R a high resistance representing the leakage 
resistance in shunt with the spark plug P. The com 
denser* being connected through R become charged to a 



Fig.* 


jtoiemial corresponding to the maximum v in L general id 
by the mil + or to that corresponding io iliv breakdown 
c.in.f of the gap. g When tlic- spark ^ lurmcd at g. tell 
I- tn.f. ts impressed acrncs the spark plug P If R is 1 th 
great. the charging rate of the condenser* i< reduced; if it 
is t'Mi small, the rurreni across the plug P reduced The 
;i J van I age in this iw siesii lies m the uvi iEmi careful insula 
inm uf the high tcnsinii side is nut nveL-ssary 

UN. W vox Uljamn. "Physkiiliuin* vul 

s HH17. p. mi 

Hi bribes a new form of hole interrupter which upcrai^ 
for months without giving trouble The diaphragms aii 
made uf thin inwcclaiu ihimble-shTipi’ll luU-* having it 
small perforatinn in the huttoiu t'mm J to - miflituelcrs in 
dsameier Each thimble is inscritil in ihe k.iinm of a 
beaker in a huU\ f^rc-d tli and ln-M in i -^li-m liy ei 
shuts [‘iece of rublx*r tubing, which sii-rt*’Ufld4 it Tin- 
bk'jkcT ]l-i placed in ^ ^hurt vessel winch eutitams the siiitiv 
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kirn-1 of liquid a* does Uie beaker The electrodes are thin 
leaden coil* wound in spirals, ntst inside and one outside 
llie beaker. The latter is so bent as to envelope ih c lower 
portion of the thimble. The two ends nf each cod emerge 
rrr>ni the liquid, and during operation of the interrupter^ 
they carry a current of cold water. The beaker may be 
filled with several holes in the bottom in which thimbles 
ran be inserted and kept in reserve by dosing them with 
rubber stoppers. When using the latest size hole, ihe 
author operated the interrupter satisfactorily with 12 
amperes. 


INDEX. 


A. E; G. inoviify lurbinc inLtrr 

rupler. LI2. 

ij'iKitfiniiUiK lurbiqfi inter¬ 
rupter. 117. 

Air-gap reliance, 82 , 
Aluminum valve, 1JU. 

Aru-rin interrupter, 1^7. 

Aster JiulcMTiflliile ignition, 1K2. 

liau-cr’s l.nv 71. 

Break penal. 3'Mo 25 
Building up curves, I? Lo j£, 

Capacity :ip|.nvnt. 43. 
charging, 1711 
mrasumiH-nl, ftS- 
Qplirmirn, -JU, :i.l. 91. 

__ in secondary vi remit. 43. 
Carptntier electrolytic inter- 
mplcr., liL' 
inicmjpUT, 12:! 

Cathodic valves 174, 
dtar^ltrisiiL' curve. 9ti. 

Circuit-breakers Lt-ii 
lol Icy \ l real mvnl uf | he brtak 
period, 2ti 
Ccwilieteiu of 

indue turn. closed magnetic 
t mniSl, 23. 

(<1 n-ai m.ig.ttt'lir circuit, 24 
mutual im Euelion. 13. 

measurement. £9. 
st'lf-inil Lkt t ton. 1.1. 
forme Li, 311 

Vdiri;ili'lii. .14 
vtuulensris -I. In.7 

l*el to veil inlemjpler contacts 

11, 

e« fillin'hup: dirt's l(S7 
conmvTiii-n, 107 
ViWht fiseth 'ii. I US. 

^rriiij-iiitp HIT 

nlniri -*■ in, nil, fHK'ntion, t J 3 . 

Cunneri ijtg ifjiw. Urt‘ 


l yihinilran of induction toil>, 
*J4 to 118, 

of inierTUpLCfX, 111! Eo 130. 
I’cnU net.-dural ion, Sti 

Lint ini rapidity. limit. 41. 
nun -sparking mclul, -30 
rapid break, -SO 

CoftEttmotilin* ft GaiFFc’s, inter- 
nipter, 123. 

Core dimensions, lus. 
effect of. -S £ J. 

Cuunscre m.f during make. IS, 
Crookes lubes fljjcrji iim. ISfi 
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VTOLETTA RAYS 

jlj:|Ll.l|!!]t|:illl|llimj|||;i! 11 III LMII.IinirillLlli:ll!:ll.'ii 


mtinrllilMitlidtitliniirLum: 


\Va(\t. Tfteee 

ULlJILTlILUlIinilUIJHHniillllliJIllinHllllllllliaULlUtTHll lllT^ L. 


New, Startling Development 
of Electricity 


P ERHAPS the strangest forte tai 
modern science Is eltjctrscifcy. No one 
has yet been able to tell exactly what 
electricity U—yet none of us can live in 
thfs world without realizing its many 
effects every day, 

EEectrlcIly lias nfutle possible 911 era of 
improvement SUch as no -other great 111- 
veilliOIL bus led to. Electricity lias given 
its tlie incandescent light, without which we 
might Still be bunting ml. Electricity lias 
made possible street cars, without which we 
might Mill find it necessary to use bicycles 
or llorsie-'draVr-rl vehicles. Electricity lias 
made possible Lhe use of high-speed auin- 
mobiies asid aeroplanes. The farmer, the 
miner, and the builder explode dynamite 
with nil electric &[j±rk. Machinery is 
operated everywhere by electricity^ Elec¬ 
tricity made It possible for us to talk 
through a rhiii wire from coast to coast. 
Elcclricity made It possible for ns t.11 talk 
to a ship in the middle of the ocean with¬ 
out the use of wires. Electricity made it 
possible for us to send dots and dashes 
through telegraph wires. Anri so electricity 
affects us in ways wo lsitic dream of as 
we go about finding Lhe source of, or the 
reason for electricity. The greatest minds 
in tho world have been applied to the 
development of the effect of ‘electricity. 

Electricity ns a Curative Agent 

Tlie wonders oF electricity have never 
been traced to their source. It is a mys¬ 
terious, magical power that ls being de¬ 
veloped 111 some new way every year. 
What more natural then, that this mys¬ 
terious power sliOLtid be applied 'to the 
field of medicine? Someone found that a 
mild current of electricity running through 
the body bad a curative effect. That was 




Even n child l_ 
iU-y Ijf Vlold; Kills 

Wllfl tflC Vu-taUa. 


the starting point from which improvt- 
ments were imide, 

WitFi the perfection 
of the small storage 
halterv came little 
machines with stored 
electricity which could 

he drawn upon as the 
owner desired. Then 
came electric vibrat¬ 
ing machines. These 
devices, while crude, 
made use of elec¬ 
tricity as a curative 
agent. But the real 
value of electricity in tlie cufle of disease 
was not discovered until the perfection of 
tlie X-ray machine. No one needs to be 
told how the X-ray bus been icsnd in the 
treatment of skin and Internal disorders, 
even extending in the treatment of cancer. 
No one needs m be told how the X-ray 
machine lias keen used in searching through 
the flesh for hidden objects. No one needs 
to be told how fractured bones arc set 
ihrough lhe aid of lhe X-ray. 

The Discovery of Violet Raya 

Perhaps the moat remarkable develop* 
ment of electricity as applied to modern 
medical usage, is (hat of Lhe Violet Ray 
machine, or as it is known technically, the 
High Frequency Generator. Tt felt to Nikola 
Te.sla, a young Slav scientist, to discover 
the high frequency current, or Violet Eiay. 
Taking the prgnary current which is used 
for commercial bur- 
posca,SLich as furnish¬ 
ing the motive power 
for street cars or for 
lighting, Tusla found 
a way tu convert it y 
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into high frequency discliarges. In simpler 
words, he diffuser! the heavy stream of 
current into- a discharge of mist, like the 
ascending mist which hovers over Niagara 
u'heri Lire mass r>F water thut rushes raver 
the falls strikes the racks helnw. ]f you 
were struck by the full force of die rushing, 
eras]ling water os Niagara, it would kit] 
yuu, But iEu* EigEit nusi would only lie an 
invigorating spray. And that is what Teiln 
has done with electricity. He has so 
wonderfully' divided its iurce with millions 
of liny harmless units., lluit Violet RuyS 
tati he applied to even a mouse without the 
slightest harm. Indeed, babies are often 
given Violet liny treatments because of 
the amazing curative value. 

Until the discovery of the High-Frequency 
Current anti its development E'y Tesla aurl 
D'Arsonval the wonderful results in (he tire 
of electricity for medical purposes were 
obtained by the so-called f am die and gal¬ 
vanic current!: at Lite cost of severe pain 
and muscular cunt rael Inti on the part of the 
patitmt. However with the perfection of 
the HIGH-FREQUENCY GENERATOR 

(his very lieiicfleiat form of treatment can 
row be Iiihcii with absolutely no pain. 


Phenomena Produced by YfuIefrRays 

1, The High-Frequency Current is uni¬ 
polar. That is, it docs not require a com¬ 
plete circuit. From the attachments or 
electrodes you can readily see die violet 
color reaching out and drawing into apace, 
It is capable of traversing lung distances 
as ether waves as in wireless telegraphy 
and telephony, 

2. Glass does not insulate the High- 
Frequency Current as it does ordinary 

>. electricity. You car 

SgpSjJi * sec that it easily 

JfJI passes thru the 

jr^t'VA If If gins? electrodes 

J which art used 

T f\\W with ihi - VK> - 

J L\C| a LETT A, Jl will 


VIOLETTA RAYS 

iitinfrimamiiunrirarninsitiai mi isicn mi m i m ihihi 

even pcncLrale a piece of plate-gfiss swra 
jmhrs. in thickness. 


L The High-Frequency Current gen¬ 
erates. enormous quantities of Ossone during 
its flow. The actions and benefit of this 
wonderful health-giving element will be 
described luLer. 

4, It Is possible to excite and light up 
any glass electrode from ihe current pass¬ 
ing thru the body during a VIOLETTA 
treatment. This can Eie easily demonstrated 
Eiy liraiding in the hand any electrode, pre¬ 
ferably the metal electrode No. 6, when ii He 
machine is in operation. Another electrode, 



VtuLl K.iyi lurvii- jl MiultiiliK <rnc«t M]wli l be 
l! ijE leu titrvv Byst™. 


when held by another person, will light up 
or become excite l£ even when held a foot 
or iu away. This demon steal es, conclusively 
that the beneficial High-Frequency Current 
mu only permeates every cell in tire body 
but emanates from it. 

5. The High-Frequency Current produces 
a “cellular massage." The contractile elTeet 
I-, expended ti|K>n the Individual tell i link¬ 
ing up ilie tissues, instead of on individual 
must-let This is culled "cellular massage," 
and it ii one important reason why the 


VIOLETTA FAYS 

11 ] i ii u I hi ii 11 hi: IH -I I 111,I l;jLlur >11 .milL.lirll l'.iEt:iirl i’ll 

High-Frequency Current produces such a 
marked effect on nutrition and general 
health. Cellular massage is more pen¬ 
etrating and much more beneficial than 
muscular massage as produced by mechan¬ 
ical vibration. 

No Shock, No Tain 
J/Ql Above all, the 

strangest phenrnn- 
cna is the complete 
/iTdr^/TK absence Of pain of 

$ 11 Jij\ any sort during a 

feM VIOLET RAY 

treatment. The ah- 
l"^)^ r ^ vi sc ™ of pain is 

c3nc * D i]lL mobility 

, r \~ ~ . , of the sensory 

VJcriei Unys are narnuesfl— 
evrn in i 11 f;1111 . Tlii;iv ncrVC-9 tP COtTipre- 
14 110 sL,ulJi vr iiiiii. bead the very rapid 
vibrations produced by the High-Frequency 
Current, just as we have vibrations that 
cannot be recognized by Llie auditory nerves 
ns sound, or by the 
eyes as light. . 

Discard the crude f> T ,'rT frf 
idea that "shocks'* ![l“|Y / ^ 1 

have the slightest 

relation to the \ 

medicinal aclion of ^r~T^ rr-wrg Av .iT 

tlactjkily. THwIA 1 || 

"Shooks" of any Viokt. R.-,y S »» tund by 
physJdnna tlinjuslt'^ut 
nature arc i]ri[WJi- lSic ml unify with 

sible With the VIO- 

LETT A and it can lie used with Lite utmost 
safely oil inFatUs an well ai adults. 

The capabilities and energy manifest in, 
|he above [jEieuoitietta have their most useful 
application lm the treatment of diseases in 
which the nutrition, of (lie body needs to be 
improved, the nervous system rein vigor nted, 
and the physiological functions made to 
perform their duties. Violetta treatments 
arc exceedingly agreeable and gu far to 
turn eleetricai treatments inira a luxury, 
"Yt-iar fliUrlt Nj>. 1 rt'seived yestfr- "Since 

Liny ami ErcatLiiL-nl [□lien. In::: niy.|iL . mucLtcH! 

Ii did fi»e more bwhI clam nallcna u[ li^l- Far 

UpjnJcEit 111 111. WJV Hit' T^lLtYLlifc HiUtirely 

pfliit, 1 "' —(TEn-ude A. Huntin, kcLc^s." 

MiirfrcesbutD, Arlanbaa, 


"Tissue Resistance” and “Cellular 
Mansuge" 

The normal resisting power of the health 
ilii!□ iLijjj ol llic body to exposure, the wear 
and tear of work, and the influences which 
cause direa&e is called "Tissue Resistance." 
When fl tissue resistance" is at the normal 
value which we call par, the organs and 
fluids of the body are proof against many 
diseases that attack otiters, and will heal 
very quickly if injured or otherwise sick. 

Otic of the marked characteristics of a 
reduced stale oJ normal resistance in the 
tissues is the tncrea&ed liability of the in¬ 
dividual to sutler from slight exposure, to 
lake cold easily, to became fatigued easily 
acid to lack the viial energy oi the sound 
state. 

• 

If the standard of normal tissue resistauce 
is restored by prompt treatment iJie acute 
disease is quickly overcome by the. energies 
of nature. IF il is Out restored, the disease 
tends to heroine chronic. III order to cure 
(eradicate front the System) many diseases, 
i t is ^merely necessary id build up the tissue 
resistance, then nature will do the rest. 

In order to keep tissue resistance up to 
par, it is necessary to keep tiie cells oF the 
tissues in a trauie state. This is do tie by the 
cellular massage ot VIOLET RAYS.' De¬ 
viation from urai-inal nutrition reduces the 
toughness of the cells and makes them more 
susceptible to the enemies which are always 
on tile Eilei't to attack die human body. 

There is ro better action ilian that of the 
VIOLETTA High-Frequency Current in 
energizing the impair ed power of ImLritiOn; 
and in promoting- an Increased capacity of 
the cellular tissues to 
take up more oxygen, 
more food and more 


"Since T have received m? 

nineL lem: fimn you I lime ty it* 
lihl- fir Mi:' r a;: ' three wcieka, been 
u ■: ti rely m litved vf a IVliis in IlLy 
kuG^s." — EJwaid J. Jacksvn, 

J^rsiiy Cil y, N. J. 
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active function?. The VIOLETTA be^ 
camqs the decisive means of re&luring and 
maintaining the resistance of the cellular 
tissues dt par. 



E'jif IniiHin-K fcu.-ilth mid strcuath I licit ia mailing 
Like VhjJcl r-t:ij.'±i. lL punnuali ', mv+t/ cell of 
Chi,' entire tjunum (irjjniJliiD, 


Either SiimulHticm nr Sedation 

The VIOLETTA can be u&et! both a? a 
stimulant in increase circulation and as a 
sedative for Constitutional effects. 

Stimulation—By holding the electrode a 
short distance away from the part to be 
treated, small stimulating sparks arc pro¬ 
duced. The stim¬ 
ulating action of 
the VIOLETTA 
h deeper, longer 
lasting and more 
beneficial than any 
drugs or drinks. 


They arc not followed by a reaction; they 
create no habits; they are wholly beneficial 
without any drawbacks whatsoever. This 
property of stimulation mattes the VIO¬ 
LETTA invaluable in the treatment of 
Rheumatism, Lumbago, Neuritis,. Skin Dis¬ 
eases, or wherever circulation is desired* 
This treatment can be given without remov¬ 
ing the clothing. 

Sedation—Tina is produced by holding 
any electrode tn one hand or in contact with 
any part of the body. Tilly treatment is 
very pleasant and highly beneficial; the 
tranquillizing an;] refreshing properties of 
the Violetta sedation are indispensable hi 
the treatment of .Neurasthenia or any 
nervous ailments. 

Wliat Ylolet linj'k Accumnlisli 

_ When daily treatments are given with 
the VIOLETTA, the following effect? have 
been observed: 

Return of sleep. 

Increase of strcngtli and vital energy. 

Increase in cheerfulness and power for 
work. 

Improvement in appetite, digestion, ebc. 

Increase of blood supply to point oi 
application. 

General increase of local nutrition and 
progressive improvement in the general 
functions, 

Increase of secretions. 

Soothing effect on the nervous system. 

Increase of oxygen in the blood, (Ozone 
being driven directly thru the skin frttO thfc 
tissues, accomplLhnig an ^ozonization” of 
the blond.) 




VIOLETTA RAYS 

■i mu satturamtinro mrarstiriraii! i i.\li: ii 


i!n:.iir.U!i]i:iiL:ii].iii:ii 


f P (VC Ev Seven 
iJLlnttieiijltdlltiltnillnlLXtmu 



, I :i IcHlin.'il DilrinKceicnt, Sure Tbrulit. 
ami paiti cictnrEj; nn in Neuralgic rain*. 


TrfuMc, Intestinal 
CuiL^tit., ami (ia.TE.icu: 
oitd {iradacfigj. In i'aei tlivru h liu.rrlJy “ai pula lU 
the 3 lujeih]i irajnc kul wlsiit It witE attcviltc if JHJt 
cunt." 

Headaches—(Extract from Dr, Eber- 
hart? Manual of High-Frequency Cur¬ 
rents.) Tagcs 228-229-230, 

"Frontal or congestive headaches are re¬ 
lieved by passing the vacuum tube or elec¬ 
trode hack and forth over the scut of paih. 

l 'Kee]j the tube in loose contact and pro¬ 
long the treatment until relief takes place 
which will usually be about five minutes, 
"The diagram outlines ihc areas where 
headaches OCCLtr. This will be useful hi 
suggesting the probable line of treatment. 


A Il-w ninut;}’ application of Violet Ull>;i tu tin? 
ceulcj; cl pilii aJvGS altruist instant relief. 

Headaches 

A headache is a symptom of some local 
or constitutional derangement and not a 
distinct disease. Few dr tigs are directly 
curative and some are paratyzers of the 
heart and some destroy the red blood cor¬ 
puscles. The coal-tar "headache powders'* 
arc doing much to undermine the health of 
those who take to them frequently* 

When High-Frequency removes pain it 
also builds lip the forces of nutrition and 
genera] health. The most common use of 
the VIOLETTA es the removal of head¬ 
ache, and in such a way as to leave the 
system normal and not "dopetT* Long- 
lasting relief, is the rule, but some forms 
of pain return, and for the&e regular and 
persistent treatEnent is required, 

TJlb rcnmtr.-i!.- . >T Itic VJOLElTA are supreme lit 
tin- tieatnient of alismst ;tl| forma and in Lentil n- s 
IkilVC [ism,';, a* if <.hinvn by IIlL* trStiniuni j| -fnillL 
W, C. Jjj3111: 3 1, ] ySS Valentine tiv-iv Vurlt 

Cilyt wliti writes; 

"You have tun ;l N:u.:;t.nner ojl yaar kncila 
■wild ii intiPG enthusiastic rru-arding iL-; kc eefiei-al 
«U«i't UJK3II .pearly alt ihv ailpncnla Hun Hush ia 
bnr til. Ii it ntuli .1 he LiMrinJLi■:i:-:L iziEfi qll famEltcs., 
pumtiErlcss doctors' bill* eejurd be avoided. 1 ha™ 
found J 1 be Judicial ill KhfiiiuuLEsai, GijtU, Si-Mna^b 



'Tteadaches at A or B are congestive or 
frontal. At A they may tuituc fro-m errors 
in refraction; frontal eittus disease or nasal 
disease, Stnmach diseases also frequently 
cause pain at A, Coniiipatiou A-B, Decay 
of front teeth A-B. Anemia, endometritis, 
bladder disease, C, Middle car disease, 
throat tjiseasci eye disease, decayed tectli, 
D-E, Womb disease, spinal irritation, 
iiervo-usness, E.Ovarian reflex pain# 
Ll&oalty nL C and E. 

Nctirasthenie head’ 
ache? involve ihc hack 
of the neck," 



"[ GUffirr ]!flriGidi!Mlt}' ffojti jjiijjrVLljc tsuk bta-J- 
□.lJlcsJ mid jjaCe luuj.d Ulc Y'luSiULj in tJni ujLJV 
tliiiur eIulL vilLI give pic any idicf, it is also 

z,|..t«ii it Jl| [-.I i 4 uj.l|j trcitmccii, ] nici Lu 

t- uifland iu a vv^L-h..-, jnui niucn 1 Lave lictid'n cd 
JiLiiu Un; VLukltn i:L iu IbatiV way:i J (Ic-Siri^ Hi l;ikts 
a bnucty i-.uiiit aJuci[f na intrt is* no cuniraLicial 
cum-it Hlitic 1 an] njiiltf-' 1 ' 

ti, VV". Jlachluecu, Winnipeg, -Camilla. 



(C) Jeff Behary 2019 


5 



Page EItout] VIOLETTA RAVS 

ila'jiuiiiJi]uiLii]uiLiiiuiiul!iiUiJtJilJllUlllllJljLlJ:ilirl]Jiiin:iiiiumuiui]iiiiiiiJiiLuuiiEiiuinallEill-Ll-ll-'iipiniiiKilE:tl;i(iiitkilllJlv:tLiusiiuiiuEiu 


VIOLETTA RAYS [Paeu Nine 

ii[':i]iu hi.iiuli:^i. ill i l i ii i n. 11; i11 i3! i mini inLciiiiiiivii:in :ui inmii-iii iH- iii mi >im iniiiiini iiiLriiin>ii ksiimiiiiiiL iiDimiiciiiini ii’ll: hi. i(|iJiisiiu.iiisL 


lli^umntiiini ant! Uric Acid 


There arc Lwo kinds «f rheumatism— 
muscular :l rut articular, Jdttspdar rheura- 
aEi-sm affects certain itiusde* and is called 
by special names such as lumbago, torlicol- 
(j-Sp etc, Articular rheumatism involves ilie 
joints and is also divided into several kinds 
—acute inflammatory, chronic arthritis, etc. 

Nothing ill medical therapeutics is more 
certain than the absolute relief to all forms 
of muscular rlictimallsm which can be de¬ 
cisively treated by the VIOLETTA. Often 
the stiffness and piiln Irum a new lumbago 
in banished in live cir ten minutes. In a 
severe chronic ease the first relief takes 
(onKcst, and the Second and third treatments 
lake less time. Compared with otEier 
methods the curative effects of the VIO¬ 
LETTA treatments are obtained with ex- 
cceding quickness. 

Articular rheumatism is not a primary 
disease of tEic joints, but is the effect upon 
them of a condition when the general func¬ 
tions nf combustion and elimination are Im¬ 
perfectly carried on. In the whole range 
of difficult diseases few cap In; more greatly 
improved than can articular rheumatism if 
in bad cases Lime Is allowed. The whole 
Slate of tile body calls for elimination and 
nutrition and fur these actions no agent 
equals High-Frequency, No other agent Is 
50 said mid sure a pain reliever. No Ollier 
agent can so well tone up the faulty func¬ 
tions and reduce the circulation of irrilant 
products lo a minimum. Mu other agent 
□an do so much (o restore the impaired 



energy of muscles. 

The chief contributing cause o£ an ex¬ 
cess of uric acid is over-eating with too 
little muscular exercise to burn up the 
amount of food. The nutritional dis¬ 
turbance which lies at the base of "uric 

acid 1 ’ calls unmistakably for High-Frc- 
/^Tjk qtieney treatments, 

/x which is the only 

((If Btimiitdy curative 

(Iff remedy. There are 

/ drug palliatives 

<T \\ \ \ Mr hut no decisive 

It Jl i\ X/l drug Cures, 



1/ ■' 

K Hi 


p ■/ 


frrr frnitl iMs JrakL UtilEl J'ent-ivtny bfter II Sing 

t]i l VidLctEj.'' 

Harry PtvMirtifl, T3i:w Yotk, N. Y., writes: 

"J fault a ]>.in (- sk-^i 1 uf rhnmnruism., 1 ecmiIiL 
Iniftlly at limes, and aTter Uiltina: a tieatmcul 

[ w.na Jldpetl £ [Iuj.] null unulrl wait cuffl- 

lusrJnbly. As'tei a ftw tt uaLinenti 1 was entirely 
Well Sjr.iin. 1 have rlsn liqcii jjLviinj; ULy wife 
treatments fur neuritis ivilli ^reat aueecM.” 

Oi:e CiF flip, mnst ir’rt.nrlEn.lifr cUSSfl :3 ITCi, 1 jIie■ 1 

by a MtcliEaaEi pliyaiebu in an article contributed 
eci n lynsdirn medical Journal: 

"Another eaic,” lie statea, IJ w:u dirnnic rlicn- 

inuCi.MU eiT [lie tiiee. wlii/h Ein.it reused [Imping alad 
mueh HtiFTcriun fur a year. Tile first LreaEmeiU 
itT l^i-li mluul iv; wholly relir-v rd 11 i-: ]i.i,:n arid [be 
unticnt walked n(F witliaut a limp-. Symptoms re- 

turned within thirl y«pr Ci>:mn. Aftur fifluerL 

treatments ajijilied every scciind day rim line; re- 
Well. 

A Kc w York physician in tcporlEny a cure cf 
irb-kilimliiin, r .iy i Lli:i' r lli-r p^liKnt iiiTnrrzi i:iI Kiris 
lh,it benefit ennlLMLird tn 1;u full even when the 
■cuiirrlc -wan over, This Jimivrr.i Lin: queue I in, uftun 
aptnrl to whelher tin* Irtutmetit du^a nut have 
to be Ibejlt up iuilotlbitcly. 


Sufferers from the excruciating pains of 
, jM 11 : 1111 i :j ■ ■ l:lil p-.t relief ir.m Kay 

EL&v IWHM Trj^tmtntj ns Indicated hy □, F, AfcGrecvy, 

■ ^ b,. ‘‘g- : "I Anil Itie VioJetl* Ceftemlar cijreeia]]/ eITveLsve 

lel ]iLriLl:,ri|.fI,,.' 1 

t.iiniLa^n Jinrt pains In the Lick arc removed And JypiCS A. Frame of £ cal Lie, 'iVaj-.h., who 

quiddy by VieJct ILiya treatmcnt. says: 

“I llavc porebased Dbe ciE yoLlr i nntrunicnLit fj>r 
. . , ... ,,, j- ,, , the IreaLmeut of LomFlIUTO Bnd find it Very 

the improved nutrition will finnSiy correct |>.;uefitiuE." 

the fnult at the fountain-head r*?' 1 t] t fn jMvrwtEns letier from L. E. 

_ -- _ _ . a-», , Siller qI 3r«jit b Mm.U.; 

i, & Twine Uu., of this eily dronpei into 1 the office 

s call tu Hcb ah old l.lfty 72 yean; otil, anl [ iu|.] rite. ahuuL v'nLir VLkua, nave me tti«! 

t wiLlked h-r onr. year. L Have tier JLrtl n C ,.f ^ gtntleniaii wbn had oic-r ninS who 

itnietila wiLJl ]L1rtt tllC VndctlB n-nd nnV |i.]U(ftit k tn nsc- wIiuil he had an attack cl Euill- 

I and wolki arfiutil aa well as ever, ilte haiic, They furtlirr fldviseiE me lli^t it wirhcJ 
til Of^rhcimuinsm. AIL the ,iwi:Llm E left a duL-m. I have an iltacli e£ lumbnao any 

^ wlierc- train three (a tcQr times a year and I am 

.. e are n a mater n i other lertcra wlijcEi hciewillh eintorinif yem my cbecl; mid wirh you 

prove the valuotof the Violetta Viu]ft Hny macbiito wuuU sund uic one i»f ymti- Hiutl'ita." 
in cases of rliumtialtHn;;, Head them nil. 

1>. l!, Jivger, M', D., Jitorrtsim, ILL., wril-uS! 

"I Llavc luilatl Ihe lijnh-FlVflNrtmy fleneratar 
■^ery f Ifiiiirnt in Ndaralgla, Lahliliaga, and 1-LL.cU-, 
nmiiHLii of the jMeIb." 

Hiiuly Crump, PLijitn., OIlLd, writer: 

JJ [ nnfEriEitl twe years whli nervous tmublc and 
rliciimal-isjiv, and was .ill but helplesa, J Finally 
saiv your nia-cldne hi a catalcpue. 

"1c flimuly ban done womlera for me and my 
FamiEjr and I would tmt be wiltinut it at any cept. 

"Many Ltivelip^ _meu wlia £lu[i at iny hold., 
yr.nwiac my camiitinii for t-.vr, years rmrl marc 
InvL asked litre wliat l>n-uj:Lt air out mid I take 
tbrm up ptaiiy tn pur moms .and flbuvr Itierrt til - 

Violetta.” 

Claude TiFTi, EeaLfle. Wa^b,, -writcai 
Pl l feet SO Iho roughly pleased with the result 
uf Ilie Li rs! day's use of the Vlnktta that 1 am 
hyrevrilb EiiFuraiiug yen that :r, pue appLi cation, nf 
fifteen minutes J w.tj lelicvcd vf a rbcuiiuitic 
pam cf twu years standing. [ hn-J not been entirely 

f/l "Unyu osed year Vi^lctUi Hiftii- 

J , "ri , L]uenc^ 1 Cencrator ill Ireaiutrr.t nf 
Rbcumatism witti much lieaefd.” > 

IULh I —^ fil 0, E, Thompson; 

Thnaitba, Otl t. h vCsn ado. 


iLbcauiaLism, no matter of how lone, stand 
reli-tvcd nuidriy tlirouek t ]| « daily ap- 
jhJicatiinL uf ViuJeL liayb. 


Violetta I 


Prul. Apoatuli aitd Prof, D-Ariionviil have 
demonstrated and many oilier* have con- 
firumd. the profound effect of High-Fre- 
tnicncy upon tmtrition, increasing tlie elitn- 
LimtiDu of urea, cprEionic act^ r and water, by 
from 40to 50% and by reJucictg to -a 
corresponding amount the uric acid in the 
system. 

The COnsnmptiun qi -oxygen, is increased 
by means uf the Ozone generator and the 
products of incomplete combustion are di¬ 
minished. It ii certainly Letter to dispose o£ 
uric add by oxydizing lo urea, than to use 
solvents which do not lessen its production 
and which only palliate the evil. The trouble 
with an alkali is that the acid reappears 
next time about the same us before. 

With Yjokt-Eay treatment rheumatism 
gf any form will gradually disappear and 


Gmrt 

Gout is a nutritional disorder with an 
excessive formation of uric acid, chancier- 
iv.cd by the gradual deposition gf urate rtf 
soda In anti nljEmt the joints, 

There is no masseur endowed by training 
or ability to produce 
the deeper acting, W 

more quickly admin- 
'Etered and infinitely 
superior massage of fTibw 

tlie Violetta Spark, fji 
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VIOLETTA RAYS 

in lLmEiiUEm.imtniHiiHunnii 


Para! y a is 

Paralysis iu not a disease,' but merely a 
symptom of certain fnrms of injury which 
caLcse^ the parlial or complete loss of motor 
function of (he muscle fibre, Violet Rays 
si re the most important remedy known for 
(tie i rent men t of paralysis, Some good 
results may lie produced by a very few 
treatments, while more ohm irate cases may 
require several months, Ten minutes of 
VIOLETTA treatments four or five times 
a week is worth ten gallons of the best 
liniment Relief from stiffness and dis¬ 
comfort begins at once and normal func¬ 
tions return in 31 short time. 


them more nervous" are as much in error 
as was the hoy who liroke Ills teg do dpi tiff 
hL own shadow. 


Sciatica and Neural 


Neuralgia means nerve i^iin and in its 
simplest form tins pain Is tin; “cry of ihc 
nerve for food." This implies that in all 
c3i£CA of neuralgia the nutrition is below* 
{nr. This again means that the High- 
Frequency Current is the most active agent 
ill feeding the filaments msd cells. 


■ in one hand a few 

+SL minutes each day 

M j] the results obtained 

: -l i /I are beyond cJtpeet- 

aiion. The whole 
treatment Is a ban- 
tjLiet of Insurious 
T ^ 1 lo tllt; ^ rU5ll[ 
■" ^df ^ ]| e yycs, and most 

Slirj Ynilftl Hay r . - , 

electrode Nn. ft often ltie patient 
Lti e™“L success. gD[ , s to s p. ep J LI[ .^ 

■eatment, The tension relaxes, 
take wings, the ^blucs" depart, 
conr|K>scd and strengthened,—-the 
■adually gets well. 


Sciatica is a form of neuralgia with pain, 
below ihc neckr The person who has sci¬ 
atica. wants relief, ami wants it urgently 
and e3t]i usually geL it from the VIO¬ 
LETTA, When it is used the pain of the 
irritable nerve ceases lu Lc fdt, the L-ffcct 
is tunic and the limb gains strength; ami 
in from five lo fifteen minutes the pm lent 
is usually free from suffering ami able to 
walk with energy and comfort fur the time 
being. Relief from the first treatment may 
last blit 1 short time, after which ilie pains 
return but with a 1 esse mi tig severity. Relief 
Irnm Shi* second treatment lasts longer and 
so on until relief is permanent. 


The paralysis of infants resulting from 
■pressure or accident is nearly always cur¬ 
able by a little persistence. The youngest, 
and itmdercst infant can be treaied without 
patn or disturbance. * 

K, L. Allen, D, C,„ 205 Bourne National 
Rblg„ Boone, Iowa, writes 1 

“I have had very good results with the 
application of Violet Rays in cases of 
Paralysis, Rheumatism and Neuritis, and 
think it a vejy great help." 

R r M. Eubanks of East St. Louis, TIL, 
writes: 

4 '1 was injured the 12th day of last 
April and Inst Hie use of my left arm, 

I could not [tick up a paper. The Violetta 
is lEic only thing which helped me and lias 
done wonders, .When I came from the 
hospital f was very nervous and had in- 
somiua so bad t 1 could not rest, Now I 
can sleep like a log, 1 can kill a cold aL 
runec ns the Ozone destroys all the puison 
gertns. 1 can now use my arm freely and 
would not tel! my machine at any price 
Ef I could not get another” 


The tpmitj elcctrade No. A Es jiin-Lfcularty ad 
ill- ipLCLiil Inriltnwiilj with i!i<.: VwklllU 


Nervous Troubles 


AH Americans have "nerves." Some even 
style the nervous, tendency "AmqrEcautli.S." 
It is caused by worry, business suspense, 
tack of regular sleep, impaired nutrition, 
excitesTiinil-, too tlurried eating, etc. The 
symptoms are imisttiLir aching*, pains, 
Ri cn.dn.cl] e^,. aleeplesaness, dyspepsia, nnd 
nerveui im lability. Your appetite is not 
so heallliy, your hack aches, you have dkzy 
spells when you stoop, your food does tint 
digest, ynLi arc listless, in fact you are 
breaking down, 

When, the nervous system is below par 
or out of order, there is a derangement of 
nervous functions. Strictly speaking nru- 
rasitienia is not ei definite disease but a 
condition, a ml ibis condition lh removed by 
VIOLETTA treatments. 1 l may be fairly 
suld that no case of functional nervous 
disease of whatever variety is properly 
treated unless the ndministration □£ High- 
Frequency h prescribed. Whenever any 
person feels below par, the- tonic action of 
Violet Rays should he sought. 


It rad die IcslEnwniy ®F Frank irersnwie. Eu^uli- 

Wnjb.: 

"I pitrr-lm-icrl ilie Vlor-ETTA EW lay -wire, wlla 

Was. (BffcniiE from Jin fiCIlLc aLtac-t cd StfaLjcn. 
Fnipn Ihc very fir*! trtainwjiH ft imEwcntl peaceful 
n;st ajid she ir entirety -well uuw,"' 


And H. ML McCsk of Duluth, Minn.,. wHlusc 

"1 wilt al^rc LE 1 . 1 t we have Tumid tin- VUilclii 
JIJiS bueci -usl'EuI isi eiLHirS f't nciir^lci(i ■ ,J tile E^i! 
a:uJ ei ml l[ mill ji intmLcr of my fjimTly havitm t ,. : |. 
siderjjliJc Ltuitlitc It) tins feapcLl v.'iih flnr; rre-JilTisRiit 
uF lEna Vhfk.t!,-! Wc f::id rtmpvn the Lrmible. juJ 
I led lL :S Vt-uiUl While fur tlus flloiie Jiiij 

I liave f-nuu■] Unit U i.i baeful in cilsuj aF i|i.r|sL 
anj]cr(a eF rlieimiaLcKEn in t'lic jvLnla, etc.’" 


Rut Jierlmps Tnc: ^rr>uld iiise In kr.irw ivlihl users 
I.E the YifikUa fcuF. V-VIl. here b. u kK-sr ft«in 
Mrs. J- it- Cuvtrt, of ES-uHnki. N. Y. e _ 

"T tliink year Motet Hay Ertjtnuncnt is ,1 m-n- 
leiliLt ihiliR- L lla vl iJTiCtored f'l-r scv-ilh yten tor 
il citrilds. TA-ilh fill liclp =t::t liLirnil! V'nrse .nil I be 
liinc. ] lni-Vf MUW I...i. 1 he- ... fin £.|X wtLka 

and jin Hn lanhnd Olid TvolaSd nnl lie Wilhunt St 
at any (.'-Ft- 3 have eausod two nf m? fnemls III. 

liny 

And TTvqrf Miller of 9avjotnfl.lt, Ca,, writest 

■'My lirallb was rennideteEy apne due In a 
nervemn brealsTown, acid yom- machLEiu has lielred 
me wr,nd«rfaLLy." 

And here are tmi lottimi from physicians; 

"It af^d a nnr Hital glen sure In say Hial it docj. 
cv j erj T 7 i:irr tlilM y<IU warrant il 10 dn : T liava ujad 
jt nn a case t.f NauHrh ml thirlcm. yeari aiandim! 
anil it ]|.i s Tvruvcti seLCKistuL"—13 r. U. H. 


'T have flvod result J ^ttli, Uic Viol 
cases nF_ neural«ia. Abno.H iatUinl rulii 
Neuraluia. (Ill- rasr- 5 Lli nerve n 
filtcc-n yeaiB 1 standing, anil hud tried 
in Ilie taeJical and s.isrjjk-al Itile, I v 
yiv-fl icEieF ni uJllL;e. ^, 


4 I TJl[s iLttfa Instru¬ 
ment Ef a wonder in 
the triuatJnejLt of alt 
r.L-fVL- disorders. Is 
ieEia«Ts in .'i S"''' A ' 
minutes, 1 —Hr. Y r - O- 
Parriab, Os^e*la, Iowa- 


'Ihere 15 IIO need 01 a rest core, Ptiiplfi 
who Lbictk they are '’too nervouf: aErcatly 
and that electrical treatments will make 
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PAfrK T TvTJLYIi] 

W**™ 1 .. r.iim niiiLtimmiiHniiLiiiiLiiictiuiiiHLii it 


VIOLETTA RAYS 

n iii.||,iErisrjLii:nr'ii.iii-.iii-iiLii|:iiii:inisiin:.iLi 


Insomnia 

Adequate and refreshing sleep fj neces¬ 
sary to good health. Inability to sleep is a 
very troublesome symptom and one which 
no one should neglect. There IS nn sub* 
stiintg foi sleep and the ace <jf medicine 
cannot supply its lac It. Dependency on 
(fruKs h dangerous depressing, and has too 
often been fata!. 

The power of Hie sedative action of the 
VIOLETTA tends to tranquil^ the cen¬ 
tral nervous system, equalize the circulation 
ond restore the capacity in rest. The High- 
Frequency Current is Nature's trite remedy 
and die VIOLETTA is indispensable be- 
emtse it at once treats tile disease and the 
patient. It attacks the symptom and im¬ 
parts a constitutional benefit at the same 
time, 

v^SftfeAK 151 L °" k ,tl[i * tw 

' L A£ii:r iL-nviiiff Hu: lnupitiit fnlbwEnr treatment 

mr A [jTKik::ii rmi I was g„ nervous That J sut- 

SK*i i, . ,!iijt ™ | l n ' V Ml r; ^ t™arni«u *□. 

al>hd me n> gle#p tilu> n 

tvH^- 5 ' JJlfL lt| ^ n A. vf Strcauir, In,, 

_.- 3 c i l|a i ^ Wirt tiurvea and t-ring 

slc,, n Ln vury r^Mtria patients. IJ 

Uic yspencilcc of M. S. SF|.-jiiks n f Cifldrsyrittc. 
■mwa, I a jntr rcsIiriEi * 

’i r **efw«l Vinlftta, u*rd h hit niilit will] 
EQQd KSults. I B n( up unty twiv.v Jam tilglit, an ,3 
aul a.y. hnura JhtiCtlu] fikep. Have lud but littEc 
Imm smee. 


Dr, S. Tt, Moncil, of New York, in his 
authoritative book on Violet 74ays f record* 
the following: 

'Tn case oi a man aged ft!) who had suf¬ 
fered for some months from insomnia and 
dept only ail, hour aL night, twelve treat¬ 
ments administered by Dr. Gardiner enabled 
him Lo sleep four to live hours, In another 
case of a man aged 65, the Insomnia was 
left as a sequel to pneumonia and twelve 
treatments produced a complete and lasting 
eure. hr 

Another Scottish physician, Dr. W. F. 
Somerville, of Glasgow, has this to say 
regarding the general treatment of insomnia 
by Violet Rays: 

“The sleep which electricity induces or 
lets nature induce is not only sound but 
decidedly refreshing, And still further, 
not only do the high frequency currents 
promote normal sleep, but, as we who em¬ 
ploy them are well aware, they improve the 
(one of live system to such an extent tli.it 
our patients arc better fitted to resist and 
to overcome the evil influence of profes¬ 
sional, business, educational, domestic, or 
oilier cares or anxieties./' 
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[Pace Tfdmpw 
lumiii uhiuiiiiiiu in iimrn limtrli 


I lie Production o£ Ozone with 
Violet Rays 


HENEVER 


an electric spark passe* 
VV thru die air. Ozone is liberated. 

Ozone is known under ihe chemical 
symbol Oj and is a concent rated form of 
Oxygen, 

Ozone increases the oxygenation of tiie 
blood and tissues and also increases illfl 
number of red blood corpuscles. Germs and 
logins cannot exist in the presence of Ozone 


El!id are completely destroyer!. Ozone is the 
most active oxydizing agent known. 

Inhalations of Ozone are beneficial pu all 
diseases in the same 
manner us pure air is (CjSESlfc 

desirable, but it JS par- 4 ^ jj 
ticularly beneficial itl U. 'T 
all diseases of the 1 

Respiratory Organs, ©Vn. 
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including Tuberculosis, Inflations Diseases, 
and all conditions where there 13 impeded 
oxidation and where tissue resistance is 
below pur. Ait Ozone spray has Lchi 
demonstrated to he healing In a!1 forms 
of ulcers. 

The following Is taken from reports by 
Drs. L'Abbe uillE Ottdin before the Paris 
congress e 

"We investigated the influence of ozone 
on nutrition in general and especially in" 
anemia or persons physically reduced. When 
ltie percentage of oxyhemoglobin is below 
normal (sa>- 9 or 10%} Inhalations of ozone 
for a quarter of an hour increases il by 1%. 
The increase temporarily at first, becomes 
permanent afLer a number of treatments, 
anti one can affirm that at the end of two or 
th rce weeks, the patient lias reached a 
normal figure, 

Tnts is necessarily accompanied, in the 
case of anemic patients by more energetic 
oxidation, more rapid combust inn, which 
tails for more rapid renewal or nutritive 
materials (increased metabolism) and from 
tills there speedily arises an increase hi ap¬ 
petite which in some patients take the de¬ 
mand for food such as 1ms been hereto [ore 
unknown Lo lliem, with the return of 
strength, disappearance of complications; 
in short, restoration to health* H 

J. O, "Van WinLlr of SuEiiiti, Ore., write?: 

"Havts IrL-aled OPf caju.- with Lli>: 0 stint Gen¬ 
erator 4 i lid iny patLEnt s&Ld Itial it iHiMiim mure 
ipood. Oijjj fliiy mttfhdjiei I iutl gktu him,” 

Catarrh 

There ate probably mure sufferers from 
this alllicLion than Irtnn any other com¬ 
plaint we know Of* It primarily affects the 
nasal organs, and, if neglected extends to 
the front cavities 
of ihe head, then 
to the throat, then 
to the tubes lead¬ 
ing Id the ears, 
and, passing down¬ 
ward thrcalens the 


patient with confirmed pulmonary disease. 
Its symptoms are identical with those of a 
common cold in the bead, of which it often 
appears to be a chronic fdriiL The flow 
of discharge from the nose or bead causes 
a continual ha tv king acid spilling, limiting 
the afflicted person a most disagreeable 
companion* 

Til tbc trouble itself as well a? in the 
debilitated condition of the system which 
so often invites it, VIOLETTA treatments 
will be found to give surprisingly quick 
results, The Ozone h i[dialed thru the 
nostrils, There is an improvement of cir¬ 
culation thru the mucous membranes of the 
head and throat, the glands are Strengthened; 
ami it enables the general .system to throw 
uff die evil results. The blood supply !□ 
purified by ozone inhalations, thereby toning 
up iEie entire system at tEie same time* 

Asthma 

Hundreds of people are suffering agonies 
from asthma* Having tried all the usual 
remedies they have given up hope of relief, 
Violet Rays have proved effective in Asthma 
an in so many other ailments. Read ihe 
experience of Granville Holier, 3b liable 
Street, North Adams, Mass,: 

"I use il fur Asthma mu] pallid in I lie diiut 
frtnn GbEighiiijf auiJ I £<.'t wiP^ifnl rtflkf unit 
would rot part willi it fur any murtcy/ 1 

Hay-Fever 

We quote Dr. Moncll, the great authority 
on Ellis subject: 

“The general public lias too tong been 
misled by the tradition that May-Fever is 
incurable, for few diseases are inure easily 
remedied* There are three conditions ad 
present in one Individual at the same time 
to make an attack of Hay-Fever possible. 

'T. Wfc must first have a patient who is 
neurotic—whose nervous system is habit¬ 
ually Elf low par, TEie ordinary person may 
not realize that be or 5lie is ‘neurotic* but 
tEie state is generally recognised by physi- 



VIOLETTA RAYS 
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AJnng with the local treatment the ncce.i- 
sary r treatment of I lie general nervous sys¬ 
tem is carried oil, so that when the patient 
if free from the functional! derangement 
which causes irritation lo set up Ilay-Fevcr, 
the paljenE will thereafter remain well. 

One otlier feature. It is not necessary to 
wail until the season of attnek in order lo 
commence treatment, Il is far better to 
begin before the attack appears* for ihe 
action of the VIOLETTA upon the general 
nervous system and local conditions Is in¬ 
dependent of seagull, 

. I f tlte fi rs t i wo contli tions minti ored above 
ary corrected before Hay-Fcvcr lime, the at¬ 
tack will not develop, for healthy tissues arc 
not irritated by tEie pollens in the air. 

Influenza * 

Ho longer is influenza regarded as a mi nor 
complaint amounting to little more titan a' 
had cold. The Eong list of victims who 
succumb to it annually has established the 
fact that influenza is a dangerous disease 
requiring carefiEl t real merit* The superin¬ 
tendent of schools al Bird City* Kansas, 
E. D. MacDougall, writes: 

[J T am salisfkit my nume Renitatur {Tti? VlO 1 * 
[..ETTA) 1 ms Luactut ihr Uln' an seven! tie- 
£iiidcia l^hcq I felt I WHB nmillf d<iwn with il. It 

*0511*1 l*e a Criidsenil h the peUpolH Lultlil HiLcccau- 

fuhy Lie uziina aenerjlo-ti at ihia litrii;." 

Now re*]r| wlint R, H. Plutfcrts, SuperEutpndent 
SiHlltltHU Pulihe Ulltities Company* CIcHtWpji*, 
R- L., lay*; 

"It mifillt interest yau tfl kn&W Ulal I hrwc 
fmintt tlic vklrlta in valuable Lu the treatment of 
Inftueiua. 

Goitre 

In Goitre, excel lent results have been 
recorded. The High-Frequency Current 
has a tendency to 
eliminate and absorb 
any unnecessary or 
waste tissues* 

A physician lh Ore¬ 
gon has notified 
that with the last year , 



clans. In oilier respects the person may be 
well enough. 

‘ L 2. The oilier element Is the dilaled con¬ 
dition of tbc fine blood vessels in diseased 
mucous tissues of the nasal chambers, 

<f 3. And Still another, is some irritating 
substance curried as a [Inst in the atmos¬ 
phere, which may be Hie pollen of plants 
or a dozen oilier things.” 

If tins first two factors arc removed the 
(bird factor Is eliminated. Can the High. 
Frequency Current remove the first two 
causes? If the reader lias read ihe forego¬ 
ing entitled “Tissue Resistance and Cellular 
Massage, 1 * this question, will be io plainly 
answered that the helpless feeling of tlay- 
Fever is more of a fashion than a necessity. 
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Pace Sixteen] 

IJ M-itJJi ii'.'ii ill; m I] I ip iiLLiirfl 1111 Min IBI u:i i iiTrt IBIHUl I fWIWP I M I* 



Elcrtirtte No, £ i* iWe ti^ciaLly for I lie treat, 
ruuiit o[ Unit nil and pi-Lullites UnufffPlf rtaiitLa. 


Ili: has cured at 1-east 100 cast* of Goitre by 
the use of Violet Ra) r S alone, alld Drs. Col¬ 
lier & Collier, of Clarnuju, Iowa, writp: 


Detafhcftti 

Life is ait imperfect iking if the sense of 
1 tea ring has been lost or pari i illy lost. "Pea i - 
ness is a cottilant source of embarrassment 
lo those aJrtieLed with ii and is besides it 
a rent handicap lit success. 


That he has had "wonderful success 1 " in the 
treatment of partial deafness is the state¬ 



ment of Pfr J, Charles 
Brydges, 7U East 37th 
Street, Chicago, 


"] cj:l any to you tHnt t 
am bavins wrjMrrM suc- 

hltFH in tlm trcaLtucljt (■ T 

Partial DeoimcBS-with your 

Ekvtrrirle Mi- it. TIir- 

r H nlii:iita I Hill II^lei 7 Lt iiici 

frfiem to j-mprrivi; with every, 
1 j( nt:nf rit. Df. RidlBTflpm 

41 f Englewood i» a of 
Sing ^inn 4 E 3 Elc SUfi even. in. 
Iii a cose we arc teEthur 
l',".i iliJ i- rf li I rebuild, 

"I iRl IkarmtgEl Re¬ 
liever LIT Ozuhc Tf C-lOme nt 

in nil inflamed bLutokia 

T^Kjniiraiu!.'! Ariel /GUT N Or 

211 KIcLlruJe Muyiiibcr w:lll 
4i i L BtllKSnn^nt/' 

—Dr. Clms, rSi-jd^cs, 

J[t F,. a.7 lIl St., Ckiicnt’ii. 


H [ jlc.ccL the Violettn fur 
131 y Ijti bl >UI idwr3(i;» Mrs, 

Nellie CiJL-iHeh, (lt I!:iLt 3 - 
3 VKjrc. MiJ. "lie hail Mm led T\.lecfcr4i-:l 
nLr- 1 ui m q.LLHr. cailBrrU h]f 4 v-hc:l ILK 

Ii, Ids lierv.ms Violetta 

wliiefi [e Ft him totally d «j F, Manlike 
] I rT Ls IfcttllLR llllHli? 111 IE- doWll tllC 
Violet Raya lia-vc done Run whi-zli ts 
n hi 4 >f tfciod. - ' rosea of a 


"Fnr tlie si:i itI ihtm we Imvr eisec! the VIO¬ 
LETTA, we nre writ iikaseil with result*, Our 

Sjeatest liesLefil ulsl frill eJ ia with tlia use 313 thi-ctur- 

3 ti^ C Mil ter. Jil Njeery ease wIlcI-C we lmvc u.wr| jt p 
wc have sueurLMt kilji benefit," 1 

Mrs- Austin Peeler, Spnlcnru:, Wash-, irriteFE 
J- I lin-vn bayn sueeeflsful lii removing n ff-alWc." 

Dr. E. W. Allan is, 6 East Lahe St reel, Minn- 
carnhn, Minn,, writes e 

IJ T am relyinj; on it especially in the Ifratmcsit 
nf tloLtre which I have, E-iiumrl tlie V1CJLILTTA 
gives wiiiiikrtul atnl Breed/ results.” 

The- fiicL i. Il;lL nc 
are esc curlingly con- 

*L'tvriilivc 111 4iur sLate- 

mc u( s k barted uh by 

a I-ECC3IL kltcr frun: 

J limes" WortenBon of 
tkaiigrr, 1J i ah, 
writes: "'The Vcutcua. 
certainly jncrf o t m a 
wonrlors, mar) jicccinL. 
r'LLbli^s iuiji i: than yuu 
claim ii will ck."' 



Yocnt Organs 

The accompanying illufiLration shawi the 
method of treatment of Uic throat 
nr vocal organs in cases of congestion, 
licarsctiesSj loss of voice or inflammatory or 
painful conditions in all classes of lmtieails, 
but c spec tally in the iiiroat nffeLiiotia of 
singers, speakers, actors and victims of 
acute or chronic col dis¬ 
place No. 9 Electrode iti contact and torn 
on current. Press the electrode deeply in 
the depression and repeat musical scale, The 
deeply penetrating current acting upon Ihe 
muscle fibres and blood vessels, rapidly 
abates congestion and inflammation, induces 
a new blood surlily, LOJICS tip the nervous 
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tmmw 



TllC Ihr^nl Ef ^ucnHiAAfillly LrcHtcd with EJrvTinJc 
fv<i. !l wllrti used ill tniLnuctiniL wLlJh the 
VEr^Et't liny -Miiuiiil'ic. 


meciiadstn and produces benefit with re¬ 
markable curtisiiity nud niuckntT* In ^aluc 
lo H-ingeri and speakers it outclasses ail 
treatments direded to the same ends. 


Eye Discuses 

Eye diseases have been successfully 
treated witll Violet Rays, lti A report pub¬ 
lished by L. Webster Eox. A, M., M. D., 
Professor of Ophthfllmology In the Mctlito- 
□drurgtcal College of Philadelphia, he 
stated: "My friend, Dr, Coover, of Denver, 
first called my attention to his success witli 
high frequency cafrwti En treating a certain 
class of eye diseases. Following his sug¬ 
gestion, J bad my chief of clinics select a 
variety of eye cascs r from blepharitis mar- 
ginalis (iiklbmmalion of siic eyelid) (o 
alruj.ih} r of the optic tierve for tests. One 
hundred casts of inflammation of the eyelid 
were successfully treated ” The report goes 
on to die other cases of eye trouble which 
were benefited or cured by Violet Ray 
treatment. 


Mi. ItDKcrp nf Stjiffab, N.Y., iu tin esreNtiinh 

ftr-lIJibl-cd lli.tI ui3i l r. Ho trtlp si.;: :ir. fulluWS: "M- 

VU>u!ttQ is iny most value J iM^cstiun. I( ki 
hruUyhl jIkiLII m+mpllllc heallh tku.t 1 never lie- 


[Paue. Sevf^tith 

,i |i i|Uiiii.diJii,iimijiaafl 


far i' ■ i; i ■ i w.nnSil lie iruaicN'd, Jv □Iviululd^; 
, r.i i ■ .,!■ I |i (..iiNliil : 1 11j ik i,.J *«Vi;le lisir.liiic , in 
rsilrllin 'it m i M ■ irlr Biriiveiiikc ImcIi iti2 visiini, 

V, I 11 Ii WAS Hi I ii ill-it V LI I .[I.L■ r>. lJ ll V h eillFQEl," 

Mi 3 E-ii 4 » Iih i Iiri:it 4 iuly ptoaflcd tn rvc- 

ueitlPrlid Nil’ %' r 1 1«11 L ili- FriuiiJn, liuViTlBL JlK 
Sc3i 11 ivi ha | mu wuriJi, 



3:jff kl I nr a »r<* srv 1 1 ■<• ,i.i ■ • I m. Tuily witli Lhe 
V'Uhi Ua |'.ir 4 1 1 4iIn 1 1 l wUi-ii Liuid with 
h js-4 fcr4i-tr bk, 1^- 


l.riWerri) Vitality 

lllisfpiprt a ini iijn.-i .liIuus ofteu leave low¬ 
ered vi i,i biy In'Iu i i»l i in: n i, leaving the burly 
niit ru-ty viclifn Injiiber disorders becauie 
Ihu |iuvh'i nf ii ■ i .ii ce is 3ovi r ered, Violet 

lf:iv. will ... ii.-.i Me iuio the body, lltii 

Iw'i lirni ihr rK|tci icnce of E. M. Barumt.I), 

C, ol Mi-.nft lib’, Pu 


It ... p.ibifLilly iliiu you wdll be In* 

icrcMed hi tin leslirnoHy of Mrs. Nr* 
IMbimm, ,l|rl 'm Cottage St.^ Kewance, IIIfl 

"AW j-kfii" 1 ^ll'i rentilLn fllrtniiciefl tj thr tM ■ 
I 'iH Vtqijn j '■ I ll.LVr K.Lill-Lrl 331 Vtcipln MuJ J 

IrvI .- 1,4-11-1 1 1- in 1 hill Ijs-f i.i re | HE 

V Ull i I l A 
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[ Paoi! Ninelteew 
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comes dry and briltle, the ends s,p]it,. and 
the ]vnir Rills out, The cause of such an 
unfortunate condition cati easily be re^ 
moved by a little timely assistance of 
nature. 


It gives A mart poise and self-con¬ 
fidence to linvc a fresh, healthy ap¬ 
pearance and well groomed head of hair. 


nealh the scalp, tile ’ ^ 

fi.lLiclc l,™ e merely 

dormih t and not dead. t ;. a ! r ' r: , to p ,sir A-alp >■'■ 
r , , direct Lp liy mi‘,nnn tif 

In such cases atim- nietai electrode Sir. fi. 
nEation is necessary 

and no better medium L obtainable than [he 
uae of the VIOLETTA. 

It is Hint claimed that a growtEi r>f hair, 
will be produced in a case of total baldness, 
but where the life principles are jfill present 
ill the ioIIEcLl.h a reasonable use of the VIO¬ 
LETTA will develop a natural anti per¬ 
manent growth. 

A few minutes' use of a VIOLETTA 
alter shaving will remove all soreness of 
the skin. 3 l produce* an agreeable, refreshed 
feethtg, and leaves the skirt perfectly 
smooth aud radiating with the color of 
perfect health. 

Thcrt are two jnethods of giving both the 
scalp and iaciu] IreiLltnefit: direct atid in¬ 
direct. Direct by passing the electrode back 
and forth until the whole scalp has been 
lreated^ indirect by allowing the patient to 
hold tiie electrode in ync hand and the in-" 
ptrument in the other. TEien by Uiruing the 
adjusting screw forward to the proper de¬ 
gree of current, die operator Es able to draw 
the current to the scalp by mean a of the 
fingers of both hands. 

We can frankly state that tins is the most 
successful and scientific treatment for the 
hiir and scalp. It removes every particle of 
dandruff and foreign 
matter, Immediately L 
relieves ah itching 
sensation, causes a 1 

delightful, restful 
feeling of the scalp. f J[ gsT 


Scalji e rLJiuicnis viib Mlu Violetta are unufluaily successful wlms appEted with electrudc No. 3, 


Scalp Treatments with the Violetta 

(Dandruff, Lulling Hair, Hairiness, Itching Scalp., Etc.) 


I T IS a well known fact that falling h.ilr each and every hair, encouraging it to new 

and baldness are d«c to the faulty action life and vitality. It Inis a direct action on 

of the tiny nerves and blood vessels that the liny nerves and blood vessels sti Emil.it- 

cach and every hair is supplied with. If ing them to perform their proper fuEictiom 

good, rich blond, laden with the necessary of distributing Eiecessarv food supply to tEie 
nourishment, does not circulate to the hair, hair. Also the Ozone which is gcsierated 

they arc literally starved- Bacteria] and acts as a germicidal agent anil destroys any 

Parasitic germs get a foothold, -causing the organism present, making dandruff impos- 
dandruff, (he hair slide, 
falls out, and hald- 
TjwTvO " /ft ness is the ultimate 

less? i / ™K- 


lifiw mttnl cteotmde Nd. & is 
t scalp treatments. arc given.. 


To look really ‘"’clean cut" greatly aids hlni 
tn business as well as in social affairs. A 
man with a sallow, muddy complexion, tho 
he he clean shaved, does not make as agree¬ 
able an impression as lEie man with a 
beatlhy ruddy complexion. A ha hi head has 
never added to the appearance or Elignity of 
any man. Tt is a thoroughly established fact 
iliac there is no reason why xny matt should 
become ha Id, or have a sallow, pimply, 
muddy skin. 


Woman's headgear, from a hygienic stand¬ 
point, is more sensible than man's \ con- 
sequenlly, women rarely suffer from total 
loss ol hair. Frequently, however, on ac¬ 
count of circulatory derangements, her hair 
lose* its natural gloss and vigor and be- 


The VIOLETTA 

applied to tile scalp 
virtually exercises 
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VIOLETTA ft A VS 

niiElianEiiuia m i mMlMlM l'til I miuii ijii n 


that with (he air! of Violet Hoy? re lias 
cured catarrh, neurasthenia, rheumatism, 
gaitt, tuberculosis and obesity. 


cure (if Acne r.l die Ihclv ]t bcliiciL nil- COUS-idcr- 
ably for tin: acne is putt," 

It end these fudorsenieiits frnm jirotoKsionn! men 1 

“Hav^lecomjtlis-lNol same wonderful things with 
Lt, ejp^eially j™ skin dinner c Vmi nay Imve re¬ 
port df IJicm; :f van wJsdi,"—Edwin T. Jajoicj, M, 
D., WattPloO, IrJWflr 

"'Mj 1 Vinletla flcn r ml nr is lining L'CTT srtthfnctaTy 
watk, 1 fiisd Ji csiKcJally effective in Launituus 


1 blood purifying organ and :L is v[tally 
necessary to keep it In perFeet condition 
amE normally active. 


and if used regularly it is sure to give 
Easting re 5 tilLa. 


A wv]] known Jictrcas adds tor praise, THiie 
FriffBiW* writes: 

'"Chi'erfwlty wiEE I add my prosit fur YEntolta. 
hi Llic heal J ]ln:n ettaSCi 1 and 'flaalJter' I've lnid itiN 
jUiflU Fcirturn- In iiiiil, [1-4 Vi'J.J'v DIlRI-KL. It 
ciirni my hull Lit r ui liubrilin. Ad fur niysflE I 
usi il for fotinl (rratinenlB mud nyneral hLinA&jftL 
I can next hu>' tuu laut-b for it." 


COULU NOT BE WITHOUT TT 
ij Hiv E Leiib uaini4 yuiif Viulirt Ray Mil chi dc for 
re me tlnm in njy beruJiy jhSxl-ur. The bciiefivi.nl 
tbshKp are simpjy wumlcrfu], in imi necLaufl tfilEl 
IwtEi faciat ami scalp wnrlf. [ simply tould net 
to wiilnlit il.” -Mrs, Carrie CiicttiinahtUti, 
lt!4& Eaac ^5rv[ Street, Cliicngn. Ill. 


VIOLETTA, treatments not only arouse 
the circulation oli the surface of the 
skirl, hut cause a "cellular massage. 13 
Jn this war it rC&dhcs the deefj inner litood 


Obesity 


Modern investigation Ims proven'- that 
obesity is not the result of over-eating of 
Inis and sugars, but llie inability of the 
albuminous eleincms of the food to be 
readily oxidized—together with deficient 
exercise. * 


"I Imre htcri uhbb yi 
fill £lHhE rtBILllB.” 


AM A IB TO BUSINESS 


'’We have two nuselLlnea hero Hint luce Eit-cn hi 
cfliiiiiLiit nii fur C1 1 l- [mat year llhl :i lull. Wi find 
Imsinr^s Suurcsninf; Lei sIjcLi an l-lLiji.iL tllJll Lt Lri 

JkCCCBSFlFy |a [Juriduiic mure i.ULt l:t.+ [ij fiUJI-pLy l he 

demand. 1 ’ 

—The Canadian JbirluT & Spreintty Cu. r Lid.. 

TnrunEiT, Out., CiiviiiSiL, 


Tlic semi-starvation treatment of obesity 
is wide of the murk. What is needed is to 
restore the normal balance of juttrition so 
that tlic distribution of food to each tet of 
tissues in the lioriy will conform to nature's 
intent id n. 


Correct the abuses or excesses {n any 
3 mbits atul set yourself upon a mixed and 
heatlhy diet and Ihcn make your tissues 
distribute th* ntitritiun pnoperly, This can 
he done by the resources of lhe VIOLETTA 
I77GIT-FKEQUENCY GENERATOR. 


Many cases have been reporter! of grey 
hair lie lug restored lo original color. To 
those interested we refer them to Dr, Eber- 
harl's "Manual o\ High-Frequency," revised 
edition 1^15, pages 223-227. 


Torpid Liver 

A largo proportion of lire ills which 
afflict mankind are caused by a torpid liver 
if your liver is not. in £bod working □rdei' 
ynu will be constantly ailing, for upon that 
organ falls many of the most important 
processes of tike body, Violet Ray treat¬ 
ment will excite Liu: liver into activity and 
restore buoyant bcallb. 

Dr. J, L, Suavely, 401 Second Ave., 
Sterling, II!,, wrote Us 
tEiat he had secured / ^ nk 

excellent resulLS with 8*7 

the Viofctta in the 1 

treatment of torpid 


.TO and 31 for further Tetters 


Far Ftin^vinjr EuirpiliPB lit, antt Fiif in(TI[icatiwn 
flrc-lmdc Nik 3 tia.K ]tn.Ti'n ulf-LuLiv^. ALmi b+cil 
fur ilcrn sealed cans wtiere ih'rji pciwtr.-itinn ii 
[Equirnl, 


Facial Treat tticnls 


lllrtiCB 


(For General Massage, PimpleF, Blackheads, 
Eczema, or Any Skin Disease,) 


and lymph vessels that course thru a tad be- 
Lween the muscles and tissues deep within 
the body” and right here is iEi grejLtesiL value 
for these are the ones that feed the surface 
tissues, panl tEiat bring new and lasting EiFe 
la the skill. 


Acne {Fimplcs) 

Acne (pimples) is terribly disfiguring and 
causes great embarrassment to those afflicted 
with it, A jicrson with ii pimply skm is suf¬ 
fering under a distinct handicap on account 
rf the repellent effect of the coinptahit. 

It, J. Kotiiicfi 407 SuiiLli DuatLiirq Se. CbicLiuci., 


Few people realize how important, it is to 
give 1 Jie skin intelligent care and proper 
treatment. Few know how much the health 
atid general com- 
^ fort of the body 

Jut ^ 

IjU the proper per- 
J If fomiance of tiie 

*** ffl? ftmetions of tEie 

U \\ vl Rl The skin is 


Skin diseases of all kinds arc peculiarly 
susceptible to Violet Hays, A prominent 
Chicago physician reports notable results hi 
eczema. Many cases of eczema of a dozen 
years 3 standing have been cured in ten treat’ 
incuts or &o r this physlciati states. He adds 


'I «=se4 I hr: VfQl*ETTA instrKnieal fur a 


(C) Jeff Behary 2019 


12 




P Atftf T w k Mr V -Two] 

t.Llij.lE:sinm3i!immii|i:nrnim]iiimitmini3iiiin'[i!ii;inn[iiiii]j'i|j:si 


VIOLETTA RAYS 

IDtl illlLlllSIllElLmEILllUIILII^millllitlllLltl 


Whjit ThuMJ Pruminant Jtnimills »ml iVowspuptir.-i About, the Violettn 


Exlrncl front the American Journal of 
^Clinical M edict ft p,” 

'“ttiifli frequency Tor Lli-c aentral r riol iriojue p Eras 
ft>r many years. 3 h'f:i i surt nf | hi: plan dream—■ 
stMwetiEHp which Ik: lias looked at from afar, and. 
inr-giul fur, hut which srrmftd to lift cut nf jii- 

TcjcL Not afujiH because of tlic- Jli i:.h Ceil id high- 
f rrti-uniT v mu hts-1 fin leg'll that is. an item, trw— lmt 
because ibe very pal tents upon wliuin lie must <!■:- 
si red to use iSiii sort of therapy. ]mf home pal testis, 
Ire jli u L nut E ntt'ia iLrt Ihclicfila 3i i" tbe tl hw klily size 
of ihtm: ontfita, which limits its me (u llict office. 
Bulk of tlu:se -ilistaeL'CS. arc uvrrcuilie fiy I lie VIO¬ 
LETTA 11. F. Generator, made by I he Blcadtm- 
IIiiie Cnuipauy. of Chicago. This cscc-IEeiLt ap- 
pundits it easily purinhk, e*e red i ugly miidciaie i-i 
price, and At I be Rame time IdCl |wt cent efficient. 
Itldccd, it has many splendid. tunlcJrcS winch make 
ii Btrperior to nny ether wc have ever seen. We 

IlSVC 4101 lirtle Or ipOim tc detail all these feature* 
here—rnany nf them would pass uanoiieed by an 
i:iCKPCr£ehC.rt] eye—lint lliey arc just l.Ji<c Lliiiigi 
tluii make a finished and perfected instrument, En- 
cddcntalJy tile company JiULh out a capital r[inica] 
cluirt of instructionr-, sBowinij ettac.tiy wJiji con- 
diti'.M- arc benefited iiy E!:>■- tnuatnirriL, and Ltie 
precise tec Ernie in eiwh conditio it," 

lift met from u Medical Council:'' 


"TV VIOLETTA HiKlL-tTeiiiieit-ny Generator k 

tint uf tint ninja I'ljuniwct am| at 1 lie "same time [lie 
iriuSl efficient tlkb-li'njiPLiiLj- iilsE rcune n I. nil t ilC 
mark'-t. The cut ire iiu-c h.vii L:.m i : : l i.-i ■ I ,i i l le il in unu 
oiece, inaUilg il UU accessary fur I lie ■ liHL'tnr tn 
Iravi: Iils luiicjft tci adjust Hit machine, which fflajf 
tie in piime olher part sf I be rutrm. The eurrenl 
can L(j regulated ivliik (ElC treat mcnL id bdilg given. 
It delivers a current of very lugli oHriHiUiuns. Il ' 
ia fully guaranteed am] n very ftiSOlLuhle price. 
J'ur full. ia formal. j(i||_ I WO hjiuhi.nne chn.il r jIh'JIlK 
tredl Clique are fun licked hy the nianti] aclUrers. 

Blnatl-ii-n^LluiL (.il,, ]] Bomb Despinjue-s Si reel. 
Cfiica^o, 111.” 

Extract from editorial section of the 
* Electrical Record, r> 

"The JJ-Fh a.rlr*■ t>1.1n Co., II Smith l3ftaplnlned El., 
CUEcauo, is marketilie a 1H:W Ijpe of cluctrkal ail. 
harii lum ml led tli^ VIOLETTA, li is small i>i dijie 
arid very efficient in ope ration, It Eh iitark fnr 
PfufiissLcnal n? well ILH f*r privati: urc, ihr fre- 
H|ue:icy h-ti li« HO Uigli [lint no sen sill tail li felt dur- 
ini' a incitch'iit. The peneli-aLiiiK iimpf'riv of the 
VIOLETTA riul only has a beneficial elfnt locally 
hut. aEse acts Of a luilic Llln nigh, i lit the hiiriy," 

Extract from editorial from "Fopulur 

ScienteC 

HI Tlie VIOLETTA slmwn hL tlm illnsLratinn pre- 

aeuii many fealuri-: n-f inlurnM. The Wh,- uf l]ic 
ajiji.iratiia h particularly indicated in the fari*! arid 
scaljj in.'-ntmeiita wlienuiu tlie raliie oT llic High. 
Lienucbey (hirnent lias- been demtuirtrirteij ui.my 
luru-h in rcecitt yearn. '3'lie apjiaralus should prove 
eKCCediitg3y useful for home Lreatiricjita. 1 ' 

ft. L. Alien, D. C. 3D5 So-inc NaLsoria] flldg,, 
Eouiic, lnwa, wrjtftRt 

”1 hace lull very results with I he anplka- 

Uuit nt violet Bays Ltl eaaeh uf I'arulysifl. E3ieu- 
tpatlain and WeUrttiji r am] think il a vary great 
lielp. 


iJI:[| r i;T;ILI:!l! I1 j ElllllillllllLIILIInilllilVlil«;iIlllltlJruiLllliIriEliI.. rnnihn M imu. 


Reprint from the Chicago Jounuit. 


J Violet-Ray Treatmentji 

Given in the Home 

Tin? Viols t/TUl la tfia CTtUe^t force 
fnr hflaHh Find, bratny svhkh Bdcae^ 
ba.i ever ptuduced. rA ^omparaitval/ 
receriE diocorery, it bai lilrendy wpjt thi 1 
universal ImSai-aeipept In tka ni-.dk^C 
'profeishut, 

At fast JE firings within -Brerypnc'i? j 
reat-h the Ite-,KB-sfvltiff flUalitLti tt cIec- \ 
(tleUy. It in-Inna (hs-m. !n fl form tfia? 
id td[*. pkaaiM 4pq honcri, l^( io I 
IIIt=litat depTc-D, ; 

The VIolt^.Fluya produced fiy tha i 
VJolctti Insiyument and, nppUatl by l 
meirii *f gtuaa RliMiimantj nr cUee. i 
find eb, Thu elcctrltil dlBchart* tnay 
fttFfnr Id itic cyo Co bp & single jpark. j 
lint [n 1'calJLy la intuit up of a nuiybrr / 
, of MicceEaivo Fpai'bta riHpwing each / 
otlLC-e ivith a tilth r*jfdSfy that they J. 

ifiy-ngf! dlrtetlnjiR jnillSiwu ul Clmea p«r 
cecond, a mpeed tUttl fli^ eye cannot 
fifUc, nnr tlsc ietipc^, fed.' <For tti| s rta . 
l i'i>n fHo curnnit prodiictd by th» Violet- ; 
\Tbty J-i FjnjnEtlmaa called a. "Hljh Fre-f 
Y'Jcncy Current-” 

) The Violet-ttay has a pltaiauf; ailm-1 
/ufinlng effect whenever apiHEcil and 
f brines tfiei blscJ tlnghne to i Si i? iurfaep. 
^lentrlfying ifia tJsaUtbl wLtti life, 

By Itoldlciff iny attach meat In the 
hand n rclresiblnp nenso of w-armtli and 
mhllnration lu iirnducGfl n-JLlc-fi cdii^^ 
1-ejiful rclitTalEon. Ttilu KadaLlyei effect 
\<t i-noaL utiGfu] whero the, raiirlUon or 
Hit tody nepda to be Improved, Kit 
iicr\\m? rystflni reinylgorated ntid alda 

-II flic nf tiie bady la per- 

termlnn lh«ir titiUes. 

Spnaldoff Of tj ;a VJpkfLa, whk?t ie 
run an fuc Lurid fiy the Btoadein..D,[rm 
Cono5aiLy, Chicago, a pfomluenl mEdFcut 
rnah titiidz "With contlnnad u>:u of tho 
VSokttn, the ruddy plow of heaLtlt 
lurns L 3 iltg finLlrd clu-elta, rou feel 

,1fia foy or perfect circulation you 

reallia what It lucanR to hava eviiry 
nerve, every oi-unn Jn Ihe.fiody working 
in perltel ImiiEIOLiy, [ r h fts]iltatnt|nc 
and p^rnirin-cnt alLitiulntJou & l ,i ^ ^vfl^ful 
inoiFgh (i> reach thd b&neflt every part 
nf tfic body, yet it la sooiLdng, ea I 
absolutely delightful, that n jlngiu 


VIOT.ETTA RAYS 

iiniiiatomLi iiiiii:hei:]i imiiiFini inn:u:u]i imin: n 

Extract from "AmiricaA 
Hairdresser" 

U A N'hit Electric Apparatus,— 
NOW ivftll lElc -advcHE nf tlie 
VIOLETTA a simple and won- 
pit apparjlns is. pEa-ccd tu tlie 
hiridi; nf the operator, and a 
pnwerFnl ciiTativo aattn! id j?kcud 
■wi tli in every lm- , ly i 'i ri'Reli, WuH- 
derftil result have Lcen uli- 
tained in tin: j>f tile VIO¬ 

LETTA and many taseti nf gray 
liair ni Kinred have Iwen rcEDTtml, . 
The VIGLLvTTA bids, fair to I 
rcvnlufionJco the tniire profCB- I 
Bios, 11 


Extract from ^Electrical 
Experimenter^ 

■'One uf tlic sblulkat practical 
higluFreiEu^iicy machines Kuitlibk 
fur either direct Or □ IteniaL i ng 
currrntR, knijwn n5 tlic VJO- 
LETTA, is :E1 msL rail'd Liiri'wLlli, 
Thu eompfcti: utitrit in suitable 
fc*r Use by any nne, i.3wii||i hi 
tlic B|Ufcisl tlcliijfti of tlie vlhint. 
Eng iiiterm pEcr nn this device, 
tin- actifijs of sanse is very 
sLcuiEy and nnjfu mi, 

<l Fur tllOSe desiiii^R in tnkc; 
Owsnc treatment, a gla=.v Oiuhe 
ffeuefatny in furttliltfiE at nligkt 
otfra Host, This [tulrumcn* 

SEOncrfllti eunrsiiuiEM it'.i.mci1ics 
cf Oj-cmc, The treaiihetit is 
very J.iLctivtiut ami mnaiir.g re- 
aujt-s have been obtairiiid, 1 ' 


Extract from "Electricnl 

World." 

'‘'For trciiisfig vaiatuiM diseases, 
inviHunting tlic nCTTOOB ByfiU;ji| 
a ltd facilhattinir Ike tJerforiuaiire I 
of uliystulugicnl fuuctiuns, a 
soia I f rmichtui: K>eain mli en¬ 
ergies at liigli freirociu-ies lias | 


V!OLETl L A gunc'jctiir as il is 
nailed is cnchiKi’d in n. Bn;all case, 
and is pruvlded witli varitms 
types; rif electrodes fur treating 
the scalp, face. tbruut r etc,” 

Extract from it page 

article, "Electrical Review^ 

"An advinec in applLcatinit of 
llsgli'l''mmeacy currenta IlSiVC 
been made [lLn.iUk.li tlic advent 
iif VIOLlvTTA Hifflt-Frequency 
Genetator. a _ niodcru ecmsitific 
Lnitrument wliinli doea alE the 
worli, uf tlie hulk tdd-tyiH! 
machl ries- Tin- pompnet eon- 
Btruetiuil -uf tlic Vioictta eguip' 
•nent, ils simplicity apcraUiHl, 
and its safety, makes the II, F, 


■'Ti ir rcaliy a Eimirious elec¬ 
trical treurmciLt. The nuimiian- 
turtie, Bl'.-ad"iL-DLni Co., CJlu 
caE u - furnishes witli each in- 
e’run:err. n bnakiet nn the sub¬ 
ject' of High-Fregiioracy Violet 


uiiiihitiidimiuuirtLaiiiii iiiiiittiiii inmitiimaii 

Reprint from ICashingloti 
Herald. 


Breathe Koumain Air 

iw vou a own ho mf— hew 
imiiKMiiiT to vio- 

LCfTA II !QH fltEQUtNCV UCN. 
EflAieir admit; of pnuouc- 
TION or UjlUnL IN ANV QUA*, 
Tlty^P WHENEHEK OfaUien. 


uE ltl, | a ,h-i B«~ 
H'fi Ptniunr.u iii4«nitar 
nliln [MBrilllil dlziet *\+r- 


Uwf AEP. rOOth .m| V/ATKR * 
1*4 I inrr-l jli (cof HtIb^. TVfl r_ 
»*!■( V'.t.p «lfhnn| TOdJ. iId/i wll 


IMIull. ,!| heillU irrili 
^li;lis« IlItutsI ■ dA,±. ; 
Violin Hi|i yrriu*n 


^ IHjT'.td l6 e luH Al Ijf hlliTn! 

W'.lrb SIRIfjLnl r-rnTTMUh quiT.ll i: I. 
H.r OHiti. Jiy ,h. UHI lSI , j[ j, 
lnr ° ™ I-IIM41 rtr Inl jJf.j |i, fl 
134. Nhi, 4ud lu [fall »IT rjinihln,. I 
■t'ntil.r Wltb I hr hlDud. i-jrl'.llur II 


l:; - MMK Q eh Us 
1^'^? llANgcr EKjstt Far 

i <*li. [.iiiu-rh. AMhuiq, Hit J'unr. 


fitllll ex,lor III fnpiithl 
ll=n - U Ibu bury 

ml F'Ji:i[ HtlbLc ' 
Uxl-114 1 mnir ju:, n | p.rr 
“ fF pl*TCI,l|0|| L'l all! 


rPAOR TwuPHT-Th-TTEP 
l linn 11 in: iiili i:il i;:i III MaHretllilli Hi iii mil 


J'rujpi "Tht Philadelphia 

RttiordC 

Mau usually tilings of himself 
p a a unit—Lluit is, ujiEcxt; Em lisp, 
rcnn Lu he a -iikliiir and iim 
fjcrmanfl hace sJtut sj-iiuc oF IlLiu 
aivay. But even in that cade lie 
is liti-ry [0 regafd Inrnsr-if pmiFCly 
as a dainaeerl unit, 

.Tknnfillli. ss man, luhWL-ver, is 
kidding biniaeFI when lie rim's 
this, fur ItlaiL is nuirli' up nf 
tunny billion tells, aonacwluiL Jilce 
l a hmtcycortb — only di&erentj 
l bluud, Iwinea, musekti, fuL. tuils 
V and hair tre modi- up uf oouti!- 
f li'SH rriieroscopic units ur cella, nf 
I diffotent ±li;i[jcs and ac- 

f cording lu tile* J«i(-Ls uf t|ie lunly 
f vt IlEcU tljt-y runs.1 jtnv 

Sriiaclim-CS 0 majnrity grvmp of 
tlmac ceilla, or in ^ large tHiUorlty 
ill Piimc Hcctimi nt lln- apatomy 
'■I than lav rJtjwr ftll him 11 lie. 
tause they fiavu nut been treated 
kindly, ur art! wi>r?l out ami e.«- 
liausted fiy cscwiive Htrain 
LliruTvii up,ill Ihem, Then num 
Ei'Ip pceyjslt and cnitp anil gucs 
tu tlie '.IiwCiiI', Tbirt alwai'F IF a 
wiae thing m tlo aider the cir- 
clirustarim-F, fim very often ?he 
rircuirifiEailci'S eoul.i Fje Jjt-efclHeel 
were- Cjie ci-IIh IreutEit prnperly, 
To ail] in tile |js.ipr:r 1 real tile til 
cif tin- orlla HU kites has invaded 
the hoiiiL- witlL a new ami ilu- 

inesLicjilct[ aFparalu.s fnr tile ar>- 
plication nf (he win let t;iy. 'The 
duty of I ln= viuJet rny f hllhertu 
emitnuid tn tlift elafioraii: and CK- ' 
pensive J 1 . 1 Nir<itu a of till: lab- 
oratuiy or tint SpetEaE prrie- 
111 inner, ii tu massage pi-nlfj Hie: 
tiri'KiiLt cells arni make (hent 
Fae] ffiKid, 

The vifilet r»y is a first remain 
of I lie X niy, Imf. ualike Its rc[. 
SitiViF, it [g 11(LOrlj' amialilft -ji'd 
dncile, ImnducEng no [rril tiling 
ciFeet. Fur this reasnn, a.r|L| tie- 
can ec Ccttul.tr inaHpani: is niucb 
innm penetialillg ami piLtk Elian 
the eCQUflnn nr mtiscufat' VarieLy, 
tlie yin let ray 3]i]ia rains bids , 
fair hi become OE Important 
.idjitrirt to His Inline as is I In: 

Vi ctm la, which massages dull 
icare away fruhi ih<: rnind. Pur 
iijcAlilpLe: 

Fon JJitApy's Ha m 
DueF milady fear that d-nadruiT 
3s bcgiiLniug tu make inroads on 
her wealth of hair. It rsoy be 
due 1<i prior cimilitiun in tin: 
senip, Therefore milady rernorci 

fruiji ;l ni'it [nadior vai£ a com- 
pact r<fHalted cylinder. In one 
end i»F ting she fastens n eniiili- 
likc orraagement, 'L’hft other skv 
mraiects with flp clcClric- JiglH 
socket fiy means nf an ordinary 
I'leriric rnrij, Nuibitig rentains 
flic bee tu do e*cc-|il tu ciinih Ilit 
hyir, and from the tee tli of Use 
violet-ray ccmali tiny streams <if 
ekntrical aelivity at ream into the 

pea Ip. iIujcclieujijiiiimI li y any 

sentution and fleetly, inaaflano 
tke milliiins nf tiny ncatp and 
fiEnsd vessel cells, and even tke 

lilnrJ ciiT]iuscle.s (hfimseEves, 

TTtus tlie iliiyaiatiE cells, stim- 
ulat-iJ in activity, do their duiy, 
ami east ofF tke daiidrulT evil by 
furniphliill lhr pmner pouijjli- 
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Pm -a Twenty'Four] VIOLETTA RAYS 

qi:ii|ii|illh:Liiiiiininiii!Lii:i[i.iii i iii:in:iiirii:r|]:rii:3iiiiPir|iii|||ri]nm]|ii!n!-iilliJii | li L M3-'ll;IILi. F [r!Li'iii'.ii:iir:ii , iEir.iirii]-iiiiiJ[;iiniJiiiiiiLiii 


What Physicians Say 


Rcr-uHf nli-tii inti] by llElyiitiaiis LlirCiLi^Si- 
OLit the country with the Violetta in cities 
qf rheumatbm, luttlLagO, bronchitis, nerv- 
qgsncss, neuritis, flturalgia, goitre, etc. 


SEES GREAT FUTURE FOR VIOLETTA 


M [ have taiuE cNcnthul rciulla wilh your VtO- 
LETT A nnd inn f*r the tin:.- when, they wilt he 
t!Ki: by nearly .nil En l:iu |iri>t C-E-sl-an." 

—Dr. J. J, Smith, Ucivtr Dn-nt, W£b. 


1 


ESPECIALLY GOOD FOR LOWERED 
VITALITY 

"I mn ivcll f 1 1 .j : i l l- ■. L with Ike Yii'lctta Hk;k- 
Fretiucitey inshnnn.-i:1. I find it cspcially gurnl 
I.t putieutBi -wilti n l«w vila lily. I nil end muLit- 

■' i: ai'Titu cBdtc ul file apJilicatlirS. in itic .tear 

future.” 

— Dr. E. M. ll nrni-tl r 
Mu&atile Temple, Mesdvilhr, T«m. 


INFANTILE. PARALYSIS, GOITRE AND 
NERVOUSNESS 

"Alter using nnn of yultr Ylcdcllil Hijjb-ITc- 
<[bc:i l y Outfit* fur the prist :mniIn;r pf mr.mtllH I 
-iji i pleased In inform ymi Llud [ am mar? than pnh- 
iaftcJ villi LL. 1 Jtn.L it 
□ gn-at ]ie]j> ill many 
CJLbC*, i-rifh. uirilJy sj-Ui^la 

ajt Infantile I'inipi, 
(j a .1 t r i I E i, CiJLtri:, 
intrviiuiticaj, etc. I 

cannot nrujlnitieairj Ihi- 

Hlvb.Frequency Cur. 
rent, ami nUH-n- pspi-cl- 
rilly ynnr iDpparaL.ia 
Euu lailghly. 

— Dr. E. H. Dunbam, 

HP' Ferry Strent, 

hedw-WuLky, Wash. 



"Have treated nrc c;lsu imth Ozone Generator, 
Alld (he !U[jcfcll Mid it did liiin mure good Limn 
any nit'di nine lint I hail jjivun him. and an I.. |]|t 
ftpaih (Viuteri' I have removed several wurts with 
11 mid hi h.l if very baLis-tactury, 11 

-Dr. p, O, Van Wtnktr, 

U. S. NilI .umi I Rant Bld^.. .SnlciIL, Or-c. 


RESULTS OBTAINED beyond 
EXPECTATIONS 

■'ll bEvcp mis fircal ]itrnmre it, endorse F(5ur 
Vmletin Hi|fh y ri . 
ijcicilcy miLTunurnt- 
she rciulti obtain rj 
are far heyon.il mj- rA . 
peetaliunj, Tlic TFicr- 
yieeltic yatue of Hi[r|| 
Frcnutfiicy current is 
iindurest m-i^tcd. 

—Dr. Carl E. Brown. 

Mariun, luiva. 



^ JlCESSA Ji Y I NS TH U M EN T 

'‘I like- illis tiiachrEic very iJiiieh, and fnul it n very 
stfcHKflry tittle instrument in my iiIIicl. 1 ' 

—Dr. Howard F. Clark. Stuart, la, 


VERY SATISFACTORY 

"About tlirue months ngn i jinrclin.rci] line of ynclr 
II: I P I !•• | I I- -I . •• . .1,1 - lull I..I , r* - * • . r.l - 

very jsjkisL aati.'ifirzlinci," Dr, ft. (■. Wjlcim, 

545 South Ctiicano Stieet Joliet, III. 


GREAT RESULTS IN STUISIHIBN CASES 

"It is juul twi> rairnlti^ cilice \ye ruceivud vntlr 

VFatalta [lijrli-FtTniueiLry In-Etranirnt, atiiL liove 

KL-rerl it a LliurnLi^b trial in [III- L;lli'.viiiH ■:;i3-l;:+ 

with Rirnt rtiiih": Lnitre. CarbuncleB and D*Mp, 
E'.inia and Bun inns {removed), 1 jtilim rrhra, anil 
Tltrtt CaflL'i i'Luritu: Tujuuth. Tbt ahjifu uaaea 
(esei'l't ibe Farlmnuh-K mill lHiits> were nf Jung* 
flUindlim tmii are now entirely well," 

■ Dr, U, J F Etaekniann, 
US West 4Lh Street, Ottumwa, l«wa. 


V tChLETTA t N DlSrEJJ SABLE 

".tfUr urir.s IliuLi-t'rf-ij-uenuy CurruitL ftir several 
moniha in -t ecneml practice my reaulta are 
uratifyiilii In lay I In: least ami i wmttil cimsider 
ibis Inn nub of Tlierniicut kri iirjetiually iadcs- 
lieciiaJhle [<i evnry practitinlier. The enlut 1 rannnl 
Im- tatimalcd in dulSurs. iintl rentp. "J’ku reBU-tla 
Lilil.iincil in a latJie variety el ra.wa lead me 
hclieve tbo future n-F 11ish-Frerjncuty Tlierepcytici 
eauitnl. be Oyer-eStimatea lit iLls writiUu.' 1 

—Dr, F., R, Gillner, WiiEetwi, Minn. 


GOOD RESULTS IN RHEUMATISM 

i!, The VitileLlJi has jiLvfin ntu some very sciti ifaetniy 
n-mlrt in the lreiitnirntsi oF Blii-uiiuitisiii, Nrurittfl 
lirid L.'lcrnic traublcrs," —L)r. ii. E. Weaver, 
Pre-uirlrtni urerfiitnl Society i>f N. C., 
Adhui/Ltle. N. C. 


WELL PLEASED 

'T will Bay tlint I am pkna^J with t]in an[i]ifi|5ifl.n? 
of Likdi frenuuiicy current ami liave had auud re- 
solLy Iitim Jig use,” —ID, J, \Y. Oliver, 

Dougina Block, umalia. Neb. 


Dr, W. C, GritTin, CurtcrsviECt, Ga,. wriles IhaE 

lie ii trcarijtjf in.V caBeJ of goitre and Iljs alieaily 
iitcccatf ully ccmptctHi Icn e,™» oi jcitic. and 
adds, "I use tliu Viotutta. evurj-- day and could nut 
ffnCt ilonj wijlltMt Lt. rr 



VIOLETTA RAYS 

uiiuiitl:lliiJsi([iilui3l]mKmiJiiiiir:ilriilrliBnsiiJiiiiir:li]lild1lii|nnni!i 

ALL SWELLING LEFT IN ONE WEEK. 

■'I bavr had succce! with I bo VTOI-KTTA su a 
tue of Carfionoini ,,-f itic hreaKL. El vv-hb ilj ki|!l-r 
as a Eiru'i I'KK. and 1 red need it te tliu ai-zr i' u 
ana]] walnut lifter ciukt tWIM ri week 

_Dr, Cari Cruber, Clintnti, Iowa. 


ALL PATIENTS LI EE TREATMENTS 
M lt Ini inTTcd very Iwrttfielfll in tile followiJtg 
Cfljii's: liLcKmatisin. l^ralyna, Pinairsv, l^-U' 

CL'jrJLCfl, t’lmjunvtivilin mnl in^ny iilbur diseases, 
nr.,1 Lliu treatment:! are Fiipbniirtt tliaL all my 
patientB tike 35.”—Dr, Harry T, Dl'ir, Aunam, Mo. 


GOOD RESULTS IN MANY CASES 

"I tiave had very snlijfaclOtT rusullB, in trtatllH 
Knilrc, and a vartel v nC nervous divines. Rheu- 
m-viiini. Nvitriii-., NruralHt.t. Insuiimma, Limaiifn- 

ci-.m oi boweta. Inbil (.lomacli LroUbhrS.. 

—Relit. A. 1 Jan kin!., It, D„ CarltiHrule, HI. 


FOR BEDSIDE TREATMENT 

"I will say that I used IIL^h-Frcilisirncy 

ElcatHciJ A 3 ij::.ruTL in my praeiice lor nh»ut lm 
vgus wiih euLid rtnilts i3L such G-n^n- Lnuical^n, 
and have conlurrmt JfruS! Iicnfbt uyi'tl my imjjn'ina 
by ita iiif- A few month* ago 1 lidded a " Violetta _ 
-ipp-iratuH tu rny «qni',ilne[lt nnd have lnunrf it i»l 
much tieneilt. Chpcci^lly in bcd-Btllc wurk where a 
rmtahlfi apjl*rains is UfCdc-lt/ 1 

—Dr, F.. E. Luik, Eiimlmn. Wih, 

PROFITABLE OFFICE EQLt.FM.ENT 

"H gives me pleasure to ilnlc il^t my Hiflh- 
FreuliclifV I nitrUnlL-nl llU3 given Hit Vrl>' satulie- 
ti.ry rnKnlta in a number r^f elites, it ls by fur the 
irmal prdhtable u.|.«Lili tl nirc I have ill mf nlatir 
cDuirniv.il. My bein' reaulli Wtlll It have Irtrtl in 
caaca ui lumba^ih, turpidity ffF ami hnwela, 

veunn? engorBen:i‘Ji(ii a* in. heiilorrhoiiU- 5^ Lail h 
cn.ie u( lai-iicrrlLajiia that rcfit^teil all medical 
ment fur two years which TU5nopdc4 prumiitly by 
niinK High Frm:iiL!Hey current, 1 ; 

_Dr. J. L. Snavtly, '1151 £iul Ave., Sterlt.iK, 111. 

WOULD NOT BE WITHOUT IT FOR MANY 
liMES ITS COST. 

"Allow nse Lu say that I would nu-t J bc i wEthr>u1 the 
VIOLETTA for several times Ll l-hi^I in-\ 

It Ii.ls been uf R*erH br.lpi tu ntu ill many enn- 
c|LtLrjtlI. liivu remuved 4 number uf Wa.ls und 

Molcn. AIj.I 111 EldlEielLuma.'" 

--Ur. Ittihell Bodily, liuwanue, lit. 


[Pagr TwEBTfY-l r nri 
■nunl I | il r d I rn i:inru:i I n-.Fr i>iui’i‘iu:i u.'ciiirTrU::I li'inn lix 

"I would hid The wifclti.pt Ihr Viuledu jun re¬ 
cently aelll 311--. EL 'Lius flCJcntnphfcJli-d smtle unir*.uaE 
reantU^. 1 wullld not 1« wilhnyL M'c. 

Dr, H. J. Mnynlhatl, 

Hug A 3, Wtn^tnti S;dcni r N. Cur, 


|J | am muri; limn salLalicd WJth ihc \ priSiitia. T 
|i:ive UMed in Ll two iivuti- cares rlf_LT.FiAi.Vgii .n d 
i v f olqr Lu liv trentmems Itu; jiiliridv were flU 
riff hi Ehi- firm in^inUT.T uivillir great l'.-lief. I 
have =ls<i Fiiund it fine in otter ways, 

Dr. G. A. Border, 

PCJ S. 3nl At.. Pitrica i.'ity, Okla. 

M Naya received a Violetta Higlt-FfuctuctLcy Gsu- 
cralnr and ill id it (Viei tlie tt'nflf vcrV ilbicly- 

W r , JlnLtznliillef, M. TL, FirlHCTJVlIie, Ohio. 

FOOL-PROOF 

11 Wr c+'.rtaEnly wculd tint hi: witlnmt ^Lhc Violet. 
Itay fiiuee we have Irsted its rllLCil-iiny." 

_]3r, l 1 ’. hi. GtCBlin, Brunt Ini I J, Mn. 

PATIENTS WANT MACHINE AFTER 
TREATMENT 

"Since recefvj.Lg Ihe YirdcLIa I have uwd it 
Uirvtral tirnrv uu my palicJJti willl bn- r^Knlla. no 
much KI ill fai t tk;it iLVU'dl nr tlLufti vi Lb to kimw 
Lf I eItu Id Ret one fur Lbem."' , ^ , 

—C. 0. Zlnanieriiian, Id. D.. Oahlond, Cnl 

THE VIOLETTA is AS RFFFC1FNT AS AN 

X-RAY COIL FOR TREATMENT WORK. 

"I am ill ■pn.ssrKLu.n ftf one nT vinur Violetta Gdl- 
ctSiIiTB tnullil Nu. A I and very much H.,l isfi.nl with 
[lie ucMid wyrk and redutli 1 yet nut cif it. I alfiu 

have A 12 inch II, F, ami RJIny veil w>ih rftsniintnr 
lint Ret iROiXt iTKiuifll result■: Wltk Liu: VauleHU that 
1 fl m hnuud to FCt dry eulla m u[»:ralc Et and du 
s-line giiihl L re.,1 uumt WOfh iU the onnntry." 

—L. N. S rue muff. M, D„ Allanra, Ncbr. 

RELIEVES PAIN 

"The VIOLETTA is the finest lEilac T ever used 
I. i relieve enu_ipeallu-.il i.l any Ii.irt nf Uie tmily, and 
lli rellcvii ]i;ihi. Trc-a-inairULs arc sa ptcjl-SriTiL that 
all ltiy puli cuts lilij: it." 

—Dr. G. B. Duilcjh, KevrJinte, Ill, 

TONIC TO PELVIC ORGANS 

"The V in lei La is ,1 Inn it! and a sedative ta the 
rielvje i?H 3 !a!:is wb.-n given wifb the iJisistafed cLcrv 
1 Tillin' No- 7 )1»KBLlUft ftilh nrniMT sii-iital ticatinefltf. 
Ouine 111 well krinvin far da j; ■: rmi cm I n i ]in,|nfrttui 
Its. infcuiSnnS tjf tile vagin-al and Utcricb." ' 

—Dr. te E. Baritet. ChLcaBu, ILL 


H T will nay tifat 1 am plcaaed with the applications 

■.t i,l .1. f.i-niiHiw curreaLL and have hid good 
t." —Dr. ,1- W. Oliver, 

Duufltaa BLl.lI-;, -Otimbu, N sh¬ 


ot high frtnucpmy cuVrctiL 
rcaillLB from Ha U.ie_'‘ 


USES DAILY 

"I ilm the Viclctm ip rij jpraeticc daily and have 
found it nmjst txtcllcul fer buiiinnK, aidt imflil lie- 
livceii lilt (OfS ami generul hiabbflffe which gives 
■IrnORl irpmediaLe relief (4J tired at:l aarii feci, 3 
would nut In; without this InHIrUUlcitt.' 1 

—Pj-. I'J. E- Hillingcr, Suutli Chicigo, TIL. 



"FnekSL'd plan sc find ebcek for amount iliti; yu U 
tin ;ip]ij.i:i1u?, Am well p|rjii=d with it Ln tvery 
pafticiftar.' 1 

—Dr. J. J, Doyle, 
remria, ILL 


"I have usad your Vin- 
Rita Machine and Eobnil 
it gave lalisfaelic-n. 1 can 
recoiTinHind it io any 
(inf." —Dr, B. Nicola, 
Bus 5JJ, Signnmcy, la, 
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From Drugless Healers 
and Sanitariums 

The VEntetta, 3_s used in leading smiiariums, as iveIi as by tins 
tormsl exponents of dru^kss liealtnjj, wilh ipkndid results as 
tesii tic d below. 


liAS El AD QUICK RESULTS 
*'l have Vied tlirt iustruilWItt Eh cnjinegliaii witii 
■ djllBtlEltlLt.l ill. t'.'trj L-JU wilh fust lfCHUlLH h l-lil 
hniT hid Cite ijukkraM rcHtdlS In cji*e of In flam. 
HlJdirj- rtifuraijiliriria and ynEi r^P. 1 ' 

“■Win. H, iJuack, D. C.,ktucfc R-njiitEa. Iawl 

HAS NOT FOUND ITS POWER EQUALLED. 

rj I ha™ TOCIf Nn r 4 O-rmirfllor in JaEly van Willi 
Tiamt BaLL.tfacl.Liin, not u«]y un a0c4m.1t ill all attirl- 

iLilttir EiILL for ILrt iiliwit whiftl 1 lum: eh.| ... 

equalled 3,L ail V the partible LnuCrmriciild iinil an 
ill an Inal clic uL ISu; very tnrit^ kuncratflrB. I fl’lJ 
■t duiJlK an awjd weirk ;ls teen machine* With a 
larKt reascmlur. I atn using It in my private 
ImtpLtal." —EL JulinauiL, 

The JulLiini:n Ci 'Urge ciE Nat iiTnp.u bv r 
Oklahoma Ctij r d Qklii, 

"'The Violet Ray tnnrhiite I purchased fnim y<i|j 
’f'OJ-ha line. Il is mpcdiJly guui] fnr || n-i^Lfi ri^r" uii 
cDuiraettd niiiielcjf.' 1 —Wm. Scfarfclur, Jr., El, 

II urli listen, IuvfiL. 

H Vcmr Violfrl E jl in aiirrcmpuratl-le VvLcn Et Crimea til 
adj-iLriuca aaa Ckiropriuiik. 1 ’ 

—A. A. 13 nnSOkl, Ovp-atamia, Minn. 

FROM ASIAN HIGH UP IN HiS PROFESSION 
■'I have (Lsed Bite VTOLF.TTA in ncimtsTj-iia maic?- 
antf found IL Jjaacriimenial in i-ctlaang rea-jlLa tyIiiul 

FlU.iflL ev-erytJiLns the failed : 1 enrncsHj .. 

immd if,. [ have lnuanl ihftt ial dartmli! caaf-s wlltlc 
ttbULla arc *|* W , till.I 3a. iisiaag tltC VIOLETTA 
*11114 leer and li^Eicr rctfifca aie uEjEamsd. 

“i AntE that tilt VIOLETTA ia most easily 

[■iierattd find Viial Lu applied willL lilt kkbert diffLCii 
ol MfetjV 1 ~D r , J. L. S barji, 

1 resident DiLVEiijMirt School taf Charupr-ilOtJe, 
Davenport, 1 11 wn. 

applil 

. . . . kT , , 1 tape* of Faralyv-, 

REietiraqtlSfn IhJ NcurLtaa,, and thinll it a ^reaL help 

[Cl (lnl|fEcaa hf-alini/' 

—K. L. Allen, D. C., Ucunc, In, 

"I prEfcr tile Vinlcttn Fur any praeUtftl• IttrpErses 
to Uray mnehine I fVcf OhviI." 

—C, H. Alter, IJ. iti, T,, Dnlutlt, Minr, 

A VERY MUCH GRATIFIED USER. 

"Yuli have not a flUPlomCf UJ1 yeur lioolis w]u> 13 
mart; enCluJiicitic rcuardinH )1« lictl c iLcao] eiFei.it 
UJitUi nearly fl|L ibe 
ailpncnts that llenh in 
lick tg, 

I If 3t could he in¬ 
troduced Emu al] ffirn- 
itiea numhetleLS dnc.x 
lor'a bills Ltmld be 

uentded, I lifi'.'r fj;mi 1] 

It bell c lac I;l 1 in RtiCU- 
ItlJaCl inL, [ In ut , Stuin- 
nch trotlljlc. Intent anal 
licidJIft'imcDta, Bure 



throat, tjiUKlu, psu] pm-tacurnrEy sn in ncuraEgLc 
t'iiur. he.ailan]u:a P ete., Eil fuel Ih^irt i* hasrdk j 
Mil ill nf the till fit an frame Inat wFiit a' wall allt-eint. 
if nut cure/’ —W, L T r J'inc-biiL, 

Valentlaa Avc. f Yurk City. 

■"My apnaratoa li Wi>r8dias very nicely fliuJ I ai 

jak.taed Walb at." —t-'. C- Davison, 

Kclbu Su:iLtjrium, UluomtiiytoLi, ILL 

"We 11 re nricik ibe- Violetta ahd lutvc liad some 
rapecaalk fiomj teasiLls," - T. C. WcEtmee. 

Vice J'renident, The Wdinicr lustitutc, 
Ficiiada, Mu. 

''It ii Ju*t two urn iii ha airicc -w'c ruenived your 
Vtolalta ItiEli ricqltuhey LMStruinerit and Ilih-u given 
it fi tbormigb lilal in Lila Jl-LCiiivlii| f r.-ia--M whh 
Kruat ^ucceAE, Einfllmliilie Cnitvri' •Cum* and 
J Millions rr-rniivvil; l^WCiil'rlieii; UtcrJp Tunanr. 

1 'T lie filiOde eiises cuccjit the earfill laclu maiJ boil*. 
w;La uf Iuilb standing and are now entirely wetl.' 

“U. J. Ueckialaai, D, C., Thu: H.aeliina* 

uleetric SaniLiriuin, OiiLircLveji, IowOl 

"'J need tEie Viulelta in my SanharEuai pmelke 
Utn[ feet Just wluus 41ILI witluiliL il/' 

-Dr. Ijmes F. RlaneEiird, 
lid T ' ' " ' 


SLapt. Li:,! in! r hid ltd San [far Lutii, 
Grand IbUu-L, N-.br. 


HAS GIVEN -l/Kin TREATMENTS IN 
MANY CASES 

“It LH will! tJ lu greatest pleasure liner I send 
TIUI * fLpihrt ejunevriimip tilr: hSe of line aE yflur 
VutUKlas diirilLB tile IWst rear. JJitrisiLf thnt time 
J Itnye Jjiveai abuut_ tour lEiuusand Irimlnictitp wbll 
I lie VauiciLa hl fill iliriliiLe Variety of fl-ibnenflS ami 
have febtul it Lu tic the one Ulifj-iblaK rcnLcdy, jj| 
bail cjisep of Cactiritk, pneummiifi, pkllfliy, him- 
IffiSO, UUiriete crampF, [leUNjIiliu, IkaiLaelu s. find 
for alisiirplMHl IlL ScLILe aoiL dirnn[.; diwiase. IllIl- 
i J1 C altill and erujilLi'i; Bhitt diiunkrs nm alike 
iLbiennltle tu Lbc clLrative rayjf nF tht ViuleLIa. 

"At a I■: 111 i li f-liniMlasi: tt> Llie aierwiiirH qyatclll it 
ban air, erjpnE. 

"It f.l UEie of the few bank frequency rjaiblitej 
chat sieir the likJsly denired, sironn yei cool tur- 
reqlfl. Aairl it certfiiaily duci sLacid up UNiier 
Jicevy FL'rvicc. 

'"I'lLimkiun you fur lbc iiarit vc.vr’H CoUrLeou* 
aeryiee/'—Ralpi Slmdduek, D. Chicago, IFL. 

FROM PRESIDENT OF STATE HOARD OF 
EXAMINERS OF NORTH DAKOTA. 

"Viuar VOL1TTA cut fit is very Batisfaeltury, 
and is. a jircat iuciaeEB Ed every reajH'ct, n,Lld JL mves 
■He ]i le.n.inre m reeunmietad Er t WDuld mat be 
■Kubutll IL an Lt does ivuaadcr:;." 

-■A- rreaidcr.vuji. M. D.. E. C Tresident Beard 
□f I'.JrfiiflJilicrB, State of N-U-ttil Dakota, 


"I ivikIl tq i,i; 


I'LUTbli' and FiilJ it to b> 


tv Ihal I am marj tlLn .11 |ile.-u-r:d witll 
I have 1 rjed Sjafle out vay ibur. 
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Quality Points of the Violetta 


T he marvelous nml sdc.it Li fit cmn- 
Structiriia q[ tllf.! VIOLETTA ill- 
strRtiteul plRCrJK Ihu resources of 
fllcctrictty in llie font! uf ilk JttNiirKins 
Vinkt-Kay Hiffh-Frct|ueiicy Current nmtms 
the fir.st rcsnciJies hi i-iMiHuLiL:r hi more Ihufl 
half the ailnieuls. that afflict itiatshmrl. 

Lvery detail in the manufacture ol iiic 
VIOLETTA is gone into LlioronKhly anti 
celcEi hulivutiuL part 
tesktl before Iking 
made a part of the 
liuEilierl product. All 
parts of the Victettfl 
arc made wit h 
csiiciisivc cum pound 
dies ami itiulds and 
tlie most tnvrEeru and 
sdeiilific rnachSocry; 
assurtujj tin; ulmost 
aceitracy and correct 
finish. 

For this reason it is possible for us to 
give siiL-h a liberal and ironclad gnarautce 
with each iiipirument. The VIOLETTA 
is guarani 1 -I'd to lie kept in repair irce of 
diargu for a jmriod of otic year, blit with 
oniiuary care it will tasS a lifciimu Oiir 
gLsarnittec msmber coincides witli the num¬ 
ber oil each machine, die stub of ptafauiee 
returner! to factory wlien pnrebated. By 
tLiis inelliod we have a complete record and 
Eiistury uf each irdwidnrd machine. 

Lonstructioin The VtfJLLI l A Es ccm- 
venicntly constructed in otic piece, making 
it unnecessary for ihc operator tu go to 
any other i>art of the room to make an 
adjustment. 

lu simp!icaly of operation, The turn- 
hiH nl a small 1 j Lit tun conveniently "secures 
any refiulatioh desired. Tins reguiaiion 
can he accutupiished while the machine A 
Er operation tind enables Hie operator to 
apply Lhc treatment mild 
rr slrcmg as the ense may 



require. Nn previous experience or tech¬ 
nical knowledge is necessary io operate 
the Violetta, 

Economy, It uses only l /i of the amount 
of ctirrerl consumed by the ordinary lb 
candle power lamp; and operates hn any 
current a,] Hern at mg or- direct withtmi 
special adjustment 

Ucseriptiun. The entire mechanism h 
Enclosed iu a liand- 
some, highly polished 
hard rubber casing. 
The enters instrument 
weighs only one and 
one-half pounds, ami 
is encased completely 
with the electrodes 
m a hrfltdsome vel¬ 
vet-lined seal grain 
carrying case. It can 
easily lie carried 
about 

A ir [■"w letters thstei-vinc: AS 10 HIE 
durability and efficiency uf 

THE VIOLETTA 

"I lici! tn /lrkaiuwkHfi^ the fcUtirl nf tlic SHph 
freuto’iicy LrutruipeiiL ^liich ainvnl on rtieflrhj'. 

Ill is Wtck. KicliHy m=C<;r j[ ITU' 1 linails 111 atiSLl llfl I 
this. promiHly. U is a (my atincbaiu:, nml Ji^s 
nErenilj' crnitdl iHlUPOHlOll. If aj [1117 I'Mli! 1 Bill 
bi. L «r service to yiiur eomiuny na fiirUieniig Hi« 
nLLviLiliL-mvnl uf *ll[s wnnikrliLl mElclunc, Jcul pur- 
Eecllj free IO rorntrand me/ 

—Bradford HuTvarHl. ]■ rAllli.llJl, PA¬ 
USED TWO YEARS 

M I hive a Viuk'iliL wliicli I un-rrliii^.l in. Ni'w- 
||.|,rl, IL J-, II Cfalipie O'E yriLLL-ri LLVU- lI'H tins Jot «■ 
ILiy- life."—M pb is, A- Crnlk, VVa^lotijADtl, j.'.L.. ^ 

■■J Li.-,ve liriL-i! VEoli-ta.i Fur ufL-r twn jil.I d 

hlv^m ciuifcLLt saliFfncLiiih. E would iiai lie wonuuL 

flnH. M —I Jr. j. Jolnisnn. Kent; Wn^lt. 

AHEAD OF ALL OTHER & 

M I Jrrni y-OLII' Viokltn i:; klicad nF al! filILuI'S. LL 
il wore easy in .nljuh: find does not g«s nut «l 
unler :i- otkerB du, It 1BCC15 tin* iM'pmenl of^nll 
111 v riitlkll^ -wlici ll ic LlltaaJily ihcuitrica-L p'-01.'3i l . 

■Miiuricv, IlOHtan. Mass. 

PHOMPT DELIVERY 

"Hiivv used 1 Li e 
VIOL-ETTA in vada 
enfles n.s firalLru, Broo- 
uI lL rH±:, Flfiifijfy, Neu- 
riks. NlI imlr In. am 1 
L.iLunhnJtu, :luiI liriiL il 
very hcnefkwl. In 
In.l J wuelIi] licit 1 >l' 
witlicnit il in nav caf- 
lli:v. l SVilLII to thank 
v-n 11 , fi>r ynnr prOBLnt- 
niiM." —|>r, ILmacts. 
r.E.sEinat, N, D, 
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VIOLETTA RAYS [Pace Twenty-Nine 

iul!Hlll.f]|f|imj:iiJiJi|!iliLiiLiJi7tiLiiLi||jijinLirii!:iii;iitiitiiiiJitii,njiiiiEi]iicLiiiirii iituii menu i3ii ui[iiiiniJEJULi:iinii'i]iiiiiiiiimji5iJiiiii][ii3[iiJuiiim 


RECOMMENDS AFTER UIQ3tO TRIAL 
"i have Lu: ;l itumJ iJ-u.il of tspei'itiiec wLlIl a 
Tiunilicr m" li ijfh-i requenjey a]t]vara1u F - ar.il brive 
[ouihJ ihcni v,;iiiliLi.u, sojqc lei fcLedi&Ei btn am) 
utliure in eflideiucy. ] did mrt 1>el that i wanted 

In pre:bullE. J.II ll|.i^illtujLLj^. Eci tny Stliilents ain] tlie 

penffSEion wilhoiLE first flivina il ,j i3ioj*ub1l rria.1. 
[ iiiEL | iEi:zj 3 f-:l Ln advise ElmE I liave lumi-iE llm 
Violetta satisfactory in every rrs-pect bath In 
i'cT.r ienry nih| inef hnnEcal cnmptElcnc-ta. J nm 
ardcii 111? luVu EH arc inacbijl irb, tillc far Dr. C. 
Strum nf S-im Antonio, Te^s, and aunt her fl-rte 

fur tliy dwei purjJOsfc.. I lliivc ui vui: it aitOkiEirit 
iritll 1I> W&rfil,nt in. Tfc.nmm.niduc.Hm. - ' 

■—Dr. J. C. IJuLLiard, OkLIjiuba City, Qklo. 

REST ON MARKET 

"Tlt-cy ate ill I H^ht and tku licat ntatbinc on Ike 
ntarJiiif. 1 —c E- Miritnis, Boficraan, Mont. 

A VOICE FROM AUSTRALIA 
"We am daily usinsr tkc wliole uiitfri T liru u^IlL 
with niu and ever/ihiiLH in very s HwewFul." 

^-J. J. Bril (hard, MdlKwrne, AdtUaSiff, 

ATTRACTED ATTENTION AT CONVENTION 
“Our inedirijf from Itie jioin! nf entAurfiBPi was 
a kitilii] anoqe*s, T’Iik Vinle tEa aLE meted LQltBidcT- 
alitc attention and miceecded in &vr?re<jjnjiL|j an 
unfavur.iMc impresHtan that liad E1ec.11 created jit 
thii sculiaii by anulEiur apfiatatui.” 

—Oea. A, Terty Cp-, Buffalo, N- ¥- 

WORTH TWICE AS MUCH 
“I received tin? Vtoicltfl ninehine <m the 12th 
in*t. arid am biptiAy jik'nsed willi it. It Liub cyc:L 
Leeci buLLni IIjihl wlint t expected it xyjpld lie, It 
is VYOfltl twice as much at wI::lL 1 |>aid. fur Et." 

—Hauler A. Wicker, Wii&hinfftcm, D, C. 


ALWAYS GIVEN BATSF ACTION 

"] li.iive recently added OllC Cif your Vinpttn Gen- 
HT.niivrs to my C-ITm'i? ■■inEL[i:n(!iit and. IlilVc tried it OF1 
many patients arid it has always jivim antis [aullurl. 

"I □ns kielily iillisfied with Ibe nnactmLc. 

"My jilenKure, the albei" day, W3S i-0 meet fine uf 
ytiur Mlrsmcn. L was impressed! with Lis Appear- 
mice ai.il manner af Li.m ■ 11! n i; hiiptflf and h:a 
IJiacSliilc." —Dr. EEarry M. HliJl, 

27 Davidaon'fi Autu B3k_. Siuux City, lovfs, 

FIVE YEARS EXPERIENCE 

'Tram uiti- ryperirnn? hEuHuk- the patt Eiyc yeiira 
EIlilE we have dune busEtlciS wtrli yrnr v/r. And tJiat 
you liavc treated uj vrry piccity mid oui 1 buiincsa 
I'Halinn^hin Lai Eiecn vcfV pltaearit " 

-—Yvette Co., New York, N. Y. 


"We are sendinit you fnr sliKld aditisltuent a 
Viftlctta miieldlte winch liai b-ccll tiserl for bis 
years cantinuaLly, We believe that it Eias atnod. 
U[J iWultdcifFully Well aFtrr the hard usage given it." 

■—’TEmii- Slave Co., Nuw Yurie, ,N. Y. 

REST ON THE MARKET 

-I liAve hail frnm-f! crddleiiL restilts fnrni yrmr 
Violetta uuttt. and think It one of the beit auri 
handiest Hiaehiaes OH tbfl marLcl," 

—Dr, Sherlcj? C. Lacer, I^iulsviIIb, JCy. 

Hd\S TRIED THKM ALL—NONE EQUAL 
TO VIOLETTA, 

“ft 3a cerS4i3r.lv 41 pranil iinproverient pver Any I 
tiave nil'll and J ill ink 1 il^ve fried them all. My 
ifaiieitEs rcmarlted the diAurenee Immediately on the 
tliaufje Eni(li:- rr —Dr, Oma. H. Bwicka, 

4J0 E State St., Trentoitr N. J. 


Now—Try a Violetta in Your Own Home 

On the £ olio w trig pn^cs you xviEl Jttnl Jlstefl tJio severs E stytdi of VioJctta Violet-Ray 
YTdiclxiEac.s. As loctg 1 as they art; hi our fuctury^-as long aa thqsc itiachiiiea arc not in 
your Eiomq, you are missing the greatest health and beauty treat of your life. Why rot 
sent] for & Via Let la. This catalog contains as much evidence as we could possibly crowd 
into its pages to prax'c lo you that Violetta Violet Rays will do more for you than 
medicine and will bring lo you the healthy glow of .youth and beauty. 

Think how much tnort happiness there wili be for you in life when you are feeling 
100 per cent perfect every day. I’ll ink how much better you can work—liow much you 
can enjoy your pLav, Think how much more pleasant you can he to yoursetf, to your 
fairtilyj to your friends. 

If the Violetta were a new machine you could, afford to be skeptical, hut it has 
proven so successful in the hamls of private users as xyeil as in the hands of countless 
physicians and drugless healers, that you catmol afford to let any doubt stand in your 
jv^ own light—stand in the way of your oxyu health. 

rfjl Look over the Violettas listed on the following pages. Read 
fflj Lite descriptions -carefully and order the one that suit^ you besL 





Violetta Outfit No. 3 

The electrodes shown here xvtth the outfit No. 3 are regarded as very prac¬ 
tical for personal use. The Mu. It? eye electrode can he used not only for the 
eye to stimulate the optic nerves, but eiIso tor crevices of the fact? or body ur 
for the application on a restricted area where oilier electrodes would perlmj^ be 
too large. The comb electrode No. 3 can lie used besides the scalp for applica¬ 
tions on the hack, legs, arms, or any pari of the body. The No. F throat electrode 
[recallse of its shape can also be used for the legs Or armti. 

Fur the man or woman who wishes Lo have at home a complete outfit ready 
for the treatment of any ailments that may occur, tins is the ideal outfit. ^ 

Each eledrode is contained in a separate compartment formed so that it -will 
fit each Individual electrode, The inside of the rase is lined throughout will) 
rich satin, across the cover of which is a purple sLUc ribbon, imprinted in gold, 
The outside of the ease is lined in seal grained carnlol with beveled corners And 
creased eri^es, raking a very handsome and beautiful outfit, 

Il has proved its merits in the treatment of asthma, bolls, bronchitis, dandruff, 
colds, headaches, lumbago, rheumatism, nervousness,, neuritis, pimples, skin 
diseases, and a host of other ailments* 

This Instrument ceiii he used with £Uty of the elec- T 

trades si 1 own on pages 39 and 40, and additional v?p_ / a 

electrodes can lie obtained from time to time as required, l 

It 3s an ideal outfit forborne use and with it you. can /'ll Jp #~X 
in your own home take Violet Ray Treatments for j \ 

/> throat, eyes, Scalp, face, and body. \ 

f^Vr Cunstnieted to operate oij 110 A^mIIiPI » Ms -A \ 

volts A. C or D. C; 32 voll.s;or 220 ^fllU 11 HlBr 
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VIOLETTA OUTFIT No. 1 

This imlfiL bdntlts the Vinktta Violet-Ray Generator and the General 
Electrode No. 1 which is tilt. 1 most important electrode of all. 


Violet De Luxe 

The Dc Luxe Outfit lS tile newest develop¬ 
ment of llio two piece Violet Koy machine 
mul in :l perfect LLnalliCt of electrical design¬ 
ing. No pains or ok pen si; Hag been spared in 
making Lids as nearly pdjr fi:ct as pDS&ELh: 
and the best two piece machine nn list 
market. 

In appearance it It very elaborate, tlir 
coils being contained: in a highly polished 
wood ]iox, either mnhjgany or white enamel 
axjpro^itnatdy GxjxdvT” high. *1 he plate 
upon which the adjustment is mnimirrl is 
iif pure white marble, -ill metal purls being 
highly nickeled. 

The handle in which tins tesla coil is eau- 
tlined is of polished hard rubber ftmg 
and ltf" in diameter, very neat and easily 
held with 7 feel of reinforced cord- On the 
end of this cord is n special plug of our own 
manufacture, which fits snugly rjji the two 
posts on the marble plate. 



Tftfj is jour of tin- ctsfmymsltmg fcaiitn\i 
of this mw p iVff machine fur the bandit' is 
detachable and prevent sin: breaking of j/u 
card w/jh’A if a cam won ecciirreace two 
piece machines which hare the cord per- 
inattentfy ottochni to the mechanism. 

The edit ire outfit is contained in a very 
elaborate lea the relic carrying case tilled io 
purple satin. The cover is lined its folded 
an Lin, having a red ribbon across, printed 
tn gold- It U of unexcelled beauty of de¬ 
sign and performance, and presents a very 
elaborate appearance. 

Tin: He Lmcu OuLfn contains the polished 
wood in st nil [lent case, the hexagonal handle 
and cord, G feet line curd, body electrode 
and comb electrode, at! contained in bean- 
LiCi.il carrying CJISC E15 shown. 

The comb electrode has not before been 
furnished with (his mi fit but ive are adding 
it as a special fcatur*. 

Violetta Outfit No. 7 

This is an ideal outfit fur the home and 
eon tains in.lL only the General Electrode, 
Comb Electrode, and Melid Electrode, hut 
id:-:i the Ozone Generator Nu. 2% fnr Ca- 
t;irrh. Asthma, Bronchitis, ITay l-'ever and 
\-.q forth. The Ozone Generator h fully 
described on a later page. 

The carrying case Eor this outfit i:- spe¬ 
cially made to contain -di the electrodes 
mentioned induding lhc Ozone Generator 
and its eiijiiiis JilludnuejlLs. It IS lined 

throughoutnvilit satin with n purple ribbon 
Emfivtnrorl in lmld. tin sell! intr a very hand- 



for Physicians" Use 

■J'Iil:; rnilTil i;i vuty pneLkal s""r litl y H i-nS -11 ■ anil ..t-iuriH Vnuhi^l E1 cl- 1 ru<l*, 

Hrinul E : U-o 1 1 -.: lr- F Urethra] Elect rude, ^Il-LjI Ekctrcule, l r -ye ICIeclroilr, E* t u rti at 
I'!i ru.Li jtlucrruile. t.'nnili ElcelroiEe, mnl finely ]£Lucirudc fui fti-ucral ij-r. The One 
Fiver M .id: jam is iw«fcrnri] lijr |iliyH it Latin uver other make* liewnsi: it- it unm-tes• 
aarj,- IW Hjc l4i jr-icku lu 1 l:jvc III a parif-su tiiiHny m lrc.it men l since l hi: ell tire- 
mtjllJithLerU is ill <j|ii: [licev. FlirMw-rmfirn, in 3lie use nT Orikisl Ekel i «<-!*•*. merely 
in.srrt si-M! iirnjUT elrctroile and W iisinjr tth' Met-nl KU-i-c t-:«Ihs So. fi m ilic ijLj-ehnie r 
i:t ;■ Oiu l-:. Ijift wLlll lE'i- l*l«nl L-ap i»t I lie kI.i.is* fleet nuk. All of our ■-U-ul rijilea 
■--.■ril r=i 1 1 1 L-. irndimr sinre tlu-y aye mterehanffejinle y/iili Jill our tyDes. for 
phy tiei-iiriH ■jie stteeislly rov-r<m hli-'ci■! jq euitjuneiiuji the iifc nf this qinelnue I he 

Ornnc liuji^ratur f io. :d. 
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Caut^hv amd IIcacwoeiic Arrrt.-c]TH.EMT£: Etna Jet 
ilia! VJ.t ions forms pF If bib. Frequency CiincinLK 
wtHeli the .Mu I Litres iinjthreeB, at is ei[uij>|jcil lvi( II 
Cautery 41m] Uiat^iuiLic nEiatbinctltSL 

CA.U7EKV: TV Cautery BLtluEimenfc la caui[itlflud 
of n c!j.iLLcry handle u[ tusr owji dcaigu, a platinum 
knife. 11 ml £peeia1 heavy |j;iLii;e ’ t-L-i 11 luieed wItl. 
The CiuUiy linndlc is etiLupped witSi n thumb 
Buildl pine] :lic hpDt ,1 i Lhc hililL is f LjplliLtcd Li>- 
memts iil eIlc atfcj not a mr screw nm.T can be (mated 
linen n c|iL-rry ruil rntajidAiseqrtec m wMre 1 ii:ac. 
The results oFi milled willl |Fii& attncJirtVCPt =rc of 
(MHinl vnlii-e 1 > 1 (hr cviHiiisLvt cautery Li'a.-isfe-niici' 
:;iilt:Eii: in itself for 5JfJ.flO nr mure. ll_ is employed 
ipv tBiei rmnnval nf dfsirn.-ied growth 3 fruiLl Various 
jitieia uL lIll Ludy. 

DeaoM ystic I,amf: TJic lEghl For I he DiasisobLie 
E-3.1 1111 Is, jUD-rlttCrd tij 1 meiULq flf a sue rial rKAiAlJTUifl 
Hint sep;irn:te Emm eIiu cither artecnaiLLiirii thereby 
effecting n slcady IwiElit while lijfbt willi ian flicVur 
wli4|.l!'°E.vqr t 

llr.hniiErr Liiie: Tty c* nrcisLiij; i^rcat mechanical ill*- 
jfemiitr 1 lie euLire DUilaE has- factn made lo oacimy 
abu!J't patf |jLiy Apace nT ntliur b&s.‘Lyjic modi limit. ]C 

iiicnFLirea- only 12 W"*fi fi"x-faW' null weighs '} 
Ikhiuds fully equipped with all 4iijaL.]micrrtr., Thi- 
enli-FC rjtllEil i': ccmtaincd m a Ej j;lvi| b c:i|-;iLnj 4 jihl|-'ij I 
due, liamlsmnely lined with purple veEvet. All 
inct.j! jiartR arc nJtl:rl*[llati! d, [be Splife uUllit lit ini; 
very elaborate isl appearance. 

With tfi ii (laree Caihiieltie n of the Hlgll-FrcnUrUcy 
current, tke Cautery and the DUannfltk AntacJi- 

nitiils. Elm it Lilli E res: rimci's ;l wide riLllKe uF um. 

fulness ami lujtkcfl i very yduable aRRet, U fa 
imairriar ami rliiFcrcnl in ilcil |Tn, filideilcy □ml ic- 
liabEUly. |[ ciiafceidica iii a veiy HMn'poeL ftw™ Lite 
aiivanUiE« flf very escperiRive ajuparnli, 

Wa present Ihe Mull if res, a most r^i'Ccci Fcnl- 
prinil □pparaE.-ua. niv j 11 it r, tl:-[| f-ei il.-.FiEi- 41 rir| 'gaFti 
itKidtatiL 1 wlaiclt Lina iiroven fCs aiKCiiss Jind tlnn- 

Hn::;[rjitL'il iLn KrL'iit vrjtne an li-rl niji ni, r HjLilcb ri;*iil|q 

in a IE cases where II inli- Frequency ill its diffiirenL 
phase? fim and sbnuld Eie lifecL 

I'EnujjiMiLPfT; Tim foltowinjf qlectfhdea aE- 
laelnnertla e.mitprise the etLisipiaeihL of a Muliifrcr 
lmeEJiE A -1 - 

I linnty Tilrcimrie. 

I InsitLateii I^tuxEaEie lLU:eLni>11: lap niLlal nnd 
vai’iniil trratni ueH-s. 

I Eci^ilI.iIusS Cretllrul l{.li:i:Liiak for Idinldur, car, 
^ luipe and throne 

I FalRliraliarl ElerErurle. 

I MdJl ITamlie fur indlfcd Irenlmern. 

1 linn I I tiitilh T If iuli l'Vi'iiLiriKiv L F_-i n 1 13l-. 

I Cautery atladsment cempleta with jilr.Ei iliicii 
knife. 

i ]>iaKnns£jc iiiE.velimi-nE eomptete innludiPF bisi|t- 

•VII eontaincdl in a banditmic tarrying case. 


F*r tlie Iasi sis ye^rn. EJLph-Ft j c <|lici icy ffeit- 
iTIItnijt nF whiilirVcr riJHL1l-u Gif dest^ti, hava nJivwd 
1 hi rc¥uEnIiunistinE im-ptuveiiieiili ll was kfi tc 
nirr many y C jirs uf eApL-rkim^. H1U<Ly ah^L l^is- 
:-nhilii.i| i i iv i I li pruinim!!]!. ekeLm-lllef^jletllLsrs Eu 
fir.iiliLun 1 be MuitLfrcx. 

Sjieciai aEtcuEjun |i f ia burn eIvcu Eci Eht rlIiTcrcjJL 
ILijpli- J L'rnaLmi ilifldlitrficS. Fy uperial a,nd uniijii.- 
ul'HU1ili.'lll«riE tiF carjarllLDa, wlmlii'isi anil 1 <■ 11-r- 
aimes, llie rillilid.'inl elrririe CUimit flf Ud vnlts 
A, C. Ipr 13, C. i r - Ir-insfnnmid Lo □ pruaE varivly of 
tiijjh-pr^sburu CUirrms :.t varyidlf fii"|Uernirj:, 
Since tliC Beienee oF 1 lipEi.l-reiiueney lias IjLtnme id 
i=i:i:li iinjMTUliiie a ccr[JiilL i LltiHSiFtGCilici^ r.F 4 V dif¬ 
ferent Ililjh-kl-iSLUChcy diScharjjeB wliicli vary in 
waveform,, [ireSslue nl'.J VdllitTlC Wll£ llllldc. Til is 
formed a imriod nF njitensivi: anil clahnrale 
lierinLentiiiL; Fimn t. ' kb *jiiLi: r|-;u-.L Lin: MulLitre 

Elnsrt F-BR,'iri!hJ;y CtianiutTS: TEu' eibratinB 
j;f 1 :l rL-: - 5 .: n |:■ jilJiiw. 1 . □ prent rJdttc fif CLIHrttil Llircitsity. 
A selective switch nlluwa the pr»duetjcirt iFir«e 
aeparute and ilislirieL forms -uf lligEi-FtKiuctiey 
cnnvnl. On tFiu firar tile]!- n pinmin^ miht jlrw 
can he- olitalned, TJiia for iL'i (if CUfrcUE :S uSJmi: 1:111y 
Stlilahie fuI' eye, ear, nswc and 'lLr.iat wort, (In tine 
ground si ujj 3 |m>wlii islJ HlliaLllatiiM a park Is jiro- 
duccd, sun a Iile for LpunlbaEO, I'arriat E^ralysiis, 


Mu l,t : -1’ a f:!j 1 J >.:-J 1 V CLInm^tfi: Oil tElf (IlilvL stcti 
Multi !■': ci pseney currctlLs ;Lrc prudunJli wliieb eauie 
^ Fiirailw gmxnElon in coiLihin^’rnn with Iliah-F-re- 
i|uetiey. Tills rail lie varied front slldil tn HErrmg 
rmwEtlnr rnatmcliiiii. These L' , 5nndii-3 : 'nra(itG l.Tsii- 
|>ulIir tlJacEiarfiei ai-L- uf Ill’s! Uhnnat Ejt1|kl?rEajlCe in 
Ircairiia E'iirlLil IhiralviiK, Qireinic MuroiUt 
I! hrtiiiinlkui ami eausinE irJleK acllimt by spinal 
q]M>Jicatiua. Tliey are a i.ri.fiimid siimvIanE la dr- 
cuialiiiti, climitmiron and secretion. 

Owinp Eo lbs ItidL l J rui|Li«nLj- siscitfallan cflrrying 
tile niocor-wave-i, tliis fmin of ^IcetTie current 
Cii'HMe-MLa (;rs'aL adViltltaflOH river either ill' 1 ^iiuplr 

Slisfli-Fi rnuency i or _plain irntiifi'ii Fasadic CLirrcuE. 

11 finds ita aiiiillLaiEiin as a SsihstiEuti: IriT niapsaie, 

(THjEb“Ff«|iieit5y o«iJPiitifm caL'S'iS 41 "eeiEular iso. : - 
saffe’ 1 '') Us ini ill.I in tin: aLsftrpEJdn uf cxiulnteg re 
EiiEtinp f 1 fju 1 fradiirc?. grains, in the relief uf 
□eule rhemiiaiti.iit, iiruraEniL [minS, ete, 

Tim MiLlts-FTeqneiwv rnrrent Fs a new modalitj' 
and Is mil emu allied in .tity d oilier iitnEruinenr, 
WtuiEL *1 Lil»li(irn C3IWII iln pnj yidrl wirFi Hijylt-Frc- 
fliieiiey alone, lEiLs cumhiEiatEoH ofreits up a new 

held for trun.Ein-n| wFilch jit nuTrufBttS cafiCi llELl 

prod lk'li I whoNy tiueapecitt! end itrujifying reiiBbs. 

The lilplli, Fri^Lieirvy liam|Jc is. also an qdltelE 
fenlure. I!y plueirnr r. tunir trsfiL cost in the 
h[kcial|y molded liard rutilier lmndlc. HO lEUeK- 
licnied -parli cam 'umji from tine card or any p^rt 
■if tliii 1 1411 id I i!_ i Tim cci riEOL-J-jtflekei in lvliicli tlia 
eiiintrinlc fits ip rmliedded in gnlid llAn! rliLihcr. 
iheref£>re i rliminaLiflE ntiy c.sp:>Ki;d nicbal part-, 
■wkiclL nii^ltE prnduq? spsrk^. 


This outlit is exadly aii dcacrihcd ahpvc under Type Al wliti 

(tie uxtejJliu!] LlLlt iL totHains huu; body clcctruilr: rmd' dues not 
Coiitiun the ciiuiiiinunt for cuutery tmd HiagrtOStif: wnrk, . 


MULTIFREX TYPE Al 


VrOLETTA J^AYS [Paup TiMfei’y-Titnia? 

... 


Tke Violetta Multifrex--Type Al 


Tke Violetta Multifrex— 




















Facve Tn3r<TY'FdtJtil 
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VIOLETTA KAYS 
HlWftntMim iruai .iJiiinuniuuriuciUL 


The Baby Violetta—Type A 
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The Baby Violetta—Type B 













Our Newest Product 

Appreciating the demand for a lower priced Violet-Ray machine, wc have 
now developed in our laboratories The Baby Violetta. 

As von will note tins is a ncaL and compact apparatus. The mapnet toil 
and adjustment is mounted in a handsomely lined and covered carrying ease, 
sine with beveled edges and nickel-plated hardware, 

A sped ah v constructed Tesla coil is contained in a very neat handle d im¬ 
posed of highly polished insulated hard rubber and is shock-prooL ^ 
am jitmft from cord leading to this handle. Tn size it is K m length and t y 4 
in diameter. 

Unlike other types of low-priced machines, a great deal of attention has 
been paid to construction and assembly. As you will note, the hotly _ul the 
instrument is composed ol molded composition with metal inserts, insuring not 
only perfect assembly, but also a finished and handsome appearance. 

t it is equipped with 7 feet of cord to lamp socket 
„ and G feet of heavy cord to Hie handle. It is furnished 
nj complete with carrying ease, cords, general electrode 
|Jr and yearly guarantee, 

jtsj Weighs complete 3 lbs. Guaranteed lor one year. 



ilie baby Violetta Type 3i is a new departure in Violet-Ray instruments. 
Emr the first time a Violet-Ray machine is equipped with Etn index, and the 
strength of current am be adjusted to “mild/ 1 ‘ medium” or “strong." By 
menus of eccentric contact points which control the index wo are enabled to 
gEiuge the a mount of current which is shown on the index. We have these 
features jr-ri.ten.ted and they* there fore can not lie found on any other make. 

I he index agrees with our chart oE instructions which shows wh$n to use 
“mild," "medium" or “strong” currents. 

The important Feature's of Baby Violetta Type/LI are ns Follows: 

1, Equipped will) index as mentioned. 

2 .. Adjusting Knob on J top of panel. 

3. Handle can be separated from rest of instrument Eind is equipped 
With 2 pin composition plug of our own manufacture. 

4. Specially constructed hexagon handle of beautiful design. Light 
in weight and convenient to handle. 

5. Specially constructed Tesla coil to fit 
handle. 

6. Formica panel, itidestructible and highly 

polished- -g , T fc 

Et is also equipped with all the Special features of 
the Type I! outfit and all other improvements in the 
general manufacture of our instruments, T 

Garries our regular one year guarantee. ^/V_ 

Will not operate on other than 110 volts. Alt 
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The VIOLETTA—Type C 


Tiie magnet coEl atul condenser of the Violetta Type C machine are 
mounted fo Especial die molded W, mid are iiJcased m a rigid vertical tube, 
tile top of which is closed with a handsome highly polished the molded rOVC.r 
rui which is tnoutiled (lie adjusting attachment. Ml molded parts art made of 
a strong and durable competition and, ou_ account of being dte tiinlded are 
accuratf and uniform, insuring a perfeL inadiiM. llulglU, diam¬ 

eter 4 indies, Six foot cord and [dug furnished with each machine 

n ur efficient Tesla coil is contained in a very handsome highly polished 
\mr<\ rubber handle, hexagonal in shape, with a spiral spring to prevent 
breaking af cord. 

Only Low Priced Machine If hick Accomplishes Results 

The only low priced machine on ills markcL that will really accomplish the 
marvelous health-building results possible through the 
scientific use of the VIOLET KAY. An + clectn^ 
medical apparatus heartily endorsed by physicians and 
beauty specialists everywhere. 

Not a toy ; not something to "linker with ; el really 
effective, beneficial application of the '1 csla discovery. 


VIOLETTA BAYS 

• 1 IH-H IliIJisUill I! IIII llll ill. m ftinii^l |:ii limi-iir.lsi ■! i 


[Pabb Thtp-tY" Seven 

III iiEtllll nJtl'Ll nnuuil I tMI 1131 ll irl It!! nil It!! It:! It!! IS:. ||Hi11HI UtUlEll HUUU4P 


TKe VIOLETTA—Type Cl 


This instrument L the smile tS Type C only ctiClSed in a very ha:ll(I.HQ 1 fte Carrying 
case lined. outside with heavy caraJul, corners beveled ami edges Creased. Lined inside 
■with rich stalin throughout. The case is 50 constructed that (he instrument and handle 
fit in uiiqcijdly constructed cum| ki rlttaeitts. The electrodes arc contained lh n removable 
Hay which fits in the caver as illustrated or can be removed and placed, in main section 
of ease io clo&e lid. The tray is constructed with special compartments which contain the 
following; eleajtrpdes 

Bgdy electrode for general work. 

Comb electrode for scalp or body. 

External throat electrode. 

Eye el ed rude. 

Metal eleotrode, 

Thti case can be furnished wiUioui electrodes to carry Type C or any choice of 
electrodes. E 

CL Includes all electrodes shown in Inmdsqme satin lined cane with removable 
Lray complete, 

C2. Includes carrying- case without tray imd mm body electrode. 

C. Includes body electrode btlL without case. Enclosed ill >:ik:cl:l 3 card board carton. 
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Additional V 


Violetta Electrodes 


Portable Batter 


Outfit No. 6 


(rrtfde of jfrcciti! imparled glass to stand sutfahm femfr 
'■tided ivifh metal {tips, which d 
: du\il!y in specieUy cofisl meted <■ 
■ditiff tn j'53[r (tij.-fi designs. 


Qitr glass electrodes ar 
and r-rpniraidpi due in heat. All our electrodes are pi 
the life nf the electrode- Hach electrode packed EjoJi" 
JJV oh'O iiiaLc special electrodes aertfr'' 

Mo. ] General Electrode.—Used lor facial 
and body treatments, ami for any surface 
application. This -electrode iii CniJiiLrLiCled 
in such a manner as to prevent the current 
from heating, whicti is likely lo cause it to 
break- I'ur Ibis reason it Will oat Iasi Ollier 
makes of electrodes. 


For Use Where No Current Is Available 


TEhs is an Ideal outfit for use where 
no comme.rdal current [s available, 
and lias Lean found suitable for all 
kinds of treatments. This outfit can 
be. operated with 10 to 12 standard 
dry cel Is con nected in series. Dry 
cells on be obtained at any electri¬ 
cal store. 


We have also perfected a special 
Storage ballery containing 5 Cells, to 
ajiornlff this outfit. By using this 
storage battery a saving in tlffe cost 
of operation is apparent as no re¬ 
newals are necessary and can bo re¬ 
charged in any garage at small cost. 


No, 1 Condense t Electrode.—As Lhc name 
implies, it condenses [be current, and pro¬ 
duces a strung even flow I also generating 
electrical heat which is very desirable in 
deep sen Lei] cases, Used for Rheumatism, 
umbago. Neuritis, Neurasthenia, Skin Dis- 
_ses, Elc. This Electrode can be used in 
place of the No. I or No. d. 


No. 3 Comb-Rake Electrode,—Used for ad 
scalp treatments J Falling Hair, Dandruff, 
Gray Hair, and for stimulating the hair 
tells. 


Thu compile Le cells are contained in a cara- 
tol covered carrying case, and weigh 37 
lbs. It has a substantial strap to aid 
portability. 

The spark length uF the High Frequency 
applicator can Ik regulated to any degree 
from a iiiild adjustment for facial anti scalp 
treatment to a strong stimulating spark for 
diet! mail Hit] or for any other treatment 
where deep penetration in necessary. The 
frequency of ilii.-t apparatus i:; extremely 
high, giving painless treatment. The re¬ 
sult* obtained being eijml to tbnse obtained 
with tlie = lambed lift Volt inuchhic, ah it 5* 
specially constructed and adjusted hi oper- 
ale cm batteries or 
storage ballery m- 
stead i>F the light- 

vlL^v /5) curL,c,lt ’ 

IIH This is i lie first 

/ M time lhat the High 

»F Frequency current 
U I \ ^ \a Ca has been success- 


No. -1 Spina! Electrode,—For all Spinal 
treatments. Arranged so that it fits over 
both sides of the vertebrae. For KtrEkx 
Spinal action, use die Metal Spinal Elec¬ 
trode No. dti. 


No. 5 Throat Electrode.—Designed so as to 
fit over the neck. Very excellent results 
have been accomplished with tlm electrode 
in Goiter, Tonsils, Double ChEn. Any ex¬ 
cessive formation arc eliminated. 




Storage Battery 


T5i is finm^ l>aUfiry is marie especially tn ojicr j 
air' inn- BlUCcl'y OlJUfil Nq. (i nnd cntitnEiL 1 ; 5 cells. 
U.H g-.ipflgLty i* 2(1 ampere Jkfur Jn inUmms l |S tn 
JJ viUlm. Ivill min hi e'-'anectinn witli Ulu iclhtru- 
mciil n ,?L liuur* at full cEiat-jji:. Can he- reclamed 
jit small eusi in any ulmujniB fiiiLimj, 

Tilt jtlales arc v?rr dimEbbi jliilI die Lia1tct.y will 
L:,^1 I mm tci at 1 yen >rjirS. 

J; i■: 37 JliS, In WfL[rfci 1 cenUmert in a vviy lliavj 
eaefltnl eciveretj cuai; -will] an CXtfii Stout luindLi; 
f i>r fii ui ability. 

She— Jl” ]i:|j3i ir J ' in ItiiftL and Spi" wide. 


No, G Metal Electrode.—Tills delivers a 
strong current and is excellent for general 
tonic and where constitutional effects are 
desired. When held by Lite patient, (here is 
no muscular contractions, merely a sense of 
warmth and glowing permeating the cuiErc 
body. The current can afsn be drawn to nn^ 
pari of the body by using Ihn No, I elec¬ 
trode or the fingers of the operator. 
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electrode 1-A.—Double duly Electrode. 
For use same ns Mo, I Electrode, but ar¬ 
ranged ho that from one Surfaces strung 
current is ]iminted fur energetic siitn- 
ulation, .ind from tii l: aLUer a very iciiid 
tlHcuvc; for JEfesht treatments. 


A 50 Social iktiil Electrode for Reflex Action, 
—hi order to stimulate any muscle or nerve, place 
tins Elect rode in contact and then turn oil the cur¬ 
rent, thus avoiding (he spark. The organa or mus- 
de? can tie made to respond ns to direct treatment. 
Usud mostly for atLimiktinR the nerve centers at 
llic Spmtj. 


Violetta Lubricant—Used in connection with the VTO- 
LETTA for any body treatments. The action of die 
.High-Frequency current drives the lubricant into the 
tissues. G az r bottle. 

Violetta Inhalant—For use with the Ozone Generator. 
1 os, bottle. 

Dr. Eherhart T a Manual of High Fr<niuency Currents. 


For Export Trade 

We manufacture tine Violetta Gererutor for other than standard 110 volt current. 
However pur standard HO volt machine will operate on the following voltages and 
cycles when used with ,1 resistance unit; 


l 


I 




200 Volts 50 Cycles A. C. nr D, C, use 400 Ohms Resistance 


200 

60 

.. 

n 

“ 4IXJ 

220 M 

60 


« it tt 

- 400 41 

2-10 “ 

60 

11 

■ ft II H 

44 4SO 4 ' 

250 “ 

60 

u 

“ «ft tr 

44 500 44 


50 

u 

41 lb H 

14 425 44 * 

24U 45 

50 


w tr vi 

* 450 “ 

rcltiring these 

units 

sped I y Screw or 

bayonet type of plug. 
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Wliat Beauty Specialists Say 


M Wte arir vnry much Tvitlt UlC VIOLETTA 

■niJ Wf pi VC yiiij-c VIOLETTA iMiaEin-unti, LuAIl 
ftcllFp t and IlJLwI. [Inm Itiy bcHier; luivinff jlIjcirjst- 
A UP itnlria ijri at iht fiiT3cnl time," 

—Mrs. MeCeistt, SA^r., ■Cicld-Scblsclt. St. P-sul, 

"I hayn usetl iln; V t O I.tiTTA fur noily a i'r-ar. 
In Kenri iL acid Nervous licriuLacLcs liav« tud ™ry 
Biidd rujbllM. ll.iv? moitt'.-cd i"l S- and riHhtcil wall 
suf.ncsff. CiinnoE any tuu much in niaSas; in ibn 

ire aLiuub t ul tin- sen hi." - - Vri, Mflry flilKirr, 
JQ7 Jeffirnon St., OrcL-b Bay, VVij, 


y\> have ciuw uaui yeur inadilne, (be "YTO- 
l.li'TTA 1 ' j'nr i»vit line j'li.ir 3 :l I'm-li ni tli-rf ti'n 
ilepnrtniflnlh, wh iv h WC cnntivl tlllfiUEtlQUl LtlO 
Luiiblry and llivt funnel it uUafaLtury i:i every 
in'jprut. llmHup Uie time it. 1 luive uh« 1 I deni. 
ikU emu baa t'ltiun uUl f'l nidi 1 r. lt>- ii]ieriiinrn. 
tike tin a inadunc in picFinmci: Ln any otlici v an 

it aa, on anF<: anil easy In h.-juill:’. BniPn wn are 

£» pl-rased villi yeur "VIOLETTA." wc at;* 

Nebdrnj; itii.i uri.vilicitHi] unit ut iour owii flccunl. 
1- ie n, wiiiulcrfii] I't'.-L-c: ui irU’tlsanlfim," 

—MaUl. 1. TlmJilfl, 22 W, Munruc St-, CJiicngn. 





R.. C. ^.|--| Co.. T«H! 


1 Ej laetpcrf 1 Couti-, 
K... rz -H- T. 

.. 


iivrdtnak 

I'L.-. :nL |t= L!u xi . 11.L^ ■ n -i 
Tim tc;' Ci;i|njij, ilS'L’Al.l 
T.il- J. U H’i.|,'.r n CP,, p* 

Cpph+L |t« hrr;.. ll-j Vrc-, 

iti*. iiLlis 1 1 ELr.—Til-A. 


aii-n'IUl ll 


WlUtMPAUl J5T,- CCCtF Ct , 

L. + F?rl- H. 3. 

Tt« t:- 1 *- oe., iiM^pa.. i 

Us.laPr. iliU.M CWTUinTr 

Lt*d t JMl«r, IttP 1 '.ri =Ib*. 

riLliJulf-ii, ?' 
’Flu IliirnlKLn I!L~,,,i 1 ’. C^ltni^c, 
Ltilz; \r",in-rFi AlCtdl Ca^n iDf, III 
li-r'm h 301nc3 H t F Li^(lHd, l»r 
riraiua ft. Durr eo-j sv. lUH.Hr 
iL.'ll, ft. >*J I L L — L. 1 CP., 4 ft . JVmi, 1 


E.-tUlf 


Many woniiri: have: VEoklta in tlicir 1 

Caci ffivc IruntiiLi 

dieix rjivCL tunvcnicBice. 
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USES FIFTEEN MACHINES 



SlJEhC IjeaUty [ILL j] ft b 

have thtui5r»nii& of 
eitHtamcra lot acaTp 
freatnietils wLlIl the 
VigJctt* Viola* Ray 
Generator. 


,c Wt have usvd the 
ViukL-ftay machine in 
Tur 3hn]i fu r sukurul feui-S 
and Imvo faucial that tha 
VIOLETTA II. F, A, la 

satisfactory ill [^Vl^t7), , te- 
sppct. We use fifteen L'f 

c lii' an machines in our 
several dcpartmcnta and 
nunc ill tlinin have ever 
gntlCTl nut nf order-” 

—M. Dcntnrun. Mgr., 
Maude] Biua. P C11J■.;i n■:i ■ 


CANNOT DO WITHOUT 
"Have hecti untily; -findr 
II. F. A. fnr jnmfl time 
Tn my ht-aulr parlor. The 
beneficial r l a U 11 a, iltd 
airiiply Yv[i;ii]ertuJ„ in mniicctlwri with hi ah Iad:iJ 
and Jtcalp wort. I Ramify GWUltt nral lie wit hunt it/ 1 
^Mib- 0. Cttnniagiiajn] 1044 j E. 43rd St., Chicago. 

SiMPUS, COMPACT, CURABLE 

"1 £nJ Ihe VIOLETTA the best insi rumiml; nt 
£ta hind Ilia! J have ever uacil, because of ita aim- 
plfcity, compactness, anil the ease with which it La 
epuruted, anil iIdurability.' 1 

■ CcrvaEsR CnJijn, Stevens IIEJe-, Chicane, 

FOR LOWERED VITALITY 

fct. BarnctL, lit eodvillc. Tcun., writes: 

'’I Jin well pieaaifil with the Vintctta. I find it 
especially food for patients with a lowered vitality, 

I inti:nil □rdering some more of [Iee applicators in 
the near future," 


ENJOYED BY ALL FATTENTS 

"I llive full I id Site VIOLETTA Excellent in ray 
wurfc. It has many desirable features h in uailly 
41?11Find, and must hen- 
cncial in rcsulta. It 
rebnea the tenure of 
Lin! akin and. i.i very 
uflecLive in lY-niQYifig 
soreness of the glands 
nf the neck niji] about 
the ears. Have iiv.md 
it hno fur removing 

any decji seated snrfl. 
nes? of internal na¬ 
ture. Its u t-i! [u n in 
treatment is splendid. 
One very deMralilc 
feature about the 
VIOLETTA U thnt 
it is enjoyed by 
everybody/ 1 

—May F- ToTtfr, 
605 Alhamhra UTdff., 
Milwaukee. Wla. 




The testimonial of an 
expert in rcgtird tn 
design,. vrnrkmaushi^ 
and efficiency^ 

'■ I have ™c4:ived tile 

VLutclla High-Fre¬ 
quency instr-umeill and 
tend it Ira be tKcellcnt 
in itrriffn and Wufk- 
unartfihip. Its nlBticnel 1 
n r.r| tin Lout are siLCu 
Lhal It iH very prac 
ticalile, anil raopje 
ol usefulness is 
greater I bran that uf : 
any similar maclilnc I 
know of. I* has al¬ 
ready denuHiolrutcd 
its valur; in several 
cases where a JeVice 

of rhis hind is tin. 
nlrjycd/ 1 

11. H. Van Oeventcr, 
Fnjfinger Attorney, 

Suititrlur ESccfnc 
Smnjiter, S. C, 



The VinltlLa is e<i 
easily. uacJ und rii Lur.O- 
ehcLtii in reiUlta. tl'.at 
every woman should 
:naku it a part of her 
LondnSr e-4|idlpmrut, T-lic 
Vil delta it ununnaLly ef¬ 
fective in [he trealment 
nf SfOiIiE anti nlher threat 
afFcdions. 



"I dn not Ljuilr sre huw I can pot at&njf w thoui 

the Vinlc! Fay machine ^ 1 know ihat all nt my 
ctutomers so enjoy having it t™J nn them tlint 
1 fear if I shuuld he withmH one 1 would have 
|o ctn.se my parlijr." —^Tiuiuc Ma Labrc, 

Ancon. Republic* dc Fanaitia. 

I’rnth the LargiiSt 
(‘NtaEilEsEnncuL of its 
kind. 

"We heg to tntviie 

111 a I Wf have hucll 
kisinsr the VIOLETTA 
iligii-Frequency ma- 
clilnci for more tl-n-n 
c-ne yt;nr in out -cstab. 

Hahn: cut, and have 
Found t3u?m entirely 
satiafaclory la every 
way. We Lave JilhoLIt 
llLirty of theEC 
clLincs In coufitaul „ 
use, d;iily ami wo am 
very nlu.ibcd la inform you that we have rad no 
difTii-nlty Finer wl i.ii’lalkd them, They have ft i v l n 
■us pc rivet b^tiil-jLliosL,—E. Uor:ihnm r ChlcnfiO. 

'N have hern oslnpj 4 >qt! of (lie Violet Fay outfits 
in my shop three yrarH and I hey are ail right.” 

—-Majar Tlico, ]'?ivlu;r r ^raflerson Si., Daikville, Va. 

"I have iijierM'i] up in a line nf wotb, where I 
4 Ids instrLmieut tra natatltly H and I moat cajlIIHClld 
it in the .hiphcil fermt." 

—Id rf., (J- Li Rogcra, Lyaah'burgp Va. 

“[ have dnne wonderful tilings with my little 
isiacliinn.' 1, —1 da L. Truer, Burtiu^l-DLi, la. 

''Finest thing I rtver used tn relieve congtslion 
in any part ol the bndy- It ilLsi> rtlteycs r a > n Ba 
rjuiulity lhat nil my paticuta Like it/' 

—Dr, Gu E. Duncan, tvewance, ill. 


WJut Electrode Wo. 2t> 
dots. 

"Have rernn-ved -warts 
grid moles with sLlcrcjS," 
—Mrs. Mnry Gilger, 
Green Say, win. 




mamimEn mmsBisM SSSD 
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Wkat Home Users Say 
About tbe Violetta 


The f ultra wine Tellers are pcamne nnidleri-ed. 
ejtiircisi'jns nf ajinreci lit! P-n uf lhE VIOLETTA,, the 
uriainatn of which nrr nn file la cur uHlce. \ OU 
maf write any uf these pr^pCc, .md they w-llL Le 
fllad til five you nny ihfuriJmJMtn you may dei-ire. 
We have (In in sand S al-f Otticra tin whullk Wt CR><. 
refer; amulig tlicm arc Jirarau u{ (in. must pruullnent 
buiihriJS, piciEeSfliOnn l, HI id public Jtica. 

SURPRISED AT THE RESULTS SHE 
OBTAIN ED- 

"I am mitre Iban saHriftcd wilh Transit* in I he 
ttpplienisna nt Hi^ll-Frciiuency Lurrctil. 1 have 
tiOMi purleclly gurpriind at tliu CltrCi I have been 
able to make. Fur failauce, in a chmc **f ptrunsy, 
when ihe Wilter pcrslslcil Ln lilt pleura Mu flu:, 
doctor could dll nothing to alisorb il h and tile 
trmpcratltie of 4he patient went tip every Sillyr- 
neon. I tisrcf yeiur liulc VIOLETTA at Lllu liedcietn 
4 i nd in two d-iyp I hail Hie lempcrjlurc nurmnl 
and in twn wcclis the pntsent vrn» aide to be up- 
T linv-e cured tli=r| case* rtf Water nrour.d the 
kneecap when the physicirtii (hunjlit It would he 
noctssary to- put fin c piaster casL which meant si 
•IleT knee. In 



Lctll cagea 1 Imrl ihc W-ll^r all- 
juiLctl. the p^iti cane 
pud jiafii'riL will hi up 
about willi comfort 
and -without a c-avie 
in two WCcltF. To 
tliosn who knew wind. 
LhiM tfUid'Sc Tiih.ni s til r 
run 1 Is like a iflir^ctn. 
"Fn-r jiidlyeatiali 

the™ is h"tliitiir tn- 

eiiual it if pro|H!tly 
Up plied, 

“The two I lm-upjlit 

fran: yoU I lefi WLtll 
Ertcnrfa in the cast. 

. _ ,_ r , . . .. Bnd I iLC-ud. jriolhr-r. 

Read what ui-ers say almut Oul: I sent 4» nir 
the IreattnErit of water oil ntccc-, a trained EIHTSC 
the kiscc with VioSct Raya, in Foil Arthur. Sin: 

wrote me recently 
that 4tie machine has niven perfect «nj^fiictir.u ii> 
every waj- r M - Mrs. JC. LiiaEes-Culetmn, 

324 SuiLiIl St,., WinliipcB, Cancdn. 

WATER ON TIIE ENEE i 

A tribute to llic edicEcnoy ef thf Viidnita In a 
ease of water mi the luce is paid by J, Mary 
TramptI ilh, nf 44 Fairyrove Avc,. Funtiac, MkL. 3 
who aflcr gt.itiup- that the Violetta liatl given 
Bplenrlid mulls Ell rhcnuifllLSm nnd f-illing nali‘ + 

"A emcsEn who ls using ihr Violetta inac-l'-Eno 
h=S- nearly been ntired id w.ller OB tile knee juir.l 
afLcr l>rii]g- crippled ffl-r yt-arg. 11, . 

And Mra. K-tlcnc UHs^s. Spakum, WqhIi., 
writes: 

"TIlc Viokrta hnn done me Inis ol e^orl a= I Rad 
wliil they call water on the knee. This lady I 
Bun getliuif tills machine fur Ed in ari awflll shape. 
S have ti'i'fl mV iiiaelkinc on bes- and it helped 
her umsl ymniJtrfdlty an aim must have one. 



WELL KNOWN ACTRESS ADDS HER PRAISE- 

■'Chem-fnlly will 1 add my praise for Violetta. IlH 
111'; hrst "lum clujei 1 " and "FiiotlLcr r ' I vc ll-ld thn 
4 J^lod fortune In find■ La WONDERFUL, tt F u rnl 
tny brutkeruf neuritis, Aa for myiwli L use n lor 
facial treatments and genr-ral htatiage- I qaiLiuit iuy 
1 op much fox it,'" ■—-Triiir Frigjpsa. 

"Will say that till* Instrument i^ curing a very 
severe CrtsC of eryiipclan win eh faded to icnporid 
|..l e-jctcnsivE treatment hy phyt-jcians. _ tiur CH3- 
t, uner is Very flUthusiaFtic as In its iTlflrttH. 1 ' 

—MaishaLI Fle-clrlr Co., MaralinllliJ-wn, Inwa. 

"IIjvc given ynur Violetta a thni'iiligh trial D-nrl it 
has proven very Fft(isfa?tnry- t^au _nac fl1ktiL]|TT 
iina in my work. Send outfit No, I with elwitrodns 
Nri. * and Nu. fi. I'lca^o rush Ibis order and.acr-d 
it 1o m-c at- SIR ft Wcal-em Avc., Omaha/' 

—Capt. H. L, Ankeny, i.iiljliJu, N'chr. 

M AnL Very well plcagrd wkEl the Violetta ami 1 
have already gotten a grral deal «L lictivftt from it- 
—Ertd Ward, &ylvaiL. Miuu. 

'Tiiiposslble I'J fiCE aknj without 4:nc. ilml pLeaF. 
nigh ordtr." —Mrs. 1'earE Nilaikil, 

71(1 S J2, Kiitanning, Fa. 

"t told neTcrai pahlica liPW much St dlft for me f 
ami they -warned |n try it so I demo?; at rated (0- 
tltrni. I nm at the PttrHoiU time (refiling ten dif. 

ftJ-nrnt parties every dav and .. of Llkcin watlt Id 

jje! uric lur IhcmBdYM. -—Cr. <3. EtEllin, Mtlton,l'a, 

"f think its great. I tike ihe VloktlB just fine-” 

—H, Id, Murk, IraeralLle, Wash.I 

"We have three of" ynur VtnlrL ft,iy manhiues atirl 
wc cannot nay etlraUulk for the wonderful Work 
they have doni 1 .” - T- It. Trevnr H. Fikt, 

ChriatellUrcb, Ncv 1 ZealanJ. 

ACHING RONES 

A Severe 4:old Irtljncnlly leave* schlOf! hours 
l;chrn4[ it which causes mure aufferiiIg Llnm the 
origin at aliment. Bradford Howard, I 1 . O, To^ 
4U!3, Watscka. 111... oluziuc-d relief in such a caiio 
hy ihc lis.u of Violet Raya. Ho vri(«: "T am 
delighted with thn VIOLliTTA, 11/ using- It I 
relieved a severe ^aac uf aching (if the honca 
caused hy ,t had craht and find it nerleroily Boothiug 
□ikd Mimulative.” 

JJ W r e arc very much pleased, with the Enatrument 
amt liiiil kt goilL' useful In many eases.' 1 

— C. D, Hutehinaon^ D uluth, Mi ran. 

"SnniE tiine ago wliElii In 5raattle, Wash., I put- 
clmaeil one of your 

Yinlrttg. mndilnca. k 

Ihlh been tlui admir¬ 
ation uf miuiy uf m>- 
friends -wh'i Ii»w_bpi 
it. I I Lave lw'0 friends 
wllU would likr In 
purchase a Vhdctl-a.” 

—Ttruee Ilvjliis, 

BlutTtkin, lad. 


i 1 :■:- ' .... 

fH^ , iji!iuniuiiin>jaiiiid| ; vbsvhiitm^iiwiraHuajmmiium« l niLitiiKiiiitiiiiiuAJLNiik.iJ|Uii 
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VIOLETTA RAYS 
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Simple Instructions for the Use 
of All Instruments 


TAt-lE technique here given is that used in cases where the par- 
* titular disease in. question has been quick to respond to such 
treatment However, with continued use of the apparatus, in¬ 
dividual technique is quickly developed. 

IF a sedative effect is desired keep electrode in contact. If 
stimulating effect is desired., hold electrode away from surface,, 
the farther away the longer the spark. A uniform spark of any 
length can be produced by administering the current through 
layers of toweling or through the clothing. The length of the 
spark depends upon thickness of the layers. 

The indirect treatment is given by placing an electrode (Nek 
1, No. 2 or No. 6) in one hand of the patient, while the operator 
draws the current to any local point with the fingers or dec* 
lrode No. 1* 

Do not use high-frequcticy for. scalp treatments with toni 
containing more than 40% alcohol* 

Do not be afraid to use our apparatus. It is absolutely safe 
in every respect. 



VIOLETTA RAYS [Page F^tv-Sctew 

mm IIISIKIIII 11131111111 m:ii!Jii!HULitluilililiminilillRriciniiU2ill:l]l til II iai|)iqpiLJi:|iu|iiiiijujilllLiiJi!LUiiLiiiUUIIIIIIRIIU|]inillP[rinniiBonitJd 


AbBcenn 

Applr #3.n La drsilDBinj lllirCM bo If'!*! I-J ero-ih. 

5 

1 

7-HI 

X 

c 

Alcohol And 

Drue Addictions 

Tn hI«J«.|. Fwrr-liInF nr tviaa bibll*. m . v *ly user llrw. -l*r tf™* 

*nd lo cucaLlia ula ITlII-t CUTnpn-. El. tala cl Mr ■ nr l I'll 

la iinir.L -r fcnidCJlLnU. DO IMl fnllaw Llii* t«»lr=.i^L LI Kfrf [T->'xr. 

3 

t 

IlMG 

i 

£5 


Li Idrtv. 






A*tM* 

Anplf tr.v Lht theit and nytr Ikmat ilindj#. n»* 0™". 

GnaruLDr iNa. is 1 

s 

L & I 

10 

1 

c 



3 

i & e 

IQ.lfi 

i 

L£ 

LoJ.ra.ia - ■,|ij>ly til Lhc apin', fc-aLLrcLt abdDDun a=i^ hick oC !*■■- 

Cyuliiklly deertat* trcpIuimU ta Iki" eLmia p- 







Barbara' Itch 

Spirt arar amine*- end about rfer., TIP net In t? MrtuCa In nn» 

S 

t 

3-5 

l 

C 


Inl'rnta L« dirl'rmlrmJ. by tuut IciLfincnt. 

lVIceI 

t 

5 

i 

S 1 ! 

Birlh Marita 







- Triwi -till ihwimJ* Kpl l nytr Lh# HkHtt. T i.t urtnt -HI 

s 

i 

7 

X 

C 

fCimiun 

ir.TT uuiiklK, Op-raicr SaUL hind on pjil-'r.L'j buk i* rim- {UrHBL 







CnvftP i mnennbla lULfae* arnund fcnil u. *fll *J 


i 

I0-1G 

X 

c 

(Fimjiieultiili] 

■Lull, 

Med 

i 

wu 

1 

c 

Etlieklitidi 






BToin Fag 

Apply no farihcid n«*T <!.«, bar. rf h.a.l awl *5!? 

0^n„ G-nam.UJ' LVu. HI ,-ha r^ad fHMi.nl nrtdla Dll phullld 

Mint 

L & a 

10-15 




bf, .Di-liLJ La Iht nrmrili abDul fivT janiEUEH .ad. irtUmml- 




X 



CfiW lht rptlm irai Is bt .ItVffcp-L 


1 - 

S-L0 

c 

U c-elcpmcnC 

Briptit'i Distal 

j^ply eftr iht r-*l^ nf it* ndrry^ U -Ul If nntb=od ihni 
■llnimm q.iKhly il.*iipn*iL 

5 

1 

15-2U 

a 1 

H 

C ■ 

Brt.nt.hmn 

Oippj* ilmulil bt Inhplrf Lhrtuih Lb* O^r pntriict m wueh sii 
p.MJ-l.'lt L n r^.-n+clinn wLlh Llir Ij-tilmanb. A-p1,|l^nSl*nf nf Ll.c «lirwriL 
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10 m 

L S 


■ hni.LiL b* Lei Sha dhtw and hpfb caiLtir.i a r>-l.!*nint. 

Mud 
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Mtd 

1 

5-10 

X 
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If bum cpvara L. ryn ataa. iu« tfp. 1. ir "=Jl], *ft ana nl lln .MLrudot 
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X 
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l*S 

Callo'-is or Coma 


5 
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3J 

x 

Cuiter < Mlltl Form) 

Thli if irtj.rtJ anLh * rtmtii apxrk and rair ai.rfilitnf, 3--nr- 

1- r* In ■nitahnir, amT-li'l-td ^h miUifta, CdIMlI aulhcriUl-. Uti 
fU.i. JJai.d fold— -kh Ku. L at I 

M 

10 

1-3 

x " 

c 

Csiqfcflri 






Carbufwka 


MeiJ 

] 

HO 

H 

c 

Caia.ra.L-c 

Cloa. tVt lldl. 

Mud 

Lit 

5 

t 

c 

Catarrh-Nasal 

riaua p fa- ^nlja Pi pini pr«ll» All Ih Cltfflk £>pf,a!nt and 
fait- ImaLtLrfUf-ni al’.'n anuLhaf ptlDE. I'nlluw Ihla ILHlITHFIf 

5 

W 

A 

x 



■aim jaitTPa. 1 11< ■ L p[ Lnt r.'.r yritt ElaeihMt- Nb, ] t-™! S°-- b 

.n«mdlj. 






Chafe 

Flint iDCily II: cb FrtflnCT.E | L'lbrirant. 

Med 

t 

540 

1 

L 

Chapped Hand? 
oi Fist 

FLi-ai up-ply U.nf- FnqurlMr [.ubrltinL 

Med 

1 

5-10 

1 

c 

Ctiilbkirib 

ft El pij- d.rrt-L Ip. nrti-crcd ppn 

Med 

1 

10 

1 

c 

C*ld Eh l* cm m ci 

Afur EruLimf pilmniiiM. lp rpnr a^d aimnintn u a wnk. 

Med 

1 

10 

X 
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VIOLETTA RAYS 


A.p| l* (*■; 
I H4 *1 ml 
Ektlmd*. N( 

Tmi rho» 


CoUli in Head 

Colds Ln Lurui* 

C(niB[ipai-Lon ~ 


t«li .nd ishak l^mn Oi*m 4frnn>ifld l^o. fb 

ulnn iiiiertira m p«i cit |' J® r y 
my Fp|!.»™ ■ iLh Ki^iTL-Jt N*- L 


Dandruff 


cu: r< nt olE wn I3I1LM-IIH ■ ■ 

EH j.!rrl:!MPJP. cnfiTMl LU HiLfillMfli 

BlvMnjlPO tlW LfflitTTWP 

D*.l™ E».«h C ® ’■*“ '“ ,H “ " ***.. ■' 

and Ear Diinavcn 
DilbeHS 
Diphtheria 
Dyspepsia 
Earache 
EcnnU 


AtoIj =v« Lh- .iHlDmjlkJ UU h-dli D»1 M> t* HR-*!** ^ 
Dt lim. *Kk-. CJlrtf"* L-i-r-per Jln- 

AppE* s* Ir.lup bn* Dl lWI «ILh N-.!U .PS H*. L- «•* 

Okhi" CtMTPilur *a dlrwEHL 

Apply DVrr nk.n.bch ind «d*r Di«^. The Chm CrttT.tur L«* ® 

will nU. 

Irmrt lh 


■riuit iny«d! wet ilk uj-rEacj* »lie =»uit 

sffifS^s’SsI ftErJit"ss r 

LuhrlrDte rtaL«J* -Jth IClfh FttHUaw Li.bHHHI 


EpJttps-/ 

Eye LiLscjaca 
Falling HnLr 
(Al&peEiia) 

Felon* 

Female Trouble* 

Flilula 

Flabby Ereim 
Freckles 
FrOSl Eitea 
Hay Pdver 

Headaches 
Heart P Litis* 
Hives ami Itash 
Gleet 
Gallic 


Apxily «ci thr brim infl -kwir **• 1 » ln * ^ 1 

ClMH cyclldB. PJIPW Kt™ 1 *■ H" Lrtlt 

awir Mmn'ssr r*£*rs 

bicod. rw3nfin turr^L 

As huh flwirmr dr*-i thi bU»d r •pplioum durLn ff nunH 

"%'™ aT l S?rlSl - * 

Ldhriffr* flwtwJd wLih Utfh F-iu-mv tuirltin'L 

Ldirinl* -ith, ]3lpfi Prajuuncr I'.ubfieirvt Waif Imertlnd. 

Appkr eu hipck -.-id *hf4* wHih il b ™t 


flrtituef** wtm rrwn V "» J E* 
ti. Lilt ihI &r injlr>. rovfr Hit ■B Sllt ““ ' 

Cg«* ipjnt ■ "*! mI«T Jt*f 
Apply Illy h liirbMf L-ubrk*Ji^ 


Fuak.1T till* »=Lh ibout 1 inlninei vf iPptp *t*rh* 

UU-11LC 

Conm-rhta (HileJ F-now C|ML 

Canorrhea (Fcmrtlc) Felb» dlHCilu,* gknn M F«mN TViubl*. 

■ ■_£_ i.lp r.r Ant_ U Ml t^ltn **11.11 ■ilQI 


Gl>lic 

Gray Hair 


biEp£dt- Bl n> Pit lre*l dpdnr aaufm xLL^lt, 

UH m.ic .aft. but ik--, ■ bwi ' 1 m 

mu In h.l-TP Elk irilp «l*llIt ^na* lj™ll nsnt™ij wilii 

brrafu'ppBtfl:'*' “ ikl iU “ ,lTT,hl< “ U4,r * bl '- 


Grlppr (I rtfluenia) rT S^StSSS®''"*"™'" e ^'^ ,L|1 ^ 
yr HL-lrade tio.U in htniinlij, 

Crtft tnch t>I P«k 1. "d *7* br ™ 11 ordl,F f^daurf. 

u^ks war. 



iiblIh Hiisne*™ umJU f'JT«l- 
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VIOLETTA RAYS 

ntijii:.i:ujiiijiiiJiiu:.ui uit HGriMiiainianiiiEi itiiistiisiinn ui cuniiuurji .1 mi u.iti m.n 1:1 if.: ipi 


H*e=n [Jt: 


[ PAfVE Foutv-WijiK 

1 in m 1 n. 111 u ijj.i im ijj ii.nj;i 11:11 iui:iiiiLiimj:i]i 1 


MuirtJJS 
H crwaiid jib aa 
MeLuTgli 
Neuritis 

Obealiy 

Paint 

Farj.LyE.ifi 


■frent *u«h«i puiti. 

TVtnL 1 pi nr. T)S=V nf Lnd nnl erf. bnnrtil-1* ™1W bfl (tlt ' 

Apply ta Idbt vvlifii TlUlnfi Uw a^Mh b> 

ipiTk. First npply T3 iiyb rriqu^ncr Ltibrk«=L 

Th<i rint ftw tncstnunl* euuaHjr £ 5 * 5 * 1h* 

1 , f,It, nn,L Lhc tifriraL iimv b« EncrLfMil imit * *nnrt ir n -> uJbfn. 
Aprir dL Lhc rriit "( r*la. 

Arr-lT in' uPceteJ pnrii shiL tns r . ETTiiSsii-jitlr- . Bc tf,l, n , ,p 
nm[ Mirr'.Li rnrrrnt L ill mmc Cl- ipkrtLlr. F^l wIB snJ 

iTHlir Lrilulr. pKuy ytrikr otraihrl- 

Apf.ly lL Uf pnln U.nLIL rillt^j niLh CFI-iilt SEki n».|j..k]I Ulj 

iriSi & qJvc br .1 ttl uka. II Dili n l> *l Uskr.-U, UMr ,lmtr«l- »nltrf 
tu Ft crLHm 

Api.Ij' nlnn« Ehr pfT^Ird mmrlrr- Enijc ih4 **"i**#r 

Eh t)EMluc« apuLrh. Ftnt tpplr tt'nh Frmnarfr LnUrU«-nL 

Filea (Hcinc'FrlbjLtls'i (Jiiirleit* lnhrt Iturftle* 
snrt (ilhcr r«tnl 

AlnruL ibr T 

ibV. Wlxre HBIlMlfP »r> EiicB 
a shnri n&irli Eur u it*n lime 

Caver hnrb smL elicit iWuuuh upEct ckihlny until >VU, btccnwi 

qu-H* r«l. 0 .«* Cirr-ii^r 1 II,,. rHl .HciW slm 1 “ 

1 LK-r rl f .rrtli*ni fl 


Pimples 
(Aene Vul^ri*) 

PlinritJ 

Fnerimotila 


Pcison Ivy 
Pyorrhea 


RbeumsliHin 

KinE Worm 
SrarEfi Fever 
Sears 

Skin Dlecubvs 

SmalLpem 


rtpek Qmi-ir CciHnfwr rN*- ft,** l»r H^rtnoni *!«■" uii.irr illj*. 
Itp, 11 nn). An ply tkciT^T Lr *nr r rhivL inniuirli undittlnLhtmr 

hmeIj Kdb boEnicia rrfi 

A frill Hlifh PKf|U«nr^ LuLtiiCM 

IphiLitiunh FfePi Osnr.r CrnfTtUir BIB • *<r, brJirficinJ Tt^i iMlJTI- 
him I tctPM lUTnlnir “11 aVir-htoL 

TJif oLiKt ii lo driLmp lh« fr-liint«i ’TiljJ- l^r IhEirpJ ifc«il£l 
l>s tup. ip flvp rfuyi ±1 Ehi pnllent'K tmatorE Irviir-ii™. 

RheupnhLiiLrn fntkrdi aulrtlv, k,t irt*ip;*l th-uBibLUm rmli 
Linjcrr 1 ri’il "ii hl. Trr *1 Llir nrtLniri nsrti ■qp.tTl nbtn Ib Ukp+it- 1 . ■- 
lhc ruLInntl umlikn wit «f«* nrHr q^ru rrguLrlnc 
irtiimtnL Trnt m uftrn u p*ln tii^neirs, 

C^llnik LtriLmi-nt until |M. ta qullr rr* U»* Oi*ni CfM™bhr 
(Ki. 2 ' l iu dlprtlral. 

Ihn eUfet Is lo d-Er^r llm lime th.(. Be* LIhub pif Eciim. 

thrermr me ni qlpios * »t*rli » itkfmfcj.. 

Tnncuicr.la m.iF bp tnij-n u itrcnit-Tit ™ ■toki-iailr- 

llFflim Lllfl HllMtUC hn» blMUHI DUt pivn ■ l^lttll ( T r* 1 illj?n| 1 
mrLd el LIlO t^Hr. If IdfH llEivp n[.uuLlftl ErtBl »brh. wlUl Nr. II 
□rid Dp-vri Ihn utkiN iiirtnrc -iH. h'u. 2. A ih^m, *in n ff rpnrk k 
b[S'|. TrnSl nln'iuC mlnulBl, twn tr thrre ELinf* ■ -Jsr. 

Flnt ipnlr lltjh t'erfpii'prr Luhrleinl, 


Apply U3|b Preqnmirr kuWunl law nutlhr 
If ipnia k aid u« llnnp I p*ifl. 


Sore Fed and 
Siam} BniLacs 
Sure Thrant 
Sprains 

Stiff Neck *r Joint* ** ; F h r ^ c " H 

y'nri sill i i« [nlmktkru (r:m Oichn &mcrsU=.r fN£i. ftk -HI trr*Uj 

Tonsslll LS ppjff s i ikibnti-br- 

Pnirnil E«OI tipr PBilV IP ihqrt fPSlt. 

Tnlul* (mm Otnne tienrniEnr I ilk Bl *l« nerdU n|L| 

Apply Uf. I la ehEft mil lufk. 

n tiifrulder ml iwr iplu-i. 


■U. Alik 


Ulcers 
Whoopinc Covah 
Writer^ Crtmp 


AptSr fmm ll-.e tr ilm li 
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VIOLETTA RAYS 

m.|]iu mu'll nil! iiiLi i in: 11 in i i.jii ir,:n:;ii:itHininin 


rollon of nose. Inhalations with Ozone 
generator Mo, 28. 

Ci mi) Extujl u LTiiiii —No. 1 Elecirode oii 
parts affected, then Electrode No, 4 to 
spine and Mo. I on A 13, 

Colds- in Hear—E lectrode Mo, 1 over 
naSe, above eyes and sides o£ face. IntCTTUTiI 
nasal treatments with Electrode No. 11, 
Gaone Inhalations willi Electrode No. 25- 

Cgles Lungs—E lectrode No. 1 or NtiJ 
oil A 8 and L 3, Also Qzonc inhalations 
with Electrode No. 2S, 

CoK^TcrATio?:—ElecLtolie No, I or No, 2 
at A U and A IS, 


Nervousness—E lectrode No, 1 over spine 
and at A 7, B 7 and A 13. Results should 
he immediate.. 

NeuRALgia—E lectrode Mo. 1 Or No. 2 to 
seat oi pain with short spark or thru cloth. 

H r - 

Neuritis—E lectrode No. I to scat of pain. 

OnK$mr—Electrode No. 1 to affected 
parts and treat consistently. Begin with 
nuEd current and increase as strong as 
tolerable. Fat will decrease and redis¬ 
tribute, giving greater comfort. 

Pi hpuss—E lectrode Mo, 1 or Mo. 19 
where .small areas arc m 3 k treated. Raise 
electrode to produce a short spark. 

Pneumonia—E lectrode No. 2&. Also No, 
Z al A S and B 8 through uiiderdolhinff 
until redness. 

finely matesm—T his responds quickly. Use 
Electrode No. 1 or No, 2 until pain L dis¬ 
pel ted. Treatments should he through 
clothing allowing a spark, Treat as often, 
as pain reappears. 

Scabs—T he object is to destroy the tissue 
so dial new tissue may form, therefore use 
[i strong spark with Electrode No, 1 or 
No. 2CL 

Skin DisEASE-Electrodc No, 1 held 
slightly away from skin to produce short 
spark. 

Sore Throat And Hoarseness—E lectrode 
No, 5 at A 7 and A IS, also Electrode No. 
14J internally. Also to improve voice. 

Stiff Nkck os Runts—E lectrode No. 1 at 
A 7 or at joints affected. 

Tonsilitls—E lectrode No. I at A 7. EEcC- 
trodc No, II internally anil Ozone inha¬ 
lations with Electrode No, 25, 

Ulceus — Electrode 
No. 1 or No. 20 with 
sharp spark, L ^ fjf 

Writers' Crame 1 ^ 1™, J jf 

Electrode No, 1 to 
huger tips and upper 

s P ine - f \ & i \ 


Dandruff— Electrode No. 3 on scalp. 

Deafness An jl Earachk'—E lect rode No. 1 
and No. 11 to car. 

Dvsm-SJA—Electrode No. 1 or No. 2 at 
A 1ft and A 13, 

Eczen A—Apply Electrode No, L thru 
handkerchief or gauze to produce a short 
spark. 

Eve Disease—E lectrode No, US over 
dosed eye. 

Falling Hair (AiofEcai)— Electrode No. 
3 on scalp. 

Hay F£v£R—E lectrode No. I on spine 
over nose and Inhalations with Ozone gcsi' 
eralor No. 28. 

HSABAGUF.S—Details given or page 7. 

Insomnia—E lectrode No. 1 at 0 7, A ? 
and eyes. 

Influenza—E lectrode No.1 or No.Zovcr 
spine, over eyes and sides oi nose. Elec¬ 
trode No. 11 in nostrils. Inhalations with 
No, 2&. 

Giutee—E lectrode No. 5 at A 7. 

Lumqago—E. lecLrode No. 3 with short 
spark over pain m3 area. 

Massage—A llow palient to hold Electrode 
No. 6 and operator or masseur turns on 
current. Masseurs fingers or Mo. 1 Elec¬ 
trode will draw the current to any pari of 
body. 


Liver. 

Kidneys. 

Bowels. 

Spleen. 

Loins. 


G, End of Spine. 

7. Neck and Throat. 

8. Lungii- 

9. Heart, 

10. Stomach. 


1, Base of Brain 

2. Center of Neck, 

а. Middle of Shoulder, 

4. Middle of Back. 

б. Hips. 

Condensed Directions for Surface 
Treatments with Violetta 


For further detailed directions a chart Is furnished with the instrument giving time 
and interval of treatments. The electrodes mentioned are shown no pages -18, 4y ami 30. 
With all surface treatmeats Violetta lubricant should be used. Described on page SO 

Asthma—U se Mo. 2 Electrode A 8 and Again Fag—E lectrode No. 1 on cyes.back 
No. 5 Electrode A 7. Also Ozone Inhalations oi head and neck, and down spine Ozone 
with Electrode No. pcncraior No. 28 should also be used. 

^ described on Bronchitis—'E leclrode No, 2 on A S and 

/jl pa ®‘ ' , B S until reddening Es produced. Ozone in- 

fl} v "Va " .3 l halations wish Electrode No. 2S should be 

rsL 1$ v ia ™ , E 7 m use i W Hh mhl 

/ wherever they ap- 

rr H \ \ Wf''' Pear. Catarrh ( Nasal.)—E lectrode No, 1 En 
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Violet Hay Spinal Applications 



E VERY muscle Of the body, every 
gland, Is eonttoElcd by a certain 
nerve or nerve center. Tf you 
stimulate tlie^e nerves or nerve centers you 
can control absolutely the action of the 
musefe or organ which they themselves 
control. Whim tlie activity of any organ 
Es impaired,, a High-Frequency application 
to the spinal nerve center which controls 
this organ, sets tip a reflex action. This 
causes it to regain its normal state and to 
perform Its natural function. For instance, 
if digestion h sluggish apply to the 
stomach itself, and then to the 
nerve centers of the spfrtt which 
control the stomach, The same 
thing is true of every other bodily 
function: first,, apply to the seat 
of pain and then to the spinal 
nerve center with Electrode No. 
30 in contact The illustration 
shown here is not meant to be 
exact hut merely in give a gen¬ 
eral idea of the relative position 
of nerve centers and organs. 


Center of 

Neck 


Bladder 


If the digestion is sluggish and 
the stomach out of on!er thru 
error in diet or general debility, 
you can give the stomadi just 
exactly the stimulation which it 
needs by first applying to the 
stomach itself with the general 
electrode and then to the nerve 
center of the spine which controls 
the stomach. 

Misa IHnjialL Oliuti, |i. }, Story City, 
lawn, wEteF: 

l l, I a-ltTcrvd frnm. spinal, trouble and in 
Uni.cs of severe pain ttiil weikurM it 
amlJied V1R In; t hr nub thins’ wiiLth 
VVi?lIiI Rfvr ridi-ei. It hns -nil, ^ 
siKiihinn fllTcet on tlie nervous jtfacesn 
fllin. As a siren |?ruilucrr Lt ■cqnn'U lit 
squakd, Ah T have bbU-lj: results train 
e]| u use at Lt I knmv v'lsnt e gno,] 
thins if |j.' h 


S 


Nep/c: 


,Sexuaf Organ: 


^ er v;G 5 to RecJ-um 


(C) Jeff Behary 2019 


VTOLFTTA RAYS [pArm Iiity-Thkhe 

iiLin: iiaiiui mi mi naiam hgu i. irt< iimiiki i: i i; in ii‘. u m men uiriuiiiiiiii i hei iiii n uniiniiiuii iiihi itntmtiiirn iiiiunmi mnm iiiimumjuttLiiuibiur 


Spinal Stimulation 

The following shows where Spinal 
Stimulatioti tv till High Ft cgucncy Current 
should be used: 

1. Apply at this point for headaches, eye 
diseases., rleafuess, insomnia, wry neck, 
facial paralysis, lutfimOtur ataxia, etc, 

2. Apply at this part of the spine for 
throat trouble, neuralgia, pain in the 
shoulders and arms, goitre nervous pros¬ 
tration, la grippe, dimness, bleeding from 
the rose, catarrh, etc. 

3. Locates tlie: pan of the spine where 
high-frequency Stimulation is used. for 
Lrotichltis, palti between the shoulder- 
blades, rheumatism of arms and shoulders, 
hay fever, etc, 

4. Apply at ihin point lor asthma, pneu¬ 
monia, tuberculosis, JUlicLilt breathing, 
other lung troubles, writers' era nip, etc. 

1 5 and 6. Stomach and liver troubles, en¬ 
largement of the spleen, pleurisy. 

7 . Bright's disease, diabetes, ovarian 
troubles, skin disease, eruption, 

&, Spinal applications at this poiol give 
relief in .such CascS as appendicitis, bladder 
diseases, peritonitis. Uterine troubles, ir¬ 
regular menses, lumbago., etc. 

F, Apply for constipation, rectal troubles, 
piles, sciatica, prostata trouble, 

10. Sciatica, rectal, uterine, *nd prostallc 
troubles, together with many other diseases 
of the pelvis and lower extremities. 

It is ;m established anatomical fact that 
tlie brain is the great nerY-c center qf the 
body, and that it has a prolongation, the 
Spinal Cord, which passes downward 
through a canal In the spinal column.. This 
spinal cord also has prolongations caller! 
the spinal nerves which pass out through 
tlie intervertebral foramina (small openings 
between tile movable bony segments or 
vertebrate of which tlie spine is built up.> 
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TOASTER STOVE AND GRILL 


ELECTRIC STOVE 

A Renl LVnivtiiii-nci; 


Get Your Violetta Now 


Y OUR Vicjlefta. is all ready lo ship. We want yfnt to 
have it and use it at once, so you yourself cm feel 
| the splendid benefits derived by so many others 
from its use. 

If you are a sufferer from any of the numerous 
ailments mentioned throughout tins book—if you arc 
a physician with patients who are suffering from 
these ailments—if yutt are ail osteopath,—& chiro- 
I praetor—a drugless healer—you will find the Violetta 
Violet Ray Machine the highest type of high frequency cur¬ 
rent available, the highest type of electrical development used 
as a curative agent. 

Throughout this book you will find the testimonials of 
actual users of the Violetta Violet Ray Machine. 

Violet Rays are not new. They have been tried and 
proved successful in tens o£ thousands of eases Tor almost 
every known human ailment* Tliere is nothing dangerous 
about them. In fact, they are harmless even to infants. 

The great medicinal value of Violet Rays cannot be ex¬ 
plained. We know that they are healing and that is all. We 
know that Violet Rays penetrate to every cell, tissue, and 
organ of the body. That they reach the most remote parts uf 
the human organism. These facts are readily demonstrated* 
In view of the testimonials printed in tins book and the 
great mass of evidence which the limited size of this book 
forces us to omit, wg urge you to order your Violetta at once. 
Try it. Sec how it gives almost instantaneous relief—sec what 
beneficial effects it has—see how it soothes where soothing is 
needed—see how it stimulates where stimulation, is needed— 
sec how it revives every tissue of the human system—see how 
it vitalizes you into almost a new being. DoriT put this im¬ 
portant matter off. Send for your Violetta today. Order the 
Outfit No. 1 if you want to use it at home, or if you wish 
to have a complete outfit, No. 3 > or one of the other outfits. 
See pages 29 to 37 for complete list of Violettas. 


Til is cflicietll lUlIc worker .nerves Ihr dual 

purpose of a fine 1, on liter am I nn efficient 
slave fur frying, boiling and baking. 

The six strands of super I sealing clement 
ill chili sturdy little grill insure the attain¬ 
ment of ll [|niek heat and die maintenance of 
an even degree of temperature, so Jiteusary 
to perfect cooking 

Bath the toaster tray and the Krill plate 
are Interchangeable wllicit makes it possible 
to switch from erne lo the Other at Llle desire 
of the user. The slicing tray which fits fit 
the base innkcn cleaning easy. 

. E : ur the convenience of travelers it ts 
filled with deladialik legs which makes 
packing possible m a box as small a? 10 
in. x 6 in. x 2 in. Sine ready for use, A in. 
high, fi in. wide and ti in. lung. 

Fully Guaranteed for One Verar 
Ka. 1A,....,.,List ITtco Jjih.&O 


A wonderful Hide stove for cooking of 
all kinds. 

Beautifully designed anil substantially 
hut It to give die user uninterrupted service. 

Tlie heating element in thgs stove is of 
such .sb.c anti quality that a perfees heal 
is quickly reached and. steadily maintained. 

Willie il h e-edy guarantee] for one year 
it will give die user many years of satis¬ 
factory service^without repair. 

Thu disk in six. inidie:L in diameter, height 
of stove 5 inches. The h-g.:; which sre 
gracefully formed are rubber tipped lo pre- 
rent scratching and are detachable which 
makes it possible to pack die entire stove 
in a small space. 

It is fully nickeled and beautifully pol¬ 
ished throughout, 

Equipped with 7 fl, nt cord and Z ptcee 
socket plug. Weight 4^4 IIin. 

Fully Gnu ranked for One Year 

No. 3li....THen $0™* 

SECTIONAL HOT PLATE 

each controlled hy an independent trigger 
switch* making seven heat combinations pos¬ 
sible, Switch mi center, intermediate or out¬ 
side area at will, nr combine any two til give 
heal desired for size of utensil. Two nr 
three rjf tlLeSe plates may - be bolted to¬ 
gether to make n complete uvt^or three 
burner hot jdnte, Burrter lil4 inches in 
diuritescr* Flnte 11x11x4:4 Inches high. 
Supplied ecimplese wills seven-Cmt curd mnL 
tUEacliment. 

No. 1E... ...-iT-iec $ 14.00 


JUNIOR GRILL 


Ah unequalled value in grills, for toast¬ 
ing or ligliL cook lug. Jusl lhe thing for 
yoor room or for travelers. Very light, 
ycL practically unbreakable. Insulated 1 Lun¬ 
dies prevent hums. Slim 5x5x3 indies. 
Weighs 1 lb- Complete with cord and plug. 

Nq. Ill...Prlec $1.1)5 

GRILL STOVE 

Dandy for light cooking. Large enough 
to tOLlSj two slices qf bread at mice or to 
keep coffee pot wnrrn while toasting on 
other end. Ideal for travelers. Completely 
nickel plated. Weighs only 1J4 lbs. Size 
5x9 inches, 3 inches high, Supplied with 
eord r two-piece attachment plug rind separa- 
Islc connector. 

No. 1C..Prleo $2*0,1 
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percolators 

Miiki,' letter Codfae 



Tlin KfASt iif Coffee They Create —AL 
Hoiking 1 VI nt—-They ITroohite 

These Percolators Eire designed for hard, 
every-iibiy iiie on your Ijfcaikfast table, 
Good looking. yet economical, Exlm heavy 
hard drawn iilumitiiuiL Improved prmdide 
makes Ehetler coffee. FtimpS absolutely 
[lothlng bid water at tile Fill] Wllng pond. 
Only liie true coffee flavor is extracted, 
leaving liie Litter tannic in:id in She coffee 
grounds. Try a Percolator for your tie Kt 
cup of real coffee. 

Nik 2A-8 cup., . .ivin: $S.OI> 

No. 6 CLIP..Price S?f[.00 


WAFFLE IRON 



Serve delicious, piping hot waffles made 
right at the table, The wadies arc just 
right in thickness. Even electric hc.it ap¬ 
plied to both top and bottom at same lime 
Insures perfect results every Lime. Waffles 
made full sltfc—7 5/16 inches in diameter— 
fully half again as large a?- made Ly the 
ordinary electric waffle iron. Top inf iron L- 
flaL—may be used a.c a plate warmer while 
cookuig walTf es. WeipSiI, 5 llis. Ideigl A t 4 ‘i; 
inches, Maximum leg span, y^t inches. 

No. ID...Price 


No Electrically Wired flame is 
Complete Without u Toaster 



This is a masterpiece of the appliance 
builders arl. I'll; side by side with any 
other Inas!tit on ih-e market it is the ill - 
evitable choke of the discriminating buyer. 
iLS six horistniHal sir amts of super lien Lin;.: 
element insure ll degree of htlit licit nol 
only tna&ls tpiickly Liil so distribute (lo¬ 
ll vat that the bread is evenly toasted a I all 
paints, its spring operated holders enable 
the laser t" toast Lwo slices of bread at 
one time. 

Fully nickeled with a heavy plate that 
insures lasting beauty. 

Si:n- r ft in. x. in. Equipped with com¬ 
position plug nml six loot es.Lvitsii>ii cord, 
Fully Guaranteed for One Year, 

No. dA...Wst Price 


HEATING PAD NO. 5 

Tlits is the mod¬ 
ern application of 
hunt. Useful wher¬ 
ever (here is an 
ache or a pain. 
Invaluable ill sick- 
ness, .Stays hot as 
long ns you wish. 
Three degrees of 
beat. Protected by 
reliable Series ther¬ 
mostat. Casts tinly 
Ya emit an hour for 
current. Full she 12x15 indies. Covered 
with soft grey woo! eiderdown. Supplied 
with white washable slip, ten feet of cord 
and three heat nickel-plated push button 
switch. 

Healing Pnd No, 5—Jin yuEts, 45 watts. 

Price $ZUlN 

One heat No, all. . . Price ipri.tlO 
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A WONDER AT $ 5.0 0 


MARCEL 
WAVER 
NO. OA 


Marcel your own hair by means of tins 
excellent article, No other product on the 
market so eflicicM and simple to operate. 
Xever before could the home user gvi 
such excellent results without lhe assistance 
i5j a professional beauty eullurisL. The il- 
iiLitratious am) direcLiuns ivilli each waver 
are SO clear that no riilBenlty will be ex¬ 
perienced in accomplishing good results. 
Nothing looks prettier than a humil i fill head 
hi hair neatly marcelled with a deep, fil- 
tmetive wave. Tins h a very attractive 
article made uf the very flue:.I materials. 
All me la I parts are heavily n taka 1-pTa led. 
Handle is black eboniatfl finish. Fully 
guaranteed against burn put for two years. 

No, 6A. complete with detailed directions. 

Prieu $K.IH> 


A powerful tlc-clFir mr-itur Tibratni? at 4F.D(H 

tnern^KiraL l.i die tiuiuy aiiradive iefitUren □! tin- 
cxjirnsive vifomtoni, amt lu nrjieiLLy tub aide. <-nv- 
crnl by an itun dail ndaramce^ Hii* arnrk itinj' 
lie hcniirht with iiluKrlutL 1 cucitldcneE, and CKiaicLnnLj- 
(.1 i' r, ulJJlv 1 l service. C^i vc-a; n worntc-rfaL injbsm'ix 
anil Ii a s ipany iiiijiu riant iiki a? in mnlcu a 
iKi^itBiicin a inieL-hhily. Wliy pny litiriuLy aprelai- 
r'ls. Ihiifbcr? 4 lp 4 plsyuftctani J',t ili■ -f. e yr«nuiient9 
Lb at itLay Ijl Li.hJ In yuiir n«™ liurne at trifljint r.iti i 
Vilirntdr 7A — I!□ vrlis, A, d nr I). C. 

lb fi e 85dH> 

Vibrntor ?T1—Eiiaibir Lii 7A mork! Inn wiili jl 
^I'lrt'li'.'r SM'jlub m.ikini' i-arkics Enl.LVis 3 l.k-b uf y]- 
btiiiinri inissilile aiul ndicr impTiwrawnti, 

Vilir:i!-.ir t 1 ^—] 1 U Valin A. ( . i-.r I I. C.. 

Price flu.tm 


COM I! I NATION CURLER AND 
WAVER 1101J Nth OK 


Undoubtedly die finest curling iron on 
tlie Itiai'km regardless of ]jrlcc. Beallri- 
fLilly nickel-plaled and eljomued lomlle. 
jusi his the hand. Clamp is re movable For 
use as a waver rod. 11 r A inches long, H 
iueh rod. No, oach t 1 If) volts, 

18 walta.FU co Ci l tlO 


You mny rvl clicainer imnEr, her runne hr-li^r! 
'J''liis Kij. iiA sis ]nITTlIiJ kou i:. ill-:' tlnllHtWik'H 

frit'Mtl. T^p i.l'CtilUL LIirHS^ll! EJ.f IhL.TVV bllL'I.'! Slr:'l 

huiid iu wIill-Ji are firmly riveteJ Un- iLnndln ki ip- 
IinrlSr Black nitierbi'd wuuit SlniiJIc, Jl-nUI ii ili 
H'-eLI hI.JJ culLsiblS id htJllirilf dvJHi'tU Smtiedeil 111 
| ,r-iL; li-llL pllLlc. quit clilftlp JiljEe i.vbii-ll III:-'- SUTVcR 33 

Lic.il t-LSetvoif. TIk ii-.I ijiset face if am.lb :is ijbiss 

nnit c-rJ i; i'-f, jLri“ ruUilded, IruiiLuj; fsiVC pi,-:i v.ii i 1 :; 
ayH iiicli'LS s fIC incliea. Tti<: bentSciR: l’ElsiieuI 
lirmEiiLt's Oil :ii.nl aiLinLilil uf lient from c&rnmL 
uacd. ii-i.-" riulioEinJ brjgkt. ntSit-r cspuSCil IP'.lJlJ 
]urid iiiclielqjlaled. Ssi firut Mini, cnimi'let^ il-h-i 
plug 1.1 r liis^a ilrsi^u. IXn uni TieSgleL-t ordcrmi: c|iii 

Iron uu uitce, is llic beat cm llit hsartm. 

Ne, 3 a Trun.Trice $5.ari 


No, flfi fmliiig I mu ike gr eldest buy 
on the market. Smalt and very li.gtu inr 
iiivj work-. lf);^ iiiellCB long, p/1 6 ill i’ll rni] 

Nu. bC—vnr]i h ltd volts, 16 walls. 

Trim 

Piio. fih Ifnir Drier i ]L cuinb slitqie. Dry 
yiHir hair quickly after swim or shampoo. 
Avoir! eokls and saw time. SLraigkleus 
nut snarls while COIllLlUg the linir. 

No. 61 > each, lit) volts, 56 waits- 
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THERAPEUTIC LAMP- 


KEEP COOL WITH THESE STURDY 
FANS 


cLliih frtim employing oitn of 1 Elcj most powerful 
i\i III crapy appliances. We read til at Lhc Actinic 
Kny is the only ray that is destructive to germ 
life. We arc also told that the arc light is the 
only light capable oT penetrating bone matter. 

The fact remains* however* that various col¬ 
ored lights differ only in wFLve length, and the 
shorter the wave length, the greater the penetrat¬ 
ing power. White light lias a shorter wave length 
than any of the colors* and as we all know "hr a 
combination of all the colors. 

The electric arc light is practically disqualified 
for therapeutic purposes. Dr. Rogers says, “The 
chemical action of light depends upon^the sub¬ 
stance upon which the rays strike, and not on 
any chemical quality inherent in the rays them¬ 
selves/' Oxygen enters the blood through the 
lungs, httL light is absolutely essential in the gen¬ 
eration of perfect red corpuscles, 

J he while light, that is, the light obtained from Lite usual incandescent or 
siercopticon bulbs, is indicated wherever the normal physical condition has 
been disturbed or impaired from most any cause. 

The reflector on the "1 herapoullc Lamp” is made of highly polished alum¬ 
inum, spun to true parabolic shape, and owing in hb simple clamping device, is 
readily removed for re-finishing at any time. The inside diameter is nine and 


VV-C recommend hiicue Litis 
easily ii'urLll Lite luw prices 

Fan 11A—(S Inch... 

Fsiil Itli—6 Inch with swi 
change Strength of current. 

Fan I1C—8 Inch..... 

Fan HIM Inch. 


A REAL LAROR-SAYER 


A labor saving device that L 
one of tlie most useful items a 
woman needs and appreciates. 
Operates practically a IE tniUriss 
lit sewing machines, all aching 
hy means of n removable damp 
Mint allows several rJiiTerent 
adjLtslincnis, and front which 
Hie ino mr hallos hired |y 
against the sewing machine 
wheel so dial it cannot possibly 
get oat of alignment Speed 
is control led by £ rheostat wi|Ei 
Jcvcr operated by the foot. 
Cost of operation only about 
.VI0 of one .rent per lmur. 
Detailed directions for jnslulla- 
tian r Sewing Machhic Motor 

No, £A,...Price ?1 ZM 


Therapeutic Lamp L2A- 
312,50 


the very best hair dryer in 

TLIE MARKET 


Caning made of liiglily polished aluminum anti 
mechanism is absolutely fool proof, A beating de¬ 
ment of special wire throws a large volume of hoi 
or cold air almost instantaneously,. The universal 
motor allows operatron un both alternating and direct 
current lUf volts. 

Light of weight, tin: onEy dryer cuLLStrueted of 
aluminum with nickel finish, self-lubricating bear- 
iiig-Hj Es:ls n porcelain heating element easily accessible 
and guaranteed to give fliorough satisfaction, 

No. I4A.....Price $12,30 


Lamp 1 5 S i?JJ0 


(C) Jeff Behary 2019 


30 












PaiiIl Fifty 

miPiiuHcunpe 


ifiHnllllKi 


1 1HE wist man of Bagdad named 
. Hakeem once said: l “ihe priceless5 
ingredient of every product is. the honor 
el nd integrity of him wlm sells, it; con¬ 
sider hi a name before yon buy.’ 1 hr _ sti 
words of this old tale, "the ijhceIcss *n- 
credient/' tell the story of Bleadon-Dun 
Company, revealing the secret ol us 
service and success. 
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THE PRICES APPEARING IN THIS 

catalog cancel the prices 

IN ALL PREVIOUS CATALOGS* 


nk S. Betz Company 

General Office and Factory 

HAMMOND, INDIANA 

NEW YORK CHICAGO 

6 5 West 4fi ih. St, 30 EEandolpii St. 

-J I rtifMJ AMO; 
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TIM THRIFTY ON ECONOMY IN BUYING 
DIRECT BY MAIL 



THE APPEAL 
OF LOWER PRICES 

TFfciWi Ifr* crkM if* r.oHM'MUT 
V MiI U bii.Lt far m- unfair 
bx LiiuEahiH fl-nJ tieinnipukiLia 
bcaiM duTlng tti phJ'ii- 

r lj n *1 fdhiy apjitet.b!* 

far It* kr-ealar aURah^r at 

jiKviLtf-Ji.nl ID-iJJi-C ba D.Tt f*^ iOIDl 

CrtaLrt appriJ tiii-fl licit* 
jit rruLkini *let pricea w* 

IrpE 4 watchful *JF* an miaUif- 
Th« cfdh.-±Jny ifii*r«fOP>p <i1 TiarStilF 
Retie# Prduetn, whd-aaJa, JI- 
by rr.irk hhjiiJi oul 
ninr* ihJLrptr wbid ib* prlaf i At* 

MfflltdlJTi AfALDBl (b* 

.rh-iuiid af quj|.i-aitrrri qnaSI-I/ *nA 
iJirri^ii. Tbi priMSl. pfktj a-£- 
fMira in Ltd ruaulK af ln*C =as- 

■ jIti j.t niiiiiLnlTE erfart 19 

i-*r.-b ddL mi rcb^ndt ■« md raw 
tuSIHUv i,fi*i can be *UKfH4*4 
In Lari*- qw-41-LElrb n thb idi-31 
raajonatiLi: price*. R.-aJ U-J*tl flobu 
jiJ fciAEibfa-Ltur*. ’ll Lb i itfijh 
null toWflfi -if smut ad-d«d, pct- 
ULit u* 4® oEEar Llhp mnai ae- 

-Tictiv* Til Jti. 


Dear Fj.eQdj-: 

You h-s^r haied 1 frui deal Hid *n4 
Tcid iiuteb that is pablihhdi -eaudia? TbntL 

Real, jennErae djcd-ta-Etn-mnt TlinJt in-t n*c 

mtin HEiinkorif. l-^wher U means Ufrinf—W^iaa 
ihai which miffllt OlJwiwd* haTC bttll W* 

fDoDatily. ___ __ 

Tq- eav c—t& —Id practice thiili 

do J.OT heard ddbn, ben save them by 
ihe witflr, thereby esa^S ywx dollar buy the 
mosL . . 

Yad kndw friends. TTwif* la coaumfen iciUd ift 
iptadint ™ Y«fc 4=331 *?£B4 vgui dallan wiidj 
*i..J aars thtwgh eoDOffimy hj pwebuin T**r 
yu i u jcaL inalrum«9=-n. Ljreaatfi(J fc='-4 mp- 

pLci b# Tn^ii— i he i*l4n el 4«>i.ng 

husiile+l ti^F-ECI wilt ^et3 il J*Je ind 
Vnder tbai ptiH you buy yb"Jr ^np^bai it priiCI 
«h=*b ij □ n b" ilfdLid* seTerj] j. r&ficiJ mj >obhecv, 
mi.Jiftrfpin, aMEJiU l#d eaC c iirac tk Yeur doJIar 

■hfinib 1^11 value amii ^Hea iDEnt. 

Yq^ri i*T a WtH speat -ddliliF 


.. L1I-:II 

,111-170 

lii-lil 

114-111 


SUMMARY OF CONTENTS 

St™] CMci Squljumnl. .. *■ t* 

Clcili'in s i ■ ■ j! ■ i ■ i ■ ■ ■ ■ i ■ ■ 3 ■ b ■ ■ B 5 

FLubhex acod3 .. 

□ re-umtfi ,*.*■■■. r,-- 

■iluimri ■ i r - - - ■ ■ ■■■ 
ir.nL Wb Ti ^ ■ > ■ - • ■ ‘' 

and" ^iiVeL£*J imcaJuia ■ [Sfcltl 

Bwh*_—..-.. :3; 

YEdIMP ,,,, Lilli !!■■- - — ■ ■ ■■■ ■ 1 t#-3]i I 

r? . , , - r . ■ ■ - - ■ ■ 

Elia tic fl™iunff3 ■ ■ 

OPCtiC|^ i a |r 

■ nvoJiJ P.oliiisc Cbaln _ 

ESccIhD arid Ttitna?^ - i;iJip- 

aieikt i r -.— ------- ■ -yL 

jirw'and 1 ' j^riij.-/u'daiap. - - - lift II 

TurnlUarr and t^ciALtfcfa. ■■ ■ - ■ l_» ■. J*l-»0 

^Ltih - “ a - ' 

Bniim ,....^biai i up--- 


oraic> Sa^n-P p , - ■ 

M.LafrilMBeinii EeuIpnaanE 
Cnatcbp* bu(S apMn.ii 


IMPORTANCE 

OF GOOD QUALITY 



-p-=ii 


. 117. 


181 

_:s 


IJec 

Drij 


.3id^se 


TSa ck-:-’- «*n lu 

>rrh .IfiKl^d LM lb* ^ 

ifw lus^a af ra«xi-Li&Jib* oa**- 
laf-td ^rtrL-L. w, 

h^v-fc ** h-ah»at 

abu4*N af qa^iy far «*oh ll&* 

at marclvLiA41ap ra^rvpM4>uL Tlu 
c^ftni hi [3 yai| aair'iMiadtai *1 
a qiiiUlf iKIH^i 59 M» 

A i4*^ilAeJ nt - qsPLbUf •««■ 

hioei wtLb i»ftTe«hipat and. prw 1 
tLral teiiri MJ :^a4- K P™TW!i 
; r U* id oJfW flJiimhad rpxrrhan- 
UK Tm^tieil 4^"^ P#AKlrt«AH 
A? p#odurn r.in-zm pn-ctlo 1 i>Jr 
^prjd j-fcii anq-U^LifM rcihnu3E«4j 
raarrly F^a th*4 Jfprnd- 

fc&lf H-saiilT LP biLUE IlltD *T|J^ 
Euu^a kHSTwa.4BL and ■Ttry p-ie-c# 

lit |WUCd ^UI3'I=IJ-EL 


A NEW POLICY ON CASH DISCOUNTS 


Aa IBLElSilVr aLlld]f of JH.rtetL*riill 11 n ¥ ij-l r-^-=1 Lbs cor - 

Elixir bu feiauihi -emt iht fact. Hiai is Li ailjpni* 3 ? 
■nf*ir :□ ailo-»- a dLsDPu.n| fxr payiw^flL of r. hIi ^s-l& 
prj#ra, nr Ifhnri!- *■** ■bL^l^-iS lIJ.D. -J M-iti 

* a.ULvi* q f iil^vUn^ ^ u.-Jlh a dfSLilril hBFdbhip 
lie uunl.'mrea Wbu ;. jt. Lim ( h-^lf marrunvlfl* C*" op4H 
aCDOUJIl, iBJUl til a^r bill! & FOIIbpL ly nh+FI 'll-- A - 

EMnneaL TaSe, it n a for^fMip «aDc3iaaaoD i-.ni wSiairn lBJ-Jtn 
ClacouaLi bi^ aUDW«4 Edr >:aitk Lbc mi-rTh*niIla* ia BPe*Oy 
•jv^r-valTjcd or ~,nt ^d to Uw M-rop«-r i.mkilbrit fif 

[a irtuilnr ig il!v¥ eaih dJa«ciuiita in our Ecmral '■□!■- 

Li|. ic'-L r .hiic Km ar« i-lLLL-iiii; aiL fiireh*jf-m np ilir 

Abrae baii-ia. <nJ ibat jgooJ cunamn uf lb* huu-?r v-^in. 
l-ne UUrchpjlDir ir. mhi ICCOUbL Jo tiP-L Jtiffier fPOlii "hr 

ITiiAE dJabdrar.iitr 9V rr-fLw-j|¥J, -or of rwpLtLn.^ 

pour B^a rc baud He. 


Y-ae» aro 1t» FWiifc a E*t¥ CoiBEanr iibnfd Ifl 

L-u ■ meif. **r c-'"*i I r ( ^ 

, L mi- . .■ -|.-nr.uiLl finf L mlALri(' Lt dcffirCU. 1 - C^T 

™ lSm<riv •".lp b»p«K SL»F2!t^S 

IN.n. £»1 prtfr. v r / ^ l SS 

vrBJT ar Wiwt h*TP syceewM I^l hrSnaJBf prJcTa b* ^ ^ 

-.ta ai* ilijl liar srna-inaiari «*hfr 

Mhr in.. It Lur. n»W « t larJlJWJ- **f"f 
p.f HI«>rT U mrtl our HH«i. h “ E?*,!* *!5£ i„ 
Air. v stsh aiiTuf-nl uE fl.^ J| x- ;; F ^ r n= . , d 

lan'^r. ■— rud li rawxaaur ,a '. if™ r °w I nT r&a 

.Cl. to™,| .'UbllBI »n«. - /Vb Jf DI «i *P w 

mrfdblUl.IlM .^limllrd Hr ! O 1 " 3 - Jp 

tbi Stapar PLaiKlart u-t nwlRY- 


FREE BOOKS AND CATALOGS 


P^i^LltLABC >-&. :: d 

IL-snbJc^j are uubbibed abcrnrii 


D4B 

Inc 


yuij key uf kbc follow me #dLLIana:»- 


oot Jotl ild* Lbs coni^ii- Hh* _ a, ^,S!l? e *-. w SSjS£ 
tbf b*Liniri t£ Gm mpt-ctaadlaa w&l^ d a a np^inLr 


Yours far the AsAinir 


nEAlOfi -"r^ 




AJiHlllirrla and AuliiaLu It-u-Pkl rt. 
Bnaui^ Piejc-r f^'immrm ffe««k. 
Bed »Eid SL’JiIJdt ralair.t 
ItonlJM) n.sLi#l|D L 
Bar.LA] E> Lb8tit, 

Oc~i*j rurnU'irc ftonk 

Mrar ifbarinicaypabl lioet. 

J-!« «■ :r Diode Lie BObk. 


-eaialna. , ^ 

S“pl til ^liulili'ijn. 

TnuaUdl CtM-J-r Boot. 
!CLi^hu.nlt D£*JaL . . . 
■L^hiJai-DiT Elouklilr 


M-cdLelnn k>^lR4i 

aSrt.ciJ :iul!asjiv 
fhirmpalltlC lJ»I l1lfc -' lr t t i , 

Tlapltl 11*W*W LJrt 
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BETZCO Products 

are unconditionally 
Guaranteed ^ 



^.l^irrSLBdUf. ;»d *t.« 


•;:, a ™;,Vc: i«.»«»-»>■ -w; ."«* * r*v ™*. 

«,* ES^^riLT Tflii I'M ill rt «n1«H s*«n- h ' r 

sf h =- ■* 

WHEN YOU »y» »Y *UJl! Vj. «,!«• 

Tlirou|c3i live face* r 'jj* dt ^' qt of c :| .lipunei! 1. *<m *« «" 


pSW ** Sf * 5 * S* SM-r3E>.K: 7,- 

Jgjs&B 

^.PMaL'iraS ss» sssV"* , ""^’ e ® '■**■*■ our ,rnta - 

□□r >hHI wiq lhriT *pproral ^gnjUifiTly- 

Do ybur Buying by 

*f ATT its Safe and 
Xvlxm.J.Xj Satisfactory 


be faitcmud tP Um !hij ** £ 

ihn fct JTtfrt m% 

the f.1 KtL ErtJ 


.... 

st*raw. rsa»;^".«4»,*-.■* ssv^ ssrsAS 

uftfr ts iU w«f, U B.1.W IP'.™ *™ fir# briber fr*« ™» 

iLMk quricclrt on alt wnsiWmBIll icUina baiti «ia> *«« mwj,* 

fOLsr pfi suffice. 

SATISFACTION or Money Back 

Mrnfbiniliit made l[wcial ■* 
>p«it<*riiM» S' imIiM* * 

Ktd only wfiSnrt «■« in “*53 ^1 

pl rf««it'n1 in ‘KCrLnuMbip. 
li' nude 10 iSiu iitslarier* iSCSiaCKWau 
□ St subjrfG la- rElli-rn- 


WE GUARANTEE TO RETURN 
YOUR MONEY PROMPTLY-EVERY 
PENNY OF IT WITHOUT QUESTION 
IF YOU ARE NOT WELL SATISFIED 

capital FRANK S. BETZ CO. 
$'1.000, 000 HAMMOMt* INDIANAJ 


i^> 


1/ | 

Jl I 


■ n ■ n ■ in imirrmci 


9 he Factory behind 

+b» fiun'rantp.p. 


HrtMF OF BETZCO PRODUCTS 
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ELECTRIC 


BELTS 


Llgbi and Heal Apparel u* 


sal 


^vhllf a* hi 1 «■■ T 
brE rr N;e&tHlnEH il- 
rH Elh^ Uj-p f-f *Ijv- 
tr|^ WIi.il iri tirrjf 
ih+m kn i-Luck 
tmUAw lJirrr tr Jl 
4<p iijLi'fil Cu: Ihrici P*lflyi-r,l.l 3 
^■■.L'.biiIp lrj»m T-n lirulnf •. |j. m 
W l rirT> L HfiUutf Pl>'4?k 
Lo BEipfily iii ikf|T rh-^iniin* 

Httf# A 

XAd-r cf pivih Hi III lisl in L«-lL 

»-|Lh PJiiT^l luJ-i riiiitP 

■or Nm*!. 

Klffrlii. FjL'i Ip A Ew-ll tMTlJiltlC. ttt, il uL FT.P4 

fltrlt ta . E-lfl'lLli E* ptv-r A EL- ^-I'I Ki I h wur-r-rn- 

Kyrs rhtWI®! iCrr-TiJ^I r r fi-l- frj-di.hllnE rijrirnl VL.ilh 

i.r NmpI* 

i¥nr^ aiyii ri euil **jntiiM« w*, “ eh f? m 

Lli nrrtK*l3ii IkH Wi.111 rill kiur«-q( r p.||. 




THE OOAKLEV-MdKlNZlE 
LAMP 

T6H tUBp If -rr j *fl|i:Ujii 

.jnI i Ui™in«iinv *M ei'W 

ittumiMWvx ** ‘«- rCHl j'f t, ! 

nch- thfAal k*-J "“Pf* 11 J ■ 

v*r, rtiutirtwti t« u,f * 5 *: 

HkNX pi Mil >- IT,* 

pnarlLiicLnrr 

H'.-ni ii Eii 1 i-Z. fill PJ-Hl 

H4E -raiil hi-fi mmllilM m r p 

■■ 11 a "S'n UrtdPF Hbr -dA*. 

|.| a >C*P 1 *T fUJTVllBN. afiri = ** 

lAmp in- llUrid ffcflTH r,. FhiUV JUfJ 
w tik-n l I'U, T - r- I". IJlpip ■lAU^-Srt 

r-'SriDfir-'i ini* 1 ** fc&it. *N*wBn*' J* - 
Lr Lw - p ]" rir| l % r : *1- ITidlt t'SIt^HSI ltn.1 
liTpfk-L 

Bi t Ue EX.IIZI ■ Al DJ?T 

Pilled * - |aJl vlfeUdJI^ i^cKlIl-lWP r ^U‘ 

dn.n-i‘-t » fr*iMhi MlaL P™ lS -' 

i n s s > r 111 . . ■: • ■ » 1 i >' A: "F ; s!ir T, -' l - , ' r 

i !i J m^hffiy 111- ■" ** {*'*2 

ir:.lk.i W tH- ni"'nrw ■* wl1i '* 
j,|jjF=pi<!a in "111 *neSi- 

Th+ rb*HSf?-iicKinal- 1 -ki-H* i* nn " 
i^j,q>j : n ft hii» -mm*I I=J| njc ,“ 
r la i r j nil I Bl wr" lp > 1,111 

ilCSl 3T-L CnM^T .M^IEIBILj Ej-fcaJ. 
r. i I Li. i nil* ttrM 

IYl. It Itn- 


fumigators 


50,43 




All Llli|Wl"* - 'fL'ir'II-! 11 T- * r 
ifiy diaSn^iaE 
mil °f hipii^f tiurlptiej. 

Fit nrt Hi" Meilw h ILfl 

4 hd 11 ^hi Hi- Irt 111 -" P. 

^fl pfeo. AtowliiMJS- Trf* 

fnpii ml nn iiiJip^ ^ 

j,hppii. »►'< ft.nv*ai**it 
«mi] r^BDOllE MS 

i it-rr-nn r ir ,? 1 Miil-i-fl 
irrtC-LJi ' 1 eit Fp ma Itw 1 h i-u- 

Gia Ln ■ n^i-i 

nwn^j. C alii i’ r- ■ > r 

lint fiiiM>:«- iBirni*.ldBTjH'dr 

Fw l.nOfl «'f 

■pic", 

tlpflini- ._ 8 i l 

‘i 1 , L. 1 *L 

flinffFr C^bLbibB L bz L-urr.-r* fciHiLLlJi-h^ Jb . Fm? 

| LiM-- Plllii.,* ff *1 -flE - ■ P»-=T. pr-jept nrfi JO.M I>fi W. 3 «- 
V. I,. 1 .,l 

miiOL EctwHUHt ndc^ Cur I.RR 1 rulil- 1 c-rL Hl-.ii M-!>0 

J>orrn ....... .. **&> 

WL. | ft 

aai&Mv. Fdt n>^fnr r.f If: n io 2 i,dv; -.-jb ■■ £> >:a - h'll . 5 *. 

Ugcpf® ..... j < 4mi .-- IJ.Qq 

W-l. d 


Galvanic 


' mfs 

i.reoT aDJ u aaftP^Lf 

Urn l.t zm ii> d. DT IdVifrf *T rhllijl "' ,l ' .'“Vh n 1 = 
thr ir.ll Ti,p lufcr Mr Jff*. «* 

nti ■,!!* H r Si-lW 

i? ■ bLh 


E.|*cieic i-uny 


tJlj.Tmi; -flcB- 

jiiBrir . bv.r *yw 

r if. mn*t. ifii-isai 

v*rk. C«ii ^ 

tirrlAiS fen ps^ 
tb*L 

Kitl - pw 

T^„ 


iLCOBflL UJui STOTE 

For LK#THr*|i 4-^;nr' p rf- 

n~ " , rui_ > > nil * - ■ 1 ills 

( i i t* pm. Sli fTrrfh 4f- 
Mil UPfd ,-iLdmW Wltklfi. 

mqwlfexlaHi uHI ttpr itl* 
aii.H} ut*c fm Lulu li' 
iJvfjpii. ^alb guirmul***. 

rnim. »*ii* 

Wi c 11 »> 

■kipM CkSnlM'P 

3lc^ 14 Alrnbn: a-.£,¥f 1 • • 

■itnSliPt*, *lt 4 

fvbtn. l^PL^H 1 ifuiiiH 

“ft ill r ii' 5 »i n«L**p 

gTTH,te# t»«- |lii- 

Viu I j « 


m e.p id.io 
\i'i_ n p±_ 


nLTUeo JCiPPOSE’rE-flAS 
FiXEblTBE K-UTi 

A t<j>s eF-ci*™r kfri.Ptiv, 

ftCd-i'P 111* i ffimfil!iLLlfli*n 
(ir un4fr priihk Th-^ 
Funk, II ill 1^1 TuCli ft» »ir 

p .ij iij j> vtiK-ji ipc: > tI j <' 

pfiitfun I|lr»ei Lij 
I h- hPT.:^+RC- t 18 " 
pLphiftf Isn j* ‘ivrr 
h^l li I ^ ► rtsfli* 

W*J1 ivalti! fur 
fe.%EJnpr iSPrLhwiM, 
niiikir-i mifpia ’TA-c- 
Full J|r?iBiLaiin.i lirt 
nt^mhMI *ti- wiir 
‘k ll h t*nh ■ 1 n t r 
Paul rJli^ -nEH-rmlUpH 

u-f fyrwTkt™ s* 

v*n irmplK. 

a as L Vt l TMMq 
FTtrl li r p 3 I 9 T *j 
■ urh 

Ut_ 1 LbP 

□w:, 2 td. Kim 
ftur>-r ,nl>, T»dh 
ipj_-ia 

We. li oil 


r r &QC' 
\\i . I: oi 
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OMEGA TREATMENT APPARATUS 


Martwrml* priced KRfcfr Uall. I. X B-jTr-ifM l> 
ItiO-lu-firaplur iniL FliW?n»topk »nrt Kq vtm44«T. f 
l^Wi* \*& mr .,|| jl jg H7j ^uijnrnt f frP . 

■ Ei. Lxi .i:~: Lb lilt ...ncf n| [hp (fr-prmJ prVEIlMRAf ■>» 

lh£ un 13-1 nil*. id JTjntlB. C. »f M LLt ‘fftLl li. c. 

Th* pi Ilf A. /Iifirr cq-n-rrH it fiya -CAB feK4H Ttll* t 

H£fb Frrq-jrbe j L‘«iB.Lh»-rrrir. CTJUmM, SISUMHIlL JP 

and I" □^l.tii lr_n j.> irv-%- HHrtlAJrifcfck. Lfar iKr e 

TilUm Air CuMupn-PHrL or w~i*i pui£t 

■ribmei Jh mid* uE Bhe-ri ittcj :nj^|ivr rln.ah., u, 

; -j! I j!: -| J_ FTOBt dOBf tir l'q 4 ’.■rg , p ’iIL'I'Iy kpm 

IbOLtiMB uT ■frlt-J £□«:[. A*jOlt ;faLi h)l| Sppal b -J ra tpi i 
fldirci jiulli La petit :dan4 f-air a,-^ppvq-TlPII* 1 !■ 

“iirb.!n rlati fiinpi uj rmfetpr^, -DU I Ml" LA Mlb 

Kini|4!ir “fa-hfcivsa Aar ■ a Vpi. , ?iTiK»r. B pi PI R*C\itl 

SScinr LE+A-if r far .Vfbnfjiiin^ S^lutlont i&rl 
lip *1”wrmii 11 —n -1 ■— ■ra-m r,A £■* r-:ati un m- iinind *n f 
iif ckbi-ncE. cn w&jtLa I 1 a!Lab JJJirhlc slab. Qts ft^-hs L 

■ Irlp -:f J lbJh.«L nf" —r-. jr. 1 ! c-ii iUK-khl,| in^ i 1 ri.lir..f r, 

Ifl cqmtK>>rE vibfirtjpft, aa«rtiH*T, ft^41 Ump 

nCEHi a-ni*rA Tri"-s=Bnoi AW*nta» far 135-iroEk 

=3 ta- A- C- uzetwriM. .«t 

ll'm* fAX d«3,-J". pliTB CtmhK *«4 ffl? <*Pfe»P**l* ibt 

4CTJ|BB4^EB fpriMMi 

EASY TERMS: *0™* 

^ muKUlf pijmutiL 


BETZCO 

X-RAY AND TREATMENT EQUIPMENT 

With Lbl 1 r^usjimpni. jntiluK n*Pbs ?fjll ^“L.fLY ; 1 


1 l m 3 Bf iIla body rfiAo' bflJ lVJn 

ErJ .ilBBiiuiifc Of JlSlQTl 
ii~.iL rnci-arc- au^jjrjlly 
lAllaClt^omt- itiCQIDfiiNiJik-'i 
wA 3 fc aj :hi liKbunf of fo- 
bo^rr- 

Thu bijrh Et rulc-Ti. alfc- 
CPOlvd Tclifc. aoLI* 1 TB 
bf*eu**liV ipiiksjjfcbl. Bf 
airi^nunl irmn^f^flp- 
*r clorniL c-Dr^- ipr-ps. Cn 
cfti- u'JiflCj. bra:dxi thr 
frrmrdsiL \-=tA|r ? hVBHI 
pnciLctl tr« iimint 
TiioJb I ii ■■ri mi * r.r-:"|ij«:j-d 
Tl AV-3-IJ ||" lu _■■■■■ i£ fer r A I Ti 
ihrt hlp^h l^naLijn •.-■alia, 

And Lo> i'C'.-iJ u:-? -,h< lJ'Ar> 
mbyiI arnm ui whLPh 

Ehc WAVb ia iLQC 4 la 1 *±C. 
p-d nr a hr% vij-lB j I r^, 

la^r, frnc-l.TB.il 5 4 i T OWt-Pd 
■ninUimf J > Art MicJ'Jil i ■! 

A J-ptCLfc] D - Ar*< 3 llYriL 
rtrjSiior C-Baiifpld 
A£u fchd Ani ;i , TrLC’i. . Mr- 
ftiLtaini i:xr auro* 

L^rtpnPdUaTI &*& Li e Any 
HflfrzkniH- Co 111 ri:-I ^^h- 
5 iBC-a -:C Aim iiivunirfl ah 

iwiiefab«ajH w^i-rbf wwi*^ 

lALrB D AxFBfr-VAl VfihA£| 
iT:iJ Jhic impiHfq -ij 
from 4 (e l.ia^ ann- 

limWFM nixy M liBLlicd 

Alid TrPATiDABL T.111I11- 

34 K.W 
^ nfr ifr 1 - Ij-i 
* h Lifl-'POSl. \ 

Css, With dOmxil 1 LA If L uif 

tr TV^f PJr ? ■ , 

« ffcdt lor -tilA^rJpLSTS 

*^‘L r^mpkLB 
1 UI or A«Tianr 1 ssB fj#- 
BlaJiert. 

EASY TERMSi 

W* Wtl*r ( ttlUH 


, __ ... «t™t- 

'I'liMii! s£ur-li ■:■ i.irn.rj iri 


La 10 & 4 JI 1 UT pajraiJPW- 


COOUDGE 

MOBILE 

X-RAY 

unit 


Ifu-r llliff- 
ftoicii: »i r Q 
rmikiijrapTiLC 

iLvr fc In prt n- 
ehil PflWjal 
DrutSdl. fur 
h«Ltinr i^n- 

fll£P bc^llBl. 

for jtux-^et* 

Lioni. a Jid r>fr 
rt a la n * -fi d p 1c 
iFFirtL [?s iUm- 
.; 3.; iilUt l.s-r 

I x-hi Li InrNAld &r 
:!■ n^njbfcllLjr 

*t**1 raWj*l 
%:iA Jui^LPiti nr P-n.- 
1 -nM. J^Lcni. .Uiisn-N 
□ n>J r*<LiLn-i n 1 
. j on rA^Ln#! wP 
■u.JiluJ-1 LA ^rcm :.3 ty <1 

mnrbl* dla.it. 

TH^ C*o3ti*r-± LViiiiU 
Ib amiPia mbwhm: 
111 flTl.frncUfrEfiii 
diit^r iypt luiw iiis 
H. r^niilTPM^n CAfVielCJ^ 

*r 1U ri*aUfnp4T»r, 
hjbip]acrln4 -- -aui? 
ni CAAiCRnt yiiLyinie 
sin-d vi'Mb T .> 1 hrt p roc- 
»L*i fll nisKIfti Jidi-3- 


1 Ml 1-a 


JeiiJiL Hfld. iTiikl-n E ESIS» -It^y 

tflKrnlif.. ^lOBHl - rn H-ll Jp«ULltti *nd lOHkAl LB Hi* 
]|lB d^m^rJIJAEaRn bWLICO. 

1 -ublnH ITx’T 111 Bhd II 5n_ m ^xt 

□^rn!m ob LI?-roll -iP--rr-clt A. C H ■aaSp 1 

uaCTTIU >:ncMifLcr_ 

IlflK. CwUiLe* WnNI- *-»*r tor 


1*3 


La -L Q ... . - 

WrliB for coraplBW JticrlpU^ ^fcnlnr. 

EASY TERMS; 


4H.19D 




















































Elcelrittil Apjmr.'ittt* 


'universal HIGH frequency 
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POLY5INE GENERATOR 
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HlTi ! uqe4j$fei enff-^m of 
thr m opt / rtlei^flc 
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buying from one source 

ThsoUch Biitzai is Chicago 
to* WiJ. W,b»h 

Atqu'DC 


—Sm aLi, I%'TTWLhiwiO m. 


BHTZCO IN CHICAGO 

I NTO CtiiMBcu rn»4kaJ cmlfr qE ch» 

pniiiJilC woJt, tihr si knU pu^ti- 

1-if.l *i&=t ui i_tic Fruik 5 Ektj Corr’piiiVj- 
Ths* Mrm. lnkc« the ■, bunch ocnprifiif 

t-h* tralii-a bu^Ldirag. wi(li IkJIQG Jp - "* H”.ir mprni - 
mi -bid Syylli PfcrmUi«eisi 

Chicago nnd iub«E^i c*in in»p-e^c the fcftriic Una 
ot 8«tno produ^i. iU*p3»>^4 M I'hli ktftnch. 

Log p lorn fit mid djtrs:i Jjlcic mtrricm. Ec-Jr.i^i.v I* 
h pi* &aiL¥*niOTjE_ 


p, i jyLM 


A.TJ* Cte® 


Trn iSlT-' B4MthNia 

Al Sri. W»h#Mi A-k-r^ 

Oiicaia, Ellir.cii 
A Citlrr i.r H-.EiHi iiup 
Ptijiwiiiii 
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buying from a single source 

T>ihuL'UH UkFTVttP IN Nkw YtHtlC 
Jjp-ij W«i JUilt 


8ET2C0 iff 
NSW YORK 

M O SE tLfud in ore of 
ib* 3 fl. 0 CU> pbY*i~ 
tiati* wh* *rn fiiri^bD&e* 

at i’i .1 r !Snw York Stor# 
*r«- finding tbtir w«y 
tbfiir*. 

Beiuc* ih hi™ York 

b^THTiwi q. eiscJLl id huyinB 
c in lit * r »-» ah cco rsornnc ■■ I 
ni-.cL « *i»ftYAn]«vif pLftnp 
fc,iiy-^w!i*r« tti* (p-nri^n i« 
ii:ipIG-vijk|f diuiy.. 

Ou e New Yctk S^rn if 

^rawina and jr£]v.'i.iifj CcnaE. 
Good iPF-vic"! nac-r- 

dhpnrjair At t building 

j-Eofrd will AJkd goad 

Ififepd*- j 


E^fll'MCWT 




A Mrilpl Jlp'jiPi C^lcr in 


A'^ViilfrK!^ 


'Tft L" TtET 1 " Qumjtt litsfiAr 




M ihjiiaH Prftlkij HixiM 




. uami«H 

,<ri ■uuaaKHt 


| 




;J -“: :- -)l! 
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WAIftEHOCi-^*cid ■ JmpI- y 4* 0-U-, T-**-, w*m m fin- *ip4rnMtH k 

could brang: 8 cI.ECQ pTfidiiCta flCiMT lo CUV IiiB.fcJTi' in*Eldi *l?d ?n*liira«ll! trur 

of 3 K rr ffCAt SwusKwnifcfcftrPi JCCtion ol the UraiteJ 5lai*B- N«iEbfif tkc Wiribnaw ABf 1 

U a*uw an fiaspCiunemt —bo ah *rc f-ri^-n iur C ™ irkiik our ad th* 

pd^cpind «■ - grnuin* ^anippL i® gtMc -Kmi ncoaBmicali wtt:ci= pn the h-mrf e 
% Wt TflfltPufAClUi™ end ull. , i I L_ 

Tbii ntpliu^H U iJiifipcd, uitdkr aor pUf^ id «i!m 4 ea «a***u*e an 
E f- B iflHr charm -urn *bicrbffd by uj„ mahing our r-psLw ** the Hmn 

)*|U, wt.f«hcippc. Eiil f.c.b. DnJLa*, Tem F ioitM-d wt Lr>di**i* 


J- A, P. 1 UUKN 

.Uni|W hT J*< -.Vj*- Vnrl 
t|wi 

I4fl^3 liih 
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\K Su BETZ COMPANY is n ono price house, We oiler you no da** 
E*c,uth, C. O. D. pi JO-Jay open account ordera. We een*idcr 6 his a 
Brng ■ c nil u| our customers. 

i i>._ 9 policy,, neither the cash customer nor the open account customer 
I by j, discount as we find that it coats us na more to handle gp a 30- 
4-1- ft does wh or C O. Dr order*, 

jfterrdmndliM in sold on the budget buying plan. a small carrying charge 
wex i:.= regular catalog prices to pay for the extra handling of these 

pVy a: adding the small carrying charge we consider as fair because 
|C. D. nnd open account customers are not penalized in the prices of 
Hphc by the cost of carrying and, hand ting Budget Buying Plan [extended 

*J certain that aur good customer* ojiiptik the medical profession wit! 
M cii-it our policy of offering one price to alii classes of buyers, in fair 


Prices Subject to Miurhct Changes 

ec._l. our I 92 J 3 Cutoff. it ■ ■ n«*i*»nr F^r «■ to mn^vc lla-c right Id can- 
I -i ::irPi£hdndij.e eidI obtainable For any C-thU-ie whatever find t* r«-fepwi= the 
h ar decrvaaic our pried! icC.&i'dinB to nmtket-* ora material. cfcit S-J nj-ftfl-iJ- 
&iL*r MHQ tkflt make* *uch S change ndviisbl*, You wiLE Goa that Our 
zcvrf ever under any con Jihabi-i. 


THE DIRECT ROAD 


tffiK. S. BETZ COMPANY manufacturas steel furniture* electro-ther- 
ippMltBs. ntlhapedk fappfiance*. nerilfrers* soft metfll instruments and 
sptf^ialfies that appear in this catalog. Other mere hnn dine shown is 
e ^uicbajed direct from maker* in domestic. mttrkeL*. 

R s iiLh anctise which we mnnufaetuia our selves, you lake the direct toad 
wf diem fro.m u*, You save the cost of the factory salesman, the 
salesman and the dealet a, mIc'sehhci. 
m; the mereha±idi« which w= do not manufacture, you ^ave the toat af 
£&c deale/i ulumnn and the jobber's salesman, i>e*iidEji you gel (he 
by us in buying in large quantities, made poBattle by our 

plM.oriQ.00. 

jfc ■*»■:• the? advaiiLuge in taking the; direct road and buying by mail from 
L Bets Company- There ii the advantage of saving time and energy, 
B* ■ vilujible Entirely ovErlooking prke advantage, your 

cntiay nlnnr Ln mSicient ta cemmil you. ta the eennumy of 
■* tii- Be [7 CAt&l'jft, where you car ucu» all of yaut mpplitJ from 
gBfc^udl be at»«lntdy mic of their goad quality bonked by our unwn- 
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i i - and — Drill* Texan 
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ICO HIGH FREQUENCY APPARATUS 

ml t(#lc ef hlpjft frnjuaiKF i^Iltnltniu !■ nrnll tmpwn 

I. Jlim ltf* ll tottUkO Of ft* UCvlLttll nnulll hi lirigbEffiqlng 
nctl flvln* tAim ju)i)<r 1 Huer Ainl shoots ln»* ils pfoci \ n 
JtrOttLnliWt a:i,l hi tirE<l«1n« Ihit frTiwJ la Lbn (nirfacfl hi a]nu wetl 
Ibar jiimpm Ell Ibilid api'A'Alua fur applying (hi? lujth JrcuuiviEi* 

PA «[ipiUad[?Dis ulc well rill'III im| at 11|f Lj'po Eh.iC la lie In If iliircL 

l of phyUcLana. 

iaff Of f hoJw H RivAQ you lo t h i t you ami' Uai' I Mr. mcLboi] Of 
oar nm'iiHb ■i‘.ri niasiraiau) rwjlla, 

lIflMwnE pqulpmonij w portubSi- no that ran rimy nsu ilmici 
nr aft?* or In your patlwitla hucuo. 



HILAR HIGH 
NCY GENERATOR 

>4ihi isit^a Ik# #riS]i5isj-y 
riinti^K eurwaS, and ivr-ur- 
*m*m rfir taMaha and tb# 
►d I T a tin h? Tfal + jirthCrdia ro 
red ta sea let be nmd In trrqt- 
mi iba aJLgbtaH pMia or 

m *t id l&cvied In Ifm 
th^ kltb nhx?- 

tin Jtaw 1U4 t-an to* 
■ liudlii Thii in a n l-_*■ 

*4*ty p^paSdf And 

Sfficfi k» 

Qffiia eeapldii ^tth caLta, 
witk pi -da Jid^viir -t:- 
hicU&t tcKJ, twri rubber 
■ nrfiiuCfr be4y si^irsiiSia 

inlar VkilfX IS a. i I|||-tL Fttn 

ttm.ar^p ^ $10-00 








UGHT MODEL HIGH FREQUENCY SET 

TJtia ml Et naEtth illtf! lb a set rior* (N». KW <tM (bw» 

#\turt.r‘±l >*. spi ?.-nt ilb It jinri tb- Tesiii will I* in thu L&udk 1 . Any nl 
t*ira 3il?b fit'i icnr • nZi&iftc , ndeifi. IIBubL ruted on tiagu 3 ih tvHL fit IhCp hmmElo. 


A Ivf- lUYfiML# Daily Electrode n. Tltronl ElwlHhla and a MgLmJ 
Eteri rode »r® FarRlihut nltb ibJp.'ieL Outfit trdtrtiia In illk-llftfitl cms 
Vhlcb CAB read!:]v hir £ rrH'il In Eh# b*d*a<|H of ytt'iir ]iaU&Dt IE Tin cldfetrad, 


It apAntaa na any 1 Id-volt alternftlSnif or dlrncl flwrent, 
O i jOMQ* I Jr h e SSwIel H Irfh Kcvfju erii'V Sni« ^ + s * > ^ ^ - - 


. $15.00 



HIGH FREQUENCY VIOLET RAY AND OZONE SET 

A !iEa h grradp LmirnimfiLl f*r hlrch Ir&i4pna>ny fiiJfufflEloin ErEiilnsniU It 
biL- i ,« v-. 1 -. I>f ItlOiad :. I -. ! r ««i,« V7.111 ■; , S |*-! .%m tl* iuJlti?»BmL lIO^TI |n ebJO l'0l |,, n- 
l:.l„ iri flee cra4i|Efe-tinHfl by a control Jcvlco loc^teil eunVMlanll t <?□ Ulu nwLtcb-- 

bmii 

Xtl v itIh air- well onnamidol nsul im motiptfli on a 

bii■/"TTriry Ln m ■» e&B* ahik 

m HLnuatud rpn top nf thii 'iwlniibnunl w tnrro Lt in Tidily 
Tha curtyinr hr coYsrcii wltfi bluk linnbercrlUi anti i» 

ium*.** In -U- AH niMil 1-afl* UT« lilnm-' 

Ute Shlr-r^r <if thr cnu^-ir i>» u.mrt wmi rl=tL nl^ r , . , . 

Hqr,l,™. m : Own* <1 pnilrnior an,t W 11 ■' SftlMl. 

Ail Mnial hil^ltcHte ^i'SlbE, H lt,!l ^ ,l| l E 1 K 

Kv«rr 1* ru™l«H pi) iltb i!Srn«iFoii 

tnslf ufiJuaa unrJ f hs rM lor opera Lfafl' bo fiH<! far 
p:iiDfa Can be ujjl ii uii iiu-vmH A.C. or I- 1 C. 
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Quatremod Cabinet 

AFFORDS FOUR MODALITIES 

1. FrMjutr.e)' 3. Ugh* Cwrtcfy. 

2. Sinnuidll, 4. Diny.nuatic ij] 


Thu Qualrvmipd I 
aijcafNl is mrvrl th* ■ 
tfe-fl uhrn-lrciaji wh® ] 
ttarCJ $UL Izi prM 
■k J iJiS-t -UHlGrtug UUQ fl 
L-1 H ettFO-T "H 6 f & T7. : 

m fcaudy. a chi, itunj^i 
Ilf mm 3 miJlr pc^tabhi 
» opfirmtiQB t-C \ba -Qss 

Terr lUmple uXll! |j 


SOU) ON 
OUR 

BUDGET PLAN 


TIlb vartciqj c 
3 | n,-| Lj |-a j,ro pJalHly BiarhcJ 
Is SiOLkLSilr tttnKrilcalftrt; La Ll) 
It HttvitlN WLJT liO-TBlt* fl 1 ) C 

□ iLIdjC eilT\l t *Dt. 


di^tioni 

fndttJitifH 


lbjztujftc4 

1 AtSllM L■ L -11 '■ I IIE h Frc qu-hPtT KLsc.» L Lir^.i JVL 1 , TTbTJ 

trad-H 1 I* ri]]«. l FfT| -Ii niijr-’ildd] I 

1 Eiirfac.fi I llirb Pr^qn^n-c#-F-‘^n1r^il*i 1 Pr ^LnoMaliiiJ ii 

1 alecLlkl HI lib FfKHLLinr.rj- £H»CCr&it* J Fr. (-fl_ XlfttBBdll 

i V± s lr-iL] HI pH Fr«-151l«E1<!r ElftCtffliL,!. i 1 n,ii!^r-> Hflttftp. 

3 Tirwt HLeIl Frprjunncr lll#cfcrai|rf. L CMiutif Kalfi. 

] NbaaI EllRh 1- raqucncy KiecirotiE. I Caufctn knSTt I 

1 Vr-ftLfciral IIlKfr t’rt'iUKiaicr £:«- I f'r. C:aiiL*r-r Cr-r» 

txod-r. „ L Pl*£Fn«ElG IT Hi hi 

t Hliih Fr*qunnty FvlfimltoP H4l4*r *fciC 

E r l>d n. GlalH WltJi 

1 ! □ - r I. Heavy InimlaCfld Card,. 1 InAEnLElLuk likrol 

1 Universal. Klee trad* Handle. T«allhb~ T4( 

D iffi e tui-CKtM- 

GWlln*t ll 1 - n j Ijl Huipr. In. xafl *% tn. fell 

IKl^irr. 91 Ihn. Inside of cuTilrj c hnj a |>4 ;l I ■ ' fn^;: Sh I 
e-jurc la covered vrL-.h black Lea there; le, 


DlwpinnUrt Ijm-p 


BUDGET TER: 

tS.flii eaife briar* Im! 
n«n| CD ri*o twt ll <mM 
nffied for 30 flay*- If natfhj 
Lt, Jib# E'tL— fejllflfrt* ip S**1 
fir ijlc-q n. 

OlKTOtf. QPiUrtiniHl ; 
Tbw^iJ Chbiti-Ek. 

0 ■& nL Jj E s tc .__■'■.■■■ ■ 

I'Tlr* la nfll f Jft 
Fc?rk P Cnir^o *r Uailq 




W-rsi® .', 

ff&iTT ■: 


SIE 3 UMUIi!nl Application 


I IWL ti \ 


FREE BOOK 

A fre* bDcihc ^oniilaLTiIntf fall lis- 
Cu? npnr:Ll,lJHir tie 4Jvat-- 
rtmoii 3* nnh.E with c-ach i'AliJrifll- 
Tlit ■llr&ctltina plainly ilh- 
tailc 4 and m comr^i ot Cl la 
Quulraraod art UPd 

I hr; lr ipDArallaTi oltarly ffbUnpd. 


“iniLMililsil Aviille^EJan 


COMPLETE PHYSIOTHERAPY APPARATUS SHOULD INCLUDE BETZCO QUA' 
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VcktIc C 3 ircfl|U> — and —- DiUni, Texas 

BETZCO 
[ODE CABINET 

Affords Si* Modalities 

jht Diathermy ilOOO iMi|[i.Hin|iere*) 

Frequency 

UOqkk] 

I edSum Cflulery 

iDitic Lamp 

■ d an ufen 

SOLD ON OUR 

$t oeoo 


m 



BUDGET PLAN 


SPEC [EEC AXIOMS 

J~x| i a l| >i i: ■ I, ji r Iiij-1 uiImJ 

■ti]iU IllfilL l^r-ifijurnrj KLbG* 

H-c- wriS? 

* Jrirrcx ErcciTT.«-]f- 
illfni Kksfirodr 
-t ! Ufa r = ^l^-Crtkir 
ai BftEni I 'kcLn*d>. 

I Hifr-M Kl<r trntit-. 

*r=U m'rw*. 

. fcnuninej Jf-alnarsUun KI-pg- 



1 Hrn,Tj- 31 Iigcj^p.1 p<d Ottf 

> M.pfca .1 ■i'.Wimvp,! El *r. JIp. 

_iLiiitati 5 K aiL 

HI CujrrtUM' iril 

1. fllDtfc Titi liar DlftLhf-nn y- 

□trfKJai. 

□r ILiji-J EJiiv:? r>.>d* 


I 3-ift. DUltarnir Dl*r 5icrtr&d*_ 

1 Ui^rnEaiandi EuHIl 
1 Law F*l t HmcI :-:ir-Lrr.i* 

J F-li -UrnurKldiL Dhc ftn ,| Elfe'ldl-. 

Hi HifWWlwt 

I rr r |-fr. bhuuDlflil 
1 tout-try HdAil.lv. AdfrutrtJ*. 

J CX'uI rn L''.-llf E''U. 

1 toldlpir Knafp, UtiSQdi 
1 Pr. 4^-iLEf r3r i7or-3i. 

1 -TM-i " " 


-■riQllfC EltUtrnnhBfir 'Ullfc l-'nrii, 

jJcjEiJ'-t arid Tun ffil-f-JL L.XIII”' 
n-itn Lend. 

1 l|i lN vin |lf rntiirfr r lf<iij“i|. ,3 m C* b p 
lil*L 

1 InpLmirirnn UOttlL DJ±EcL[pna i=iii 
TflUlitf TuMf. 

Dimmiipnj 

s TleiwioO-! c*h h* omiifl In Lbm mccuanli nr lu Ih* li*daia« 

i«".kriL—»n EpvjJpi h]* con ■ M* jftiSuHi Ln jj-*Ti#H53 rrn-cLIw i|j-* 

w J"J1 Lnc h*a Omr. S 3 j UmW UIePi Sit wlcH i, 35 jI.t £hlnhin v 

. ftbou t Em JSitr. 

P« Fried I- r»L ftp.b llunci^bit, tml„ ?f*ur VPrk, Gfikx*^ Jl-aitJii. 

“GET TERMS 

111 1 U Bf dv*'iT ii U-’T - 

LhrH Th i mi 'n! p W* 14,111 
m J.iu iv-r ft 3 (U*ftr trial In 

Be*, if Tcra ftp* d*s|iflPEa ntI'il 

**°-T ^iLTf r«-JL muiUSn ir. 

:<J PUT c-: r | L Willi p, mull 

1*1-hi Simpilh. 

..$ 125,00 




DUbemr tD 


— 



h H»nlEi. ? t 



i l « ■■■:.' j 

Tftuiprmm 1^! tfVwk 

■, j j’| i . qlv - 



j tiiiUrteoTPma.at ' • 



■ liij “ “ ” * *' ■ m ? nq “X,. v •; 

, ^Eq^i^TM>j|Db 



: ■ : 



. -T V^- _ r: 1 ■ 



V . ?!> -r 1 - V 

siATJE > in* 





E. 

, _ - 

V 



Dint fibril) 


BOOK FREE 

A %'OOL nr 4al*3lE>l iTUir-LLCUOTIft 
Ip roni. wIilL *ac!li Thprmijnlf. Ymh 
will ilcil Hit l>f 1 * 1 - 

TSui? rrn.: \U hullv f rarziaiJ nimil 
<|hM-P TliP Y-ptuya tJJo.Ii 

j|iu 3 rnXi| ruCi 4 TI uEtaJU-lf Jlitrfc.nl 
-iiJ Ihilr iLii c::-PJ-3> UpilfttHfelt LIl 
Eh- L-uuL uf l|vaLnj-cl|i>llft. 





,4 ilEkp CwalJ 




*ermodf. will add to efficikncy of your phvsio-therapy equipment 
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FRANK S. UKTZ COMPANY, ^.mmond. I 


J U.V -s - . • -I. ■ PH* 

*f 0*c»l p=-n**tM 
rjM>fiiHT m 

III ftlLI 

i1e»«: it) Dun n^i-n-« 
■tl--H.CJH44. maA* of nLuj 
I I? I]|i'> "d W LIlinL j !i p i 
I* rani! urlRii iluf ill* * 
i:> L-l!^ WUU IlKjPPO 1 
■il.--i.fp5r.p_ aiL.s- if gli&| 
111 r C-ai itlpL r 3 i FUlfci % 

t *j. ,4 

*!* ■ -1 -r-l** ■ *H&*r i-ILh i 
mbl.il Lapp. TM-P* *n 
UP Lfc* ^1* I ft T1WTUHPP 4H 
aX£4|jl Uk*1 Hi* J.EP-4* I ■■ 
1 IlIb ta, PI fttflMih 
IP* i ur rifil 9 a r^ 4 L. J i*U 
I«- ^P -Ilf fcb- a-Sr-dt* 
^n-itctoa iij»ip^<rpi 

I4bAHi£:Lili'l*-l tL* LN 

t^P l#i * 3 U J 

tfll rul 4 I L3L*J X| IMA- 
■H ftp#*! I ¥ - -■Pf-Plil^i 


cataph-c 
con den; 
ELECTRO 




High Frequency Electrodes 

uum or Noii-Vftnvuim—FW" or Tip* 

PLAIN METAL TIP 
NON-VAC UUM ELECTRODES 
J^iitn >|rtsl TIi* Noh- 


h,l!nP * | ErtlX-i^J 

raninin Klflrtrodx*’ iV llP- 

::::;:TJS A ; /, 

IS i-u-v-w-y. E*cb.,... ^ 

S 3 ? **? * .. **** ’■ 

Insulated High Frequency Electrodes 


METAL TIP u 
ELECTH 


DD1SS. lw.utm 

Us Stall Tip At I 

Jh-H-C-D-K-J^h 

IC-b-M-O-X 1 


INSULATED METAL TIP NON-VACUUM ELECTRODES 

iiTMtL% IeuuUe^ Tlir Nw^T&^inn Elertruirlna- Lif 

A-HMMa-Jfl.6^a4l-J-S... ..... 

W3u»fi OrVkrrlriei HfwcLty Number, letter 


id TKUiu^rHp <if 
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PIJlN HELP 


.Vwk 


QiImHo 


PaljM, Tex** 


m 


A/eu? Galvanic Set 

" With or Wllwrt G “ 6rtl0f 

I electrolysis, " LV *™ c J^™r TS ’ 
KSJatinc diagnostic lamp, erc- 

I, the MET 

lasSf&ftsteaaSSS 

‘Ssu^-v* ? 

KS=%”SS 

^..s^^jgglSiifSS’S’.sM^ 

feg^A^tSrlsyc 

KSS&FW&S 

f incrPRift « 


HKJ11&5 




jUJlliUJjJ. 


ib»« , 1 ?j*J 57 ii 2 S **!■ isSr a u*r 


in- 


SDOUBl 


^■SBSK^awSaJgssffs 

SSStSSa 1 -'' I 1 ' I ™"’ SSWJli* 

waaggs“ afls spa -■ * 
saws-, « 

"SSf-M^flEES- - $ 12 f- 

^ <*“■“* 1 .ntadot sn^ «-r 

-gsB®£sK 3 s* 
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3l Id'll- tl 


l‘H ANK -S, r/ CQMPANIV Mucnm^nJ, Inds 


Improved “Ciluraet" 

GALVANIC—FARADIC BATTERY 

An nutipinittn a til uUikSwT bAltnry Eg i giving 
wmilc Lc-cfi! m ■ rcr. qpnrjtajis JilecSrk Siagn^l -uj || 

iJ lji|rrjtrfilLr_ JttJiiy of IpUHfl, II fci * nfc-itflr 
nimml la uui a.-J all able. 

Tfee bUtflJT ennuantii ■&£ A Ml : ""C 1 * ratjla btltarlE 
am ?tuiB r Ids' 'P]e!~L7njjHis datS maasace wrifii. Tb-n jrah smlr ■ 
R«DorB|te4 \m -qF PBtfiriflnt lKiw«r *Hti: Fafcn: r»^r r^mord! qf to 
p-Lkfi RTDWlba, i c.cl plI hltiTnkll^j, an pifrfty-nan ]ialr B 
butleN-Oi CUP b* ilwakfE baofJit P-TAIH ffcdlO il**]*** fend are i 
rqplacBd. 

It** Hiriscrtb -..iss? cammi l&r iwaiaiftat 
caoLrGlk ,r J W A 11 LXSiln^ mEI itie^Cgr Tti. 
tnEsirraplur La aJ-sa EdjaaSdbLn *ti 4 Haiti* 
prflHjBWfl fll|l 3 *F TSiim ilrtiiit mond 

Tvrf atftihpC at km □£ cuffiaiK. H.jr u* 

#wiub, t£i n fmxtk soil <_pLh &u «■& 
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INDUCTION COILS 


I 7 13 


CIIA ITER I. 


Itfl.tUllTlYE THEORIES AN 1 » milM KW TS- 


5 i„ Definition of Induction*—W haE h indue* 
lion? Wlisit i lt c Induction Ccails? Hy cosmnrm con¬ 
sent tliis t^rin ^ employed a ntsiue for iiti nppaftitus 
(iilv'CtticiI by Mr, Mason, :md _stib>Lt|Uciu!y improved 
by I'd. Ruhnikorllf), consisting uf ;i hubbin wound 
Willi n short ii1 of stout wire, over ivliiuh is wuimd ft 
siucutidury ctiil of very fine wire of in tuny tlunitiftiid 
tin ns* well insulated from each other* the whole fitted 
with a central ens'e of iron. The name is not happily 
chosen. It should have been ini!active coils, since the 
word "inductive” means leading, persuasive, produc¬ 
ing” and the use of these coils is to produce a high 
tension d metric current from one having a Imv tension. 
The term Inducing Coils would h;ive beer still more 


a?* 
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|fl txfyucTioW COitSi 

correct, since inducing is part of the verb induce a 
word meaning " to influence; to pervade ; to actuate, 
to impel ,-to arllmcd' Tits appropriat-mtsi o thyac 
terms to’ibttlbctWuVinsrn.mm.ls h«V ovi.s.doint.nn 
will be seen ns we proceed in explaining the principle* 
of their construction, and-iUn node of action, lb* 
word " induction," on the other hoed, comes fain the 
verb “induct" which means '* to introduce ; to bring 
in to pul in possession none of which app'j’ appro¬ 
priately to the action of the inducing nr indue live end. 
Some writers on the subject exalt the torn, to -ts Utoi 
form of iiidhctorriuu. As, however, the terms Midiic- 
tom" as applied to induced electricity, and ■■ induction 
coils" as a name for the instrument muter consider; moil, 
ure now well established, I shall continue using them 
until more correct terms have been agreed upon by 
competent authorities. Mr. John T. Sprague defines 
induction as “the name given to effects produced out- 
side of the body exerting a force, or out ■>! a circuit to 
which the force is directly applied." Hus is imt a 
very clear definition. The wonderful influence exerted 
by a current of electricity on ail material lying m and 
near to its path, is nut dearly defined l.y this authority. 
Perhaps it "'ill Ik more clearly understood if put to the 

render ill the following words. Induction is the name 
given to the attracting or repelling influence exerted by 
a current of chetricily on all material lying in mid near 

- « r)icll«i»y Tens Bin K toll inty ; ils 7b*jfy,Siv-i™», >“ J A |ipli- 
Eiy Mm T. 


TJ/SO/eV OF lSDUC?\ f OF f r ' 1 

to Us path* This will be shown further on as wo 

cxnUiiri its theory. , . , ♦ 

\ •> Tni.rutv OK INDUCTION.—Harly theories re¬ 
acting induction wore based on the assumption that 
tlure existed two electricities, one positive aud tlie other 
negative, both of which were fluids, lire fluid t to.ry 
has been abandoned hy electricians, because amdcrit 
observation of electrical effects lias rendered the theory 
■m longer tenable. The other theory of two electrici- 
tics that is, two binds of the same thing, such as ptoi- 
tive and negative, answering In the terms male and 
female, is also fast passing away. We st.ll 
write of electricity as being p-itoc ami negative, 
blit we use these terms more 10 distinguish the bach- 
ward or forward movements of the current, than to imply 
1 the existence of two separate and different forms or 
: energy. Some of the newest theories respecting in¬ 
duced currents Of electricity are based on the assumf.- 
Tutu Uiat all IxKliwnfC in a fluid, u* 

the name of ether has been given. The electric cur¬ 
rent, in passing through a conductor, disturbs the 
arrangement of its component purls, and these in turn 
arc said to disturb the ether, which then transmits llic 
disturbance to contiguous bodies. Whether this theory 
is based on fact or on fancy we cannot here deter- 
: mine, but the fact remains that there is such a disturb- 
! atice set up in bodies near to electric conductors, an i 
I these arc especially observable at tint instant when the 

• It ta> taw W «"**“ ***?" Th,>n ‘ |, ’°" W * 

" BAEnctEc tlull tncLwii ig tl* wiJurtW of an eltrrliir vm*nU 

\ 

I 
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t . fiY/ircr/Otf co u s. 

current nf electricity k interrupted, as wiicn the electric 
circuit broken. The obscrvtpl effects go lo allow that 
the interruption causes a kind of eddy or hack-lasli in 
the current, which is felt by other bodies susceptible to 
its influence, and observed in them as a current lUjivfaf; 1 
in an opjHisite diction to tliat of the inducing current. 
The inducing effects are mine strongly slimvn in con¬ 
ductors actually in cimiact with the inducing conductor 
ill rough ft thin," but perfectly insulating substances but. 
they arc also observed in conductors separated by air 
s}kic& only from the inducing conductor. I hi* goes 
show that either the rdr nr some similar invisible con¬ 
ducting medium transmit* the inducing tinea* of one 
conductor to another conductor. 

§ 3. I'm Mr :m V-S o K IX1 Hi trt u I N.—It^fore we i >roeecd j 
further in the study of induction or of inductivity* ii t 
will be advisable to notice a few of the principle* facts, j 

or fawa., govcrpuiijg its iiciiou. rhe^e, when well tmdur-1 

stfflKl, will guide us in the construction of the cm hi 
hereafter described. 

the inducing cunlitetor ami the conductor to Lhj 
induced must run ^tralkh skin by side, ihe inductive 
eilect J* weakened wlnrn tlu:y cum och uther 4 and 
may be ucilimliML-l by a transverse portion. The barei 
c- 1 uductors must not touch each other, but must be 
separated by an instil at in g medium p nr so-called non- 
condurbur of electricity. A list of these and their 
relative virtues is given in section So, p+ S3J. If two con¬ 
ductors nre in contact at any part of the circuit, or are 
insufficiently insulated, they combine in forming ona 


rKWCH't.KS OF lifBUCTttWt * 1 

ccwdiiclw conveying Uic primary cmrc.rt m ore dticr- 
tion only. ami. consul |«ci»tly. there will he little or im 
inductive effects observed. Tile insuring tnvd,u« 
should he as thin, anil yet as pcrlect ns can he ohiamcd. 
The turns of the conducting wires of n cud should tie 
only be wound regularly side by side to get the he* 
effect, hut should also lie close to each other, serrated 
only by the thin insulating medium, since each turn 
exerts uit indue*ire influence on its neighbour, and this 
influence is weakened by over instil idem and want nt 
contiguity. It will be seen further on, when we con¬ 
sider the relative values of insulating mediums, that the 
best of these arc conductors of electricity when the 
tension or pros sure of the current is sufficiently high lo 
overcome their resistance. Therefore, in planning the 
insulation of the wires, and other parts of a cod. regard 
must be had to the tension of the cm rent employed in 
wishing >t. for if ivc employ a current of higher tension 
on an imperfectly insulated or badly arranged coil, 

. view to Obtaining better effects from it. the extra 
current forced through the coil will overcome the resist- 
mice of the Insulation and break it down. Whermer 
this occurs in a toil, the inductive effect ceases. K-. nuse 
all the imperfectly insulated turns or wire unite to form 
que large conductor in which the inductive effects of 
the well insulated turns are absorbed. 

The inductive effects of a current are observed by at 
least three manifestations. I. When the insulated con¬ 
ductor U wound as a wire around a mass of soft non¬ 
magnetic iron, the current of electricity passing iTuough 
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INDUCTION COfLS. 


. it 

iatU ' ’ " MAf.NEllC EFFS.CTS OF Ifi'PVCT/O.V. 


this conductor induces magnetism in the iron, and con¬ 
verts it into a magnet whilst the current is passing 
The effect here manifested as magnetism only exists 
whilst current is passing through the conductor, and 
ceases wlum the current is broken, 3+ When the insu¬ 
lated conductor h doubled on tisclf T or wound into: 
a spiral, or made into a coil with or without a core of 
soft iron, the inductive effect of otic turn of wire on 
another is manifested at the terminals of the battery ur 
Other generator of electricity (nrftftf the circuit j.r bfakffi) 
by a bright spark, which increases In brightness with 
the iiMinber of turns made by the wire. A similar j 
Spark is nbdfirvahk at the terminals nf a wire wound or ] 
laid parallel to the conductor in the main circuit, when \ 
the necessary conditions arc present, Xhis effect Is 
only observed at the instant or breaking contact with the 
battery, or, in other words, on the instant of the rupture 
of the main cirtuit wire. 3 . When a wire is thus made 
into a long spiral with several coils dose to each oilier, 
and the bared metal parts near the battery terminals are ( 
held in the naked and moist hands of a person, that j 
person will experience a tingling sensation in the nerves ^ 
of the fingers at the instant when the circuit is broken, and j 
also when contact is made again with the buttery. This; 
manifestation of intluctiofl is also only momentary, but; 
can be repeated as often as contact is made or broken. 
When a long coil of fine wire as wound oti and over the 
main coil, the tingling sensation can be fell at tbs 
terminals of the second coil when contact is made or 
btoken at the terminal? of the first cdl. 


There are, therefore, three distinct manifestations of 
electric current induction, or the inductive effects of the 
electric current observable, vit, the magnetic, the 
calorific, and the physiological. We will consider each* 
and prove them by means of experiments before we 
proceed further. 

§ 4, Magnetic ErFUCTSOF induction.—T he dis* 
covery of these effects was made by Hans Christ km 
Oersted, a DanUH philosopher, who was doctor of philo¬ 
sophy to the University of Copenhagen, in the year 
1800. Whilst occupying this position, he demonstrated 
the identity of the forces of magnetism* electricity, and 
galvanism. In a treatise published on the subject, he 
proved that "there is always a magnetic circulation 
found the electric conductor, and the electric current. 
In accordance with a certain law. always exercise* deter¬ 
mined ami similar impressions on the direction of the 
magnetic needle, even xvhen it dues not pavs through, 
but near the needle.” I Ec found that a magnetic nctdlu 
was influenced so much by the current of electricity 
passing through a conducting wire as to deviate from 
its usual position when brought near the wire*and place 
itself in a poHitEort transverse to the path of the current, 
When this greaL discovery was published, it received 
close attention from French j mw//j T and experiments 
were made which led to the discovery that a current of 
electricity passing through a wire not only influenced 
a magnetic needle brought near to the wire, but also 
exerted an indue Live influence on another wire laid 
parallel to it. Following these researches Trofc^or 
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„ tftm’crtax can *. 

TTanday made another disco-very.* He ,hi " . 

when a coil of «W« wire TV'T^tiiUwa, 1 

a hoodie of steel needles Mid * current of electric. I) w 

se „, tl.roUgi.tHe roil, the needle* Isceume .nnyMe.^d 

and after breaking contact witll tile buttery 1l '"' 

iin.es, the Steel needles became P er...Mie,.t 

When soft iron wb« were substituted for the 

steel needles, the magnetic cEkcls Were 

^iirtng only whilst the current was pacing through 

the cod. This J»H -f * hwovC ! jr ,LV r" i 

at, important application in tho construct,on of n - 
duct inn coils, since their ctlieieucy t. <" • W®*! 

extent determined by the magnetic cffiTO or the 
iron cn.ployed in their cores. To prove tins we w,ll 
have recourse to two or three simple experiments. , 

i Procure a short bar of soft; iron. 3 i inches t,. length ; 
by # inch in diameter. This must be of the best s«f 
Charcoal iron, well annealed by heating to redness ... a 
fire and allowed to gradually cool with the hot ad.es 
through a period of twelve hours. Wind on this a h>n E 
spiral or helix of No. ao silk or cotton-covered.copper 
,,ir.. with tile folds wound regularly side by side, the 
Iron'will be found to be non-magnetic, llial is, U "’,11 
no, attract bits of iron wire and iron filings. Cnnlicc 
K two ends of the coil to a battery ot three or four ; 
cdk in series, and hold the iron core to the iron filings. 
The filings wilt be attracted to the ,«n core, as to a 
. p„r««. S.P. Tlwi»l«« nuilsnt. ,H> dfmvt.y a 


MAGNFTIC EFFECT OF IMDUCT/QV, i? 

pciniitticnt magnet, thus Hliowhig that the current of 
electricity circulating in the coil of wire wound on the 
koii corn has exerted an inductive clTett on the iron 
and converted it finlo a magnet. Disconnect one end 
of the wire coil from the battery, iht: filings will at once 
fall from the iron, thus showing that the Iron has lust 
its power of attract ion at tho instant when the current 
of electricity ceased passing through die coil of wire 
wound over the iron. Measured in fractions of time, 
this magnetic effect is not nhsoliitely install Uiitxius, 
since all Eion manifests a slight reluctance to receive 
and to give up magnetic effects, because it lakes 
time to fully magnetise a piece of iron acid also to 
demagnetise tt that is to draw out the charge of mag¬ 
netism. I tut, iti l he case of very soft iron, the I Line 
occupied In doing tins is so small as to merit the term 
instantaneous, 

2. Get n piece of hard-hammered iron of similar size* 
mid wound In it similar manner, and repeat the experi¬ 
ment. The hard iron is not so readily magnetised, nor 
tliKS it part with the magnetic charge so readily as the 
bar of soft in in. The btm filings and bits nf iron wire 
will he seen to slick to the bar after the current of 
electricity lias been interrupted. THU experiment proves 
the unsuitability of hard iron to form the cure of a coil 
or tiic core of an electro-magnet, since its reluctance 10 
receive and part with magnetic influence will hinder 
I he efficient working of the cores. If hard iron is used 
in ait electro-magnet, its magnetism will be retained 
after ilic electric circuit is broken, and, as a consequence, 
0 
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txnucTJt'.v co/is. 

tlir tmunU.ve of the i^nct «iH «M bu rM. If 
|,;.ril iron is (ISL-t! in tlw c.iil- of tin imb« H”» ln ^ 

„„i receive n s,ifficic«i -IliH'Kc ■>' n«UUL-ti»". ™‘* 
Am is not wfiiH.lilj-awKMtrwl ■' >*■"■ =“«> 

uot unrt with its snv.ll cliun-c the elect r,c circuit 

i4 hri ,hen- I r..m 1 . 41 . <™scs, —I f ' r '"‘ th r rCaSl,, ’ S ‘ 

thcreftiTO, 1 he i m hict i ve impu 1 *fli are lessened in [«**»=« t-y 

niul intensity. . 

Substitute a bur nf htwd steel in place of the bar of ( 
imn, connect nnc emi.M the wire helix t» a coarse file, 
mul the ..Liter etui to Hie buttery. If the steel has lie. ,. 
recently hardened, it will, iwibalrty. he non-ni.iy.ietic, 
ami will not attract it..r h.ild iron filing N mv *“* 16 

end of the niiimsile battery wire over the teeth of the 
coarse file, anil lints send a current ,.f electricity thionit 
the wire helix in a series of jerky impi'lscs. Kacb snchi 
innml.e will exert an inductive effect on Hie n.olcc.to, 
„r hard Steel l.el.l in the hehx. and tfiuinally i.i.Imcc, 
them to assume a iu*Kiwtic |.olanty. 1 h* vlTccl of us, 
Uimi wilt Ire to convert the steel bar into a ,™-> 

.™*t, Which Will not ^1,-I with the inayaetisni When 

the inducing current nf electricity has i_e.i!><-< <-■ l M - \ 

lhrnt.nl. the helix, if a battery of ihree or oar, 

cd ls has been ei,i|.loyed in tilts experiment a br > ' . 
spark will mark each in ter ruinion o I the current ifhiU 
dmwine the battery wire over the teeth of llio file, anj 
this spark will become brighter as the 
maenelised, because its majinctic cnmllltf.rt will exert M, 
inductive influence on the coils of the wire helix sur 
founding the bar, ami these will also have an mducUwt 


CALORIFIC EFFECTS OF tF'PUCl/OiW r v 

effect on each oilier. When the steel has tiecn magnetised 
afmihcr experiment illustrating iU inductive influence 
may be performed* Connect the ends of ihe wire helix 
to I lie terminals of a dd irate galvanometer* such as the 
Imiizoiital galvanometer shown at l r ig. s^p. 113, loo$cn 
Hie helix ami withdraw the magncltsed sled- At the 
instant of with*h alving (he steel, u current nf electricity 
ivill be induced in the coils of the helix, causing a 
deflection or the galvanometer needle, and, nti thrusting 
the sled again into tho helix, another impulsive current 
ivill he sent through llie cail in another direction. Tina 
property Iuls been made use of In the eonsl ruction of 
magnctc^dyiltimn machines, o.rul in dynamo electric 
machines. When the hard slue! core has been fully 
magnetised, I here will be little or no magnetic changes 
in ils condition uniter successive impulses nf the current* 
and it will cease to give back the inductive impulses 
cmummiicab d by the interrupter, lfccanse of this reluc¬ 
tance to receive amt give up magnetism. It is unsuitable 
as a cure for nn imhictive coil 

As an M Ius3 r:iiion of the correlation of energy, it may 
he men tinned here that similar indue live effects hnv* 
Leon observed in the near nnghhour!mod of pipes 
:unveying high pressure steam, ami an Italian named 
13 ' mat 1 Ttiuiasi, in or about the year r^7j, performed 
suilic experiments with a helix of steam pipe* in which 
he claimed to have succeeded in magnetising an iron 
cure by means of high pressure steam driven through the 
culls of pipe, 

5 5, CAiXmmC Eftietrrs uF Induction. —Whilst 
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mntjc rsoN cones, 

per framing the experiments mentioned in I 4. we sditill 
have seen some or the calorific effects of indutlion, but 
it wilt be advisable to repeat those experiments wttb a 
view to obtaining these effects only. By calorific effect*, 

I ircan those which appear to the eye as tiery sparks, 
and results only obtainable by heat under other con¬ 
ditions, the word calorific being taken in its general 
sense as meaning *' heating, or making hot .’ 1 If we take 
a battery of some three or four ceils in series, connect a 
long wire of copper to one of the terminals at one end of ; 
the battery, and touch the terminal at the other end with ! 
the end of the wire, we shall observe a bluish spark, f 
which will be red and fiery if we draw the end of the : 
wire along the milled edges of the termiml binding 
screw. Itcnd tile wire in a *ig-!mg manner with the folds 
nearly touching each other, then note the dillerence in j 
the brightness of the spark. Next, wind the wire 3round 
a pencil or a ruler, with the coils close to. but not 
touching each other, mid repeat the experiment. '1 lie 
spark will be longer and brighter, because each coil will 
have an inductive effect on U* neighbour, and thus 
increase the tension or stress of the current. Now 
replace llic pencil with a rod of iron, ant! again repeat 
the experiment. There will be a perceptible increase in 
the length and brightness of the spark, due to the added 
inductive effect of the magnetised iron on the coils of 
wire This effect may be thus explained: The hatlciy 
power is absorbed by the iron and its surrounding coil* 
of wire on closing tire circuit of the battery, when ihcy 

receive a charge of electric energy : this is given up ml 


CALORIFIC EFFECTS OF INDl’CTtON. *1 

breaking the circuit, and the discharge of this extra 
current is shown in the form of a blight spark. The 
interest attending these exjtcriroeiUS is increased by 
a^ain using the file employed jn the experiments men¬ 
tioned in £ 4. The sparks given off from the file may he 
directed against the naked hand without experiencing 
any heal: or painful sensation from iheir contact with the 
hand, hut their calorific character can be easily demon* 
si rated by holding a bit of col lor wool eoaled with 
finely-powdered gunpowder or lycopodium in lheir path, 
or rolling a few bits of gun-cotton around the end of the 
wire. 

Tlicsfc sparks arc cammed by the combustion of small 
p irtides of the conductor. They nrc more bright from 
a file than ftmn :i piece oT brass, localise the current 
freH off rtiniiU |JiirlidtK of carbon from the file, and those 
burn with more brilliance than particles of brass. Wo 
filial I note that the calorific effect', of induction arc only 
observed on disruption of the circuit, and then only at 
the points of disruption or contact Hitherto, the 
experiments have only illustrated the action of the 
current in the primary coil* and the inductive effects ol 
the current on its colls and enclosed core of iron„ The 
name kind of action goes on in the primary coil and core 
(! f ;m induction toil, and the cflfeeta arc produced by 
frci|uciitly interrupting the flow of the current, as by 
drawing She wire over the teeth of a coarse like. We 
noM have a means for interrupting the flow of current, 
and the act of interrupting this will cause the points of 
contact tu bum away* Hence it is mxuasary toh^ve 
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itf&ucTiOtf coirs. 

points made of # material that will not be readily 

STA-» 
s=:^“«=^- 

it)so be Men when wu examine mot. d°=vl>' »>c action 
of the *i*rfc induction coil. , H llUtTfv 

| 6 . rnvsioixuHCAis i.mcis 
El M'l'iiK'ITV.—The use « ten " c ^ w " , lU . 
Ilscrved elloits of elect, icily on mumal tissues, hill is 
here specially considered in its rtfu.nm to the£***£ 
(..fleets of the electric current. H'«* cflLCt 
probably the first ever observed as evidences of cm , ent 
clcelrii ity. since the)' led fmbani to d-e .he r.very of a 
battery (for generating nu d-l.in currru.tJ wl.wU n,nw . 
bears his mime, ami is ci, !lcd a ".ilvanie >• i 
siudenIs of electrical science arc av.ru or less nci pi muted , 
with one nr more versions nt the discovery by this famous 
1 i;,liaii physiologist whilst experimenting on frogs li V . 
Whilst searching for evidences of an«nal magnetism ,.n< 
electricity, he accidentally ili severed that a current ol 
electricity 1-ssing tin.-ugh H» V-gf of a frog caused cn-: 
traction of the muscles and a life-lifce movement o the. 
tendons. I .ike many other men win - apptoad. ^object 

with predetermined, fixed ideas, he attr.lmtcd those 
movements to electric currents generate.! in the frogs 
legs i but subset] ucill researches by Volta an ■ °t‘ei> i ne 
r,mvcd beyond doubt tlut animal tissues are affected b> 
*e passage or an electric current through them, and lhe { 
Iscnlttr contractions of the frog's ^.'observed by 


rnYsror.<>GtcAi. effects of iNnuenoN. «j 

Galvani were caused by an electric current generated 
between two dissimilar metals in contact with each 
other, and in contact with the frog's legs bu.ee Hose 
famous men have passed away, the subject has been 
closely investigated by scientists, ami a great advance 
has been made in ear knowledge of the physiologies! 
effects of electric currents; but much remains to bedoue 
before this can be said to be exalted to the mt.U of an 

esiict science* . , ■ 

Ai,i,uai ti^ues :urti not gooO of dt:rlmii> . 

hl VVs U. Stone publislioJ nn twcount of a>i\K 

experiments made to determine the resistance of the 
human burly to the passage of an electric current. Asa 
result of those experiments be found that the average 
resistance of a living man from tool to 6*1 was fmmijjo 
t „'., 4 c ohms, whilst from foot to hand the resistance was 
from ! 027 to 1,330 ohms. In a dead man, he lound I be 

resistance fiom foot to hint to be L.. 5 oohms. I'rolcssor 

PHI,■ 1 Thompson lias stated in evidence at an imp'iiy 
into the cause of death from an accident to a m* 
coining into contact with electric light Wires. Hint 
■■the average resistance of the body equals 3 .«* l “ 

. 000 din ns” Mr. S. K. Hottouc. who lias studied ami 
practised the application of electricity .» He.cure :.4 
disease, stales in a letter to me that “the Ay Wh» 
aT1 average resistance or 5.0OO ohms to the square inch 
of surface j but when moistened, the resistance is much 
|„ 5 - Mr K Sell,ill states that the resislance of the 
human body varies from 700 to d.eoo ohms mul may 
| >e from 50 to 10,000 ohms, according to the a*M of 
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, 4 wnucTfOtt cons, 

electrodes employed, &C-, It will \Uu< he seen. 

L k vcn taking Llit: li a west csl inflate of rcshUflc^tlwlmil'P'S 
urged at a very high pressure* Only a fractional pari of 
tin electric current can be stent lluough llw human liody. 

It need?] however* only a small ijiuuiltly of current to 
demonstrate physiological effect s in living animal _ 
tissueshow small has ivfil yet been iletcniunctl h or is 
not well known 

Sensible effects— that is. effects which can be imme¬ 
diately felt by the sensation of pain or discomfort vary 
considers Idy in ! iu in zt 1i i id 1igi. If, w h ibt | icrFimnil ig Lhc 
esjwninents mentioned ill the two preceding seel inns, 
the per former will grasp the naked wire (which be uses : 
to make emu act with the file) in slick a maimer a* to 
]iave a pail nf it touch In g the forefinger whilst contact 
ls made with this finger and the wire together* n tingling . 
sensation will be experienced in the linger every time 
contact is broken Thin sensation will be caused by ihc 1 
discharge of the extra induced currents through the 
finger, and the intensity of this sensation will increase 
with the number of cells added in series In ihc bakery. 
If a large battery of strong cell* h employed, the induced 
charge may be felt in both hands whilst restm? one on 
the file and making contact wilh the other Villi ll 
large battery of 30 or inure chromic acid ee ls, a 
sufficient volume of current can be sent through the body 
direct, witlioui ihc assistance of any coil, to cause a 
tingling sensation at the points of contact- In some 
sensitive persons, and also when the skin h moist, the 
current tram such a bailerv will cause a painful seOsa- 


Pfi \ 'SWI.DU iCA I- EFFEC TS OF IYDUC TIGY 

tinn which anmoi be borne. l>r, Smne found that when 
the hands and feet were well soaked in brine, and the 
contact points of lead or sdlic were made very ‘.dirge fsay 
from 50 to log square inches of surface), even the current 
from three celts was complained of, whilst in other cases 
the current from 10 cells was hardly loll- In some 
e5f|>cnmenlspecformed by Hr. I milk ins and Mr, Botloiic, 
l liny found that a ^3-volt current was distinctly fell 
when a square inch electrode was held in one band anil 
Ike oilier placed on ike (lain. 1 of llie meek. The current 
tluis sent through this p ut of ike body was measured, 
and found to lie 3 2 mil I i amperes, or, in other words, 
of an ample- This shows that a very small 
current of electricity may be felt by human beings in 
Ike form of rt Imgliug or slinging sensruion. 

When a properly made induction coil is in action, the 
sensation experienced by touching the two terminals 
of the secondary coil wilh any two parts of the body at 
the same time, is that of a painful throb or shock, hence 
those coils arc sometimes named shucking coils. It Is 
not safe to take shocks from large-spark induction coils 
at anytime, and it is dangerous for some person* to 
take a shock (mm even a small coil. 

H is not in my province to open up a discussion in 
these pages mi 1 he application of physiological e(Teels of 
inductive electricity to the relief and cure of disense. 
The subject is n most interesting one. but it demands 
careM treatment by an Gjqjcrienccd, conscientious 
practitioner, since muck harm may be done by a wrong¬ 
ful application ol this poiuiii remedial :md curative agent. 
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THE BASS, STAKE? OR PEDESTAL OF A COIL* 


CHAPTER u 

i i 

HOW TO CONSTRUCT INTKNStTV till SPARK COiLR- j 

Til B PAim OF iNTl-NStTV Cull.K,—Induction j 
colls, to give sparks HI thu terminals ..f their■ uccomlnry . 
wires, and also those coils wind* are iniufo for medic* 
puriKiscs and innicd “n.cliral o»K" ■« ^.rne.cd | 
of the following parts: i- M«e su«a«T. or «r ; . 

pedestal of the coil hearing the coil use If and all its 

1 - + tiifi Uiipfi/ o '| be hubbub or i*-\j { 

acetone* excel* th* b*MW* 5 

of Hie coil, on vhich the wire is wound, V 

core forming the fouly U the.. 4 11- l"*™$ 

wire forming ‘he coll, through w udl ««} 

primary current passes. 5. 1 lie seeout *ry eu ■' j 

ivmintl' on lire outside of the primary wire or 
which the secondary ciirru.t is induced, 
automatic break or mterrt.plcr. a mechanical arrt«'h«- 
ment for interrupting the cut nut passing iluou K l» "c 
primary «A 7 ■ Tcrmirtl Um*. «re«s or pillars fo 
the ends of the primary and secondary wires, l 

these may be added, (nr spark coils a.. a coiTi S .acl 

muss of tinfoil sheets named “a condenser. If absorb 


and condense the extra current induced in the primary 
coil ; and a regulator fit commutator to replace or 
change itu: tension and direction af I lie currents in 
a medical coil. These parts will now be separately 
mentioned and described, 

§ S. in e Rase, Stand, or Fkdestm* oi a Coil— 
This must be of wood, ebonite, villain ite* or similar 
nonconducting substance. It may be made of glass or 
of polished marble or slate. Metal will be altogether 
unsuitable, because ft will absoib into itself part of the 


Fin. I.— llr> 5 C nf flhhlPlInfl CtJf+ 

inductive cHitSs of thu current. Wood is generally 
used. The m™t suitable woods are walnut„ teak, 
111 allogamy 1 or mat, or :uiy other closer grained and tough 
wood cajwiblfi of receiving a higti (Polish when finished. 
The darker woods look ije*t whett nicely i^Ushcd, The 
shape of the base, and also its sixo, must be determined 
by the HiRe mu I shape of the coil to he plaoxt on k, 
and also any other npplianees i'l may have to bear in 
addition Lo the coil. Tor ordinary spark induction 


(C) Jeff Behary 2019 


14 














wmic nox cqils. 

r - 

slinpcxl as i-bn""■ /■ lhc Uvsc should lx 

" ■ /* : llchc < llT over. mui double .lie lentil of * S "l 
Hus i* J, male c;icll CIB | f ur Hie iiiitoraatHj 




i 


I \ ,Lt. 


^■ Ur i,—VI m iff mrt*H 

rr li-.J; rii! ■■ H (V --«4 

A „x;.. k V-* u^~-■ -<■■■ ' ;i; I.- -.'■--■■ 

,L Wirt im* 

5 ,£-SwCO’"k"V N ' |,c ' 


b iwefwre.1. ^(nw l*wt| 

frr,m ^ wlun ,h ;'-’T‘‘i 

where the> arL . , ^ dun hr^il 

? CCC ' ¥S - JJ _ ’ f ,!« base is Intended for a «|Ml 

,s shown at ig - t1w f(irlTl (1 f a shallow b»X, 

beneath the «1 be «".« ■* l» 


TT/Zs 4V 7 itF. COIL* ^ 

comic user, Medical coils aw *'«’ nwnntcd on boxes 
filled with drawers, containing t'<e electrodes and other 
accessories. In some form* of the medical cod, a hox 
beneath the coil contains live battery to work ", and 
(he coil is mounts] on the lid of this In E>l * cr 

forms, the coil is contained In otic compartment a a 
box whilst the battery is placed in another part of the 
boN. Sircei shocking cobs arc fixed on a broad table 
furnished with dial, electric bdls, commutator. ** itches, 
Studs, and brass handles. Some makers affect the 
verticil! stylu of induction coil, fixing the coil iia 
l^ c k end vertically on a pedestal of wuOd< which may 
be round, octagonal* or square to suit the fancy, 

Tlie base should he niedy planed, smoothed and 
pulished before the cml and its nectaries ate- mounted 

^9. TIIK RKKi- on lhimitM op tiik Coil.—T he 
ends of this may be iff wood, ebonite, vulcanite* nr any 
similar substance. It nifiy be made of polled 

warble or slate. It must not be of metal, hm Hus will 
absorb the inductive effects of the cdH. The endure 
usually made of the same kind of wood a* the base 
of the coil. They may be round, square, octagonal, or 
dmned as Shown at Pfe* 3 to S, a. fancy way deter- 
iniiw. Their form will in no way affect Ihc working 
or the coil. Tile diameter of the reel ends must Ire 
determined by the size of the coil. Some dimensions 
for these arc given in the table of coils in * *’■ 

K dimensions of a bobbin for a coil must be determined 
‘ by its intended us-; and the quantity of Wire to lx 
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^ ixnucrwv COfLS. 

wound on the nnbbm. 1 Uivinu M **** “ccu’j 
lu.uahor the wci^t of «i* to form the cod, and M* 
t U gauge, find ton the table given on ■■ ~ :l 
LbVor torn, to the inch taken up by the,elected 
E ,-,,ttjc. From this may lie tl,6S1 ’ :, “ hUcly 


K« 5 . S.-Rtwml l-f-M.™ ci'.l «hh ' url " fJ on ,lw El K ' 


Tfif- XRpP OX flOHlUN OF TUP- COW** 11 

after the coil is wound. Spiriting from tile secondary 
terminals to aetjaecnt turns of wire is thus prevented. 
The thickness of the wood shniiUI not Ik lews than * mcu, 
*t,d it ticcd not exceed £ inch for all rodiii,ary-sfced 
coils Ebnnite is superior to wood in that it is a better 
insulator than wood. As the wire coils touch *he 
bobbin ends, and ihore is a possibility of leakage across 
the coils of wire through the ends, it will be advisable 
to well dry or bake the wood before cutting out the 
ends, and then soak them in hut melted paraffin until 
bubbles cease to lie given n(T from the wood. The ends 
should then be wiped free from stirpHlo paraffin whilst 
warm, then set aside to eool and harden. The body 
of the bobbin should be next prepared, In small spark 
coils, this may be the core of l lie coil itself. I lie 
prepared bundle of iron wires to form the core is First 
I wound with a few linns of strong paper dipi*d in thin 
t 1„e anil made iprllc smooth, then holes are made ill 
the bobbin ends to exactly fit the pa per-covered core, 
and the ends are firmly glued on the core, which thus 
forms the body of the bobbin. When this is done 
well, that is the core ends fitted Closely before being 
glued on, a very good coil bobbin for small coils may 
be made by this mulhuri. 

The fallowing in □ better method for both small find 
medium si ml coils. After having derided upon the 
siae of the core, get a smooth ruler, or piece of round 
smooth wood, or a glass rod the length and diameter of 
the core. Around this, roll one turn of thin strong 


be occupied by the wire. To tills «Mt he mldcd At 
srnce likely to be taken up by the sheets of maul.itinj 

if u advisable to IhLve the bobbin ends froit lllc corc _ Aiounu tins, ron m* «*« - -- 

Tto i Inches larger than rejnired to hold the wire«. plpcr coated with soap. Over this, roll some 

4 spark coil, and to fill up the vacant couulf , _ 
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rwnucrfoy coils. 


TlfK REEL OR BO ft HEW OR THE CO fir 


strong paper, such a, cartridge paper, well soaked iJ "ire * smaU col! should not he separated Ihc 

thin glue. until a lube fy inch in thickness has bed «« hy a greater thickness of materia! titan needed 

b 1 1 . , , - rm J u ctr^tur hnhbin \vn v lor Hie coil 


to make a sufficiently strong bobbin Wly for thccoii 
and tins body should be a good insulator. The thick 
ness of the tube sides must be adapted to the sue o» 
the coil. In very small coils to give from i mch to 
1 inch spark, the sides need only be & inch in thick- 


formed, then set aside to dry and harden> The w 
discs for the bobbin ends must now have holes turn 
in Ihctr centres to exactly Tit the ends of the pap 
tube jest formed. These holes may be cut with 

centre bit, if the discs are for small coiK l hey shouU i ■-■■ ■ ' "" - ^ . . V t i * h f t to 

not be cut clean through of the same sibut a narrow ^css. ,s s olL * , , , - . : 

and thin shoulder should be left near the outer edge 4 3 inch cods, and a further up to } iuh « 

each, and again* this ,h C edge, of the tube will re, -'vUable for larger “ f ?J£ 

whe.1 the ends arc fitted or. the mb*. A Ihta rin E tldckn^ 0 f tabc , 3 advl S ablc ia v«y 
should be cat off the ends of the tube with a shaJ since there ,s a lability on the purl ^ the s^nd^ 
k.iifc to ensure the e,l«es of the lube fitting true wilt 1 coil to send sparks from .is end turns right through the 
the shoulders in the bobbin ends. The end, may the* lube to the primary, if the nibe » j» ™y 
be fitted on the tube, set quile (rue and parallel to cacti Some maker, make the tube thicker at the ends, 
other, and secured there with sums freshly prepare' guard agaiust this danger bj bfp ., v 

good hot glue, leaving the wooden former in the tub^ If Udn sheet ebonite is="'P^ ",“^£ 1.52 
until the glue i'fi set When the give ha^ set and the] thc * " 1p J f lh ZOTt > j„ |[ je f ljrm uf 

tube is hard enough, the whole should be well soakcJ manner, lake the measure of (K cot 

A .Mfc m. a W >-»_■—>!" b.r„o, ,u.... 

tend smoothly around the ruler, then hold it firmly and 
secure the joint with melted shellac. Now cut auction 
piece of sheet ebonite just wide enough to go around 
the first, treat it as die first was treated, then close the 
joint with melted shellac on the opposite side to the first 


wax, is the hest material yet discovered for the 
bobbin bodies of small induction coils. Wood hsu 
been employed, but this liable to split and w.irp 
whilst being heated, Guttapercha has been employed 
and may be said to liave had its day, as it beconid 
brittle with age, then cracks and becomes useless as ac 


di.HiutcgrfUton, and to he easily pierced by internal 
sparks ivhen employed in spark coils, l he prim&tj 


brittle with a^c, then cracks and becomes useless as ac - -. - V . .. ...... hp huilt fc 

Insulator. ” Gutta-1 wreli:, is «U to be very liable « Joint, in this way any thickness of tube nay bo b It 

. * . . i . .■ .....l .sit ihe boLliei. iiiil I»k>« 


- Ebeuiw l»lilant ikitll end* iui.de ■<■*«* ™ bo.li,.. »n.l 
dir:, sfilMidw fui Uic divl.i.i.i, »r< nude Uy |iiufcMU>u«l * u,kcn ,n 
In]! uatorial* lor ij.iyrL tMiili. 

t> 
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INDUCTION COILS. 


TUF- COFE OF 7 HF COIL , 


]f the bobbin is to he used in constructing a -ned**. 
coil the body should be formed ™ the n-\;uUU»S »™* 

„f brass instead of tin :i wootkai ruler, one thickness o 
mped R Kt being rolled on the brass tube baf"" 
forming the body it. as .be ti.be should 

through the h sly without having too m.d> pb*. <>' 
a wider airmen than necessary Utwcc. the l-mtury 

and core of Ihc oil. 

\ io Tint com- or -mt: Con..-The . Kl *m,Kitts 

detailed in SS -d 5 wBl have prepared ns h. use s 
com of soft iron in constructing » cod \h " l ^ 
obtain in due live effects will,out a core, but 1J*“ * « : ] 
will be much increased ami iiitcnsd.ed by the ..sc « 
inn. Cure. The core may Ik- of solid soft iron, but the 
will be inferior .<> nnc made of »f. iron wires bourn -e 

a.idle, because solid iron will niuu.fcst a rcInUance 

to receive and .0 give a magnetic charge, i hi. I t 

I'^rial f..r ...fa coil, is soil ■■<'» Wire cul ., In 

Slidable lengths and nude ..-.mile ^ -^sltc 

-• v* . ^>1 

*X\m wire tiiunl 1*; m*mt, 

If M •!«»« «*"I".. • l “"‘“ ' 

£ m< -■* *• .*trrssa 

5r£,£££- k a..««... -i 

ILut from i to . inch longer than the 

of the cod bobbin, so as u> hi ‘ vc qmtC i “ 1 j d ‘ l " F ° 
“ ore end of .be coil, to form a pole piece kt 

attracting lhe armature of .be break hammer, and each! 

piece oS wive must lie ^uilc ^ riA, U i * 


A ixiosi convenient mclliod for making a ronmlbimdte 
or these wires is as here directed. Vtocuk a smooth 

tidie of bra^s imn* tv having a diameter cqvti to 

lh?it of the required coil, and a length equal to dial of 

th« cull bobbin. l*ack ll»* tol>c cktfttl)' ^nJ ti«lilly 

with llic straightened iron wires. If Use core is intended 
for a medical coil with a brass tube .sliding over ill- core 
to regulate tin: tension of the induced current, il mil 
he advisable to use this tube a* tt rcccptuc.e h« the 
wires of the core. When the tube is unite full of woes, 
wind a few turns of binding wire around the protruding 
end. and get it nicely rounded. When this lias been 
done, dip the cuds for a few moments m a saturated 
solution ot copper sulphate, to coat the wires with 
metallic copper,then lor a few moments mb* a saturated 
sol.Uh.lt of zinc chloride (killed spirits or soldering 
.1 nil 11 then give a momentary dip in a ladle of melted 
wdder, just long enough to solde, all the extreme ends 
together, the surplus solder being biped »l< truth a 
.■realty nm. 'I lie liumllo nf wires may now Is- rviLh- 
diarr n gradually from the tube, whilst some twine or 
wire is wound around the bundle to keep the wires in 
their places. The opposite cud may now he d.ppcd m 
the coppering solution and soldered, then the whole 
bundle must be well soaked in hot melted parnfln, If 
the core is for a spark coil, the solder may be omitted, 
and the whole bundle of wires bound with soft cotton 
or with tape, from end to end, as it is being withdrawn 
from the uibc. This binding must be Said on M » hly, 
as it will form the body on which the primary wilf be 
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s6 fUDVCTWN COlfJi. 

wound if used for a «ll oil, and will ont 1.0 disturbed 
idler tins core has l«" ~>akcd in the parti lt»t. the l“l* 
to forio the body ..rttto coil hobbit. b*K i 

direct on this covering (if ihc u>rc 11 i 1 
advanced i.t * 3 trill hero come into P™:t«rc . 

core most be well inflated (and thee « no better 
insulator than paraffin wax for the purpose). bill .t 
must not bo over insulated. The Inwitatwg cowr.i.g 
of the core must lbereft.re be a, thiuund ^ ^ j 
as possible, for much of the magnetic inductive effect , 
will be absorbed in a .hick coating. The coating must , 
be smooth on Hie outside, So as to fit tightly b.lo the 
tube of the bobbin body, since badly fitting purls will 
enclose air, and Ibis is a bad conductor «> mil.iclivt. 
energy. In a medical coil it Is desirable to have a i m. 

airspace between the core and the inner wlteo** 

„il bobbin (ir. which the regulator works), but. .. a 

spark coil, every fraction of ***** “'""ftke ,’idr o- 
utilised to increase the tension of current , . tl^tndjc 
live circuit, i.t., in the secondary cr..l Ihc core ol a 
spark coil maybe built up in the paper tube to f'™ 
t lc body of Ike coil, and the whole tube (with the eo.e 
enclosed) soaked In .be paraffin, but, if Hus method s 
adopted, there will be a little difficulty mq.cr.mKcd m 
winding the coil, unless a special form of cod winder be 
employed. If the core is thus built, it need not he 
h j w it|, vv irc before soaking H with paraffin. If th. 
ndtes are hard and need annealing, they nuts, not be 
soldered at the ends urn bound with twine but must be 
closely wound,as withdrawn from the tube, with fine 


7 fie core of the coil* 17 

.Oft iron binding wire. After the bundle has been 
annealed, the ends may be soldered and then son 

rnS with.be melted was, it M> 

to drain off the surplus and got bard. F) * 

ends may .mw be cap,.ed. to give them a neat appear- 

JL. i k,...« -u-a. “ Si t 

scaling wax varnish for the same purpose, home main« 
enclose the protruding end in an iron eap. 


F.C. ,.-C«K for media. edit, oppsl vrilh SrasS- 

wherc a separate magnet is used for the break, may 
J ]th b , Ci , s ,ped with brass, a brass socket being sweated 
011 to the soldered end of the core at one end, as show 
■ tl [,-i s . 9 . The flanges of this socket will prevent th 
coie from being pulled out when the regulator is lremk 
hd^ vn- When cores are built fora medical «d 

Sh a ... they may be fiml at one end mto 

L body of the coil bobbin in the lollowmg manner.- 
... I make the hole in the bobbin end small tnoug 
Sk i. end of the core, and fix this m the 
c : , v iUi some good ho. glue, or glue a Strip of paper 
around the end of the coil until it fits the body o the 
bobbin, and thus secure it firmly with glue. 
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jB iHDVCtTOH COILS, 

advisable to place the core In the re E i,Utor. and put 
this also into the body of the bobbin (mlcr^nis & 
turns of greased cotton between the end ol the regulator 
t liIic and the glued end. to keep them from slicking 
together), and thus insure the core being placed in a 
central position, where it must be allowed to set firm 
before the tube is withdrawn. In some rmls the core 
itself is made to be withdrawn from the tube, and thus 
form a regulator, 

Six J\\KAmN f —As tlii a insulating substance is a 

most important one to the coil maker, and will be fre- 
0,icnily mentioned in subsequent sections, as ,t has in 
Prions ones, a Tew words respecting its composition 
will not he out of place here. I'mHij. 
resembling whits wax («-. beeswax bleached white) i« 
colour and general apix-ami.ee. It differs from white 
wax in being harder and free from flavour and odour, 
F V en when it is burning, the odour front it does not 
resemble that of beeswax, nor is it that of pun.llm ml 
„r of fnt. It b,lsn slight rcseml.lanei! «> AtSWine, but 
differs from tins sulsUmicc in being f " x ' horn us l.ill-wy' 
odour, and having a closer grab! Hum 
best samples (and those should only be used as msnlabus 
!or ceils) paraffin is whiter, denser, and harder than 
stcarinc. A thin cake of pan.Urn is slightly sonorous 
when struck, and is less b.iitle than white wax or 

steam tc. it is n»«w! P»««* ***, l ” th,S ° l ” r 
works wherein it is ten.mm ended as an insulator, 
because there is a tendency in the public mind to con¬ 
found the directions fur using this with p.econee.vcd 


PAftAFFifr 39 

ideas respecting paraffin as an oil, the only form of 
paraffin generally known It has also been named 
solid juaraffifi to distinguish it from pai-iflits oil. M tlvLK. 
are smite ten different substances known to chemists 
as paraffins, the public may be excused for imxing 
two of these in tlteir ideas. Paraffin wax >* so-called 
because of its resemblance to while wax. but Hie most 
correct name is f< i' ^ a hydro- Carbon,obtained 
□S a by-product in the distillation of coal and rock oil. 

It will readily melt over an ordinary fire, but should 
not be placed in a vessel in direct contact with the 
name, as this will be liable to fire the paraffin, and thus 
cause an unpleasant smoky odour. It should litercfore 
be heated on a steam or water bath, as glue is healed, 
A most convenient method for amateur coil makers is 
here described:—Make a tripod—dr, a three-legged 
frame—out of some stout iron wire (fj inch in diameter) 
to stand over a small spirit lamp. On this place a tin 
baking dish containing boiling water, amt 111 this stand 
another shallow dish containing the paraffin hi shreds 
or shavings- l-ight the lamp t« keep the water hot, 
and in a short lime the paraffin will melt to wi mly 
liquid- in this lire core or wire may lw immersed, and 
the whole kept hot for any length ot uma without fear 
of burning the paraffin Coarse wires arc best coaled 
with paraffin by first making the required length into a 
bank of a size suitable Tor immersion in the vessel con- 
niniiig the melted paraffin Fine wires must be run 
through the hot wax. and this may be done by run mug 
the wire undci a brass pulley held in the bottom of the 


I 
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wnucrtQiV cotls. 

dish, on a metal hnok, soldered to a plate cTsheet lead. 

If a tiit dish h used to melt the paraffin in, thix Imnk 
may be soldered to the bottom uf the dwk The wire 
may be made to pass under two such pulleys thus j 
fixed in the bottom of the dish. Fine wires should be | 
run off a bobbin revolving on an iron wire, held over . 
llie vessel, midur the pulleys, and rut to another bobbin 1 
fixed on a revolving spindle over the other end of the 
vessel/ Tills is dtiue to avoid abrasion of the wire 
covering by scraping the edges of the vessel. Ihc 
spindle may he revolved with a small winch handle, or 
by means of a piece of bent iron wire, if a proper wind¬ 
ing machine is not available* T he wire nniy be guided 
on by hand, passing it through a scrap of rag IkU 
between the finger and thrunb of the loft hand. The 
hot paraffin will soon set and cool, when it will peel off 
the fingers without soiling them,, as it is not really 
oily or greasy, although it has this appearance. When 
llie wire has passed through the hot paraffin, thp bobbin 
containing it may be put in a warm oven, when the wax 
will soak well into the silk covering and complete the 
insulation. Paraffin may lie melted in an oven Instead 
of in a water btith, hut this is not so convenient a 
method as that just recommended, 

3 i& Tifii PiUmahy WtkKmyrilK run..— This, as its 
name implies, is the first wire wound on the core of the 
coil; it forms the wire of the first coil, and gives its name 
to the primary current from the coil. The wire employed 
should be of the best arnica led copper, well coated with 

'Tim cvuniftirinjj end nJ the wire ah^ulJ '>« lirmijjlu nnt tli^mph the 
bat bin cnd h tc jjicmJc i cum*tl|WL for IcsLiog ib< eoiiiiiiuityol the wins, 


silk. Cotton-covered wire may be employed, but 
should not be u«d it silk-covered wire can be obtained, 
since cotton is tan inferior insulator to silk, the fibre is 
roarer, and the coating is thicker. Consideration* for 
the purse will sometimes Influence coil makers, and 
lead them to select cotton-covered wire for the primary, 
but the difference in price between silk and cotton- 
covered wire* from Nos. l& to 20. only amounts to 
is. 6d. per Ik. and this slight difference should not 
influence the maker who wishes to make a good sp.irk 
coil. The in due! Eve effects of the current arc increased 
by the number of turns of wire we can get in a certain 
space, ami more turns of silk-covered wire can be got 
on a core Uian of cotton covered wire. 

In making medical ceils, where a high tension 
current Es not desired, and the primary is intended to 
be used together with the secondary wires, A smaller 
wire than No. 20 may be employed, and here the price 
will rise to double that of cot ion-covered wire. As 
larger quantities of this finer wire are used for the 
primary of a medical coil, it may be desirable, when a 
question of cost comes in, to employ cotton-covered 
wire. 

The sbe of wire selected for the primary wire of a 
coil is determined by;— I- The effects desired from 
the toil; and, 2 a lhc intended size of the coll* If the 
coil is Intended to be used as a spark coil, to give long 
and thick sparks at the ends of the secondary wires, 
a full volume of current must traverse the turns of the 
primary wire, and this can only be carded by a large 
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a mtnrcTiON costs 

IVire. 1tnt N if tlit- wire h Uk> Lhkk, it will be very 
stiff even iT iwll annulled, and we sled! not lie able to 
wind it close to the core, As a consequence we sir nil 
lose power tiirfnij^h loose wind Eng* creating air space 
between the core and the coil- Then, too, the Icnqih 
of the spark will lie tnfineucod by the ningmdic inten¬ 
sity of the core, Mitel this will be increased by ilia 
mimlrcr cjf turns of wire we can gel hi clmsc pruxonity 
lo the core. If wc use a short. thick wire with Sew 
turns, the magnetic mElm-nce will be less than when 
using a smaller wire, ami winding on more turns ill the 
same spice, the magnetism of the ct»rc ljcin^ propnr- 
tioned to i be Ampere turns wc can gel a round the core 
in a given sprtCCu This term ,p [impure liims 11 requires 
a wonl E*r two of explanation* Ef one mrtpiifttof torrent 
be sent through one turn of wire wound cut an iron 
core, a certain amount of magnetism, so to speak, wilt 
be formed in the iron. If wc wind another lurn <>l 
wire around the core, and still Mend \ nmpi-rc through 
it, we gel a 2 arnprre amount of magnetism in the core, 
irau effect equal to Ihal oblaimil from 2 aiilp&rcH Sent 
through one torn of wire. Now, providing always 
that the same volume of current is forced through the 
wire, wc shall increase the mug net ism eff the core to the 
value of i arnperc more for each turn of wire we get 
on the core. Thus, i ampere scut through io turns of 
wire will develop IO ampere values of magnetism, and 
too turns of wire will develop IQO ampere values in the 
same core, I hit the magnetic value of the turns of wire 
decreases with their disiancc irotn the core when the 


rm: prim as y wins os r/is coil 


total thickness ot the coded wire reaches three tunes the 
diameter of the core. This thickness, however, Is not 
reached in the primary of an Induction coil far giving 
sparks, because other considerations, based on expert- 
I mice, forbid an increase of turns beyond sonic four or 
six layers of wire- These are, principally, the inductive 
: effects of the turns of wire on each other, known as the 

t HI self-induction of the primary coil/' It has been shown 
that a current of electricity pacing through a wire 
ly ing parallel to another, induces in that wire another 
current passing in the oppfWlla direction. This indue! ive 
affect is always present in the priuinry of an induction 
cnjl, and hinders the charging pnjccs-i nf tins cm rent■„ for, 
all wires* acting as conductors of electricity, take time 
to charge them. An appreciable quantity of time is 
required to completely charge, nr to fill, so to speak, the 
primary wire with current, and an equal length of time 
is taken to discharge the current. This tunc is extended 
with the length tif wire employed in the primary, but 
cannot lie fu I Tiled hi a long coil, because tin: magnetic 
action of the core or of the electro-magnet employed in 
the automatic interrupter, intcrlcrrs to interrupt the 
current before the wire is fully cEiarqcd. There is, 
therefore* no advantage in having a very long primary 
wire tinless a very slow movement of I tie automatic 
interrupter can be insured, since the back inductive 
current hinders the charging of the coil, and the result 
is shown in short, thin sparks at the terminals of the 
secondary- These brick effects arc, to a certain extent, 
absorbed in a properlyconstructed condenser, as shown 
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in i 23, but are not wholly provided for in ft cmtdenttfi 
however well ctiiiatrueteil The lengths ftndl sizes of 
primary wires found by experience to be mosii suitable 
for small spark coils are ^iyen lli the Table on Uim eli¬ 
sions of Spark Cotls, 4 2 l, 

$ 13. Winding tiik PiMMakV Con*—This may be 
regarded as a simple mechiintciil process, tvoi requiring 
any large amount of skill, The primary wire slum Id be 
first examined closely to delect flaws in the insulated 
covering. These, when discovered, must lx* repaired 
with ft thread of soft silk dipp-d in melted paraffin, and 
wound around the defective spot. The whole leugih of 
wire should then be made into a coil or hank, immersed 
in melted paraffin until the insulated covering is per 
meated with the wnx, tlicn the coil lifted nut of the 
vessel and Kuttg above it'to drain off the surplus wax, 
The coil of wire may then he wound back on a wooden 
bobbin, fiom which iL will run when winding it on the 
bohbin of the coil, or may be wound direct on the 
bobbin to form the primary coil, from a suitable 
apparatus for holding (lie wire. The best apparatus 
for holding au open toil or hank of wire whilst it 
is being transferred to a bobbin, h the swift in use 
among wire-drawers and wire-workers. This is made 
of a disc of wood from 4 in, to « in. in diameter, as may 
be required, and from j in. to 1 hi. in thickness. A hole 
is bored in the centre, nnd bushed with a bit of brass 
or of iron tube to fit an iron spindle, and a number of 
| in. holes are drilled, as shown at Fig 10. to receive 
the rods of some tough wood on which the harks of 


wire will fit. The apparatus will revolve on an iron 
spike driven into a bench, a stout collar or washer beitiE 
placed on the .pike beneath the swift to keep It up Off 
the bench, as shown in section at Mg. !'■ The next 
beat thins to this is a heavy stoneware bottle without 
handles, filled with water, lire hank being placed over 
the bottle mid the wire rim off as a spiral over '" C _ 1C, P- 
Hcforc winding the primary wire, it will be advisable 
to prepare a few slips of paper scsilteti in paraffin, to 
place between the layers of wire, and thus insure the 
perfect insulation of one iayoT from another. Select a 


k-’ li;, I Ok UfiUnip ill i-C E»l tM(B* 
*uLktr'< iwitos 


flfi, | |..-S* , i t'Oai i.rf wills 
wurkei'* a-wJll- 


„ lllC h hut lllin White paper, free from flaws and acid. 
Cut'this into strips wide enough to cover the whole 
layer of wire, and long enough to go twice or more 
around the er.il. I'tacc the strips in a si,allow tbdi or on 
a plate with shavings of paraffin between the layers, 
ami put the whole in a moderately heated oven until 
llw was has incited and soaked mto the paper, t hen 
remove the paper, one sheet at a time, whilst hot. 
lining up each sheet by the corner with a pair or forceps 
(made oi a strip of tin bent double, if nothing belter 
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Es at hand), and linn5$ each strip on ft line of stout twine 
to drain and dry. This will only occupy n few minuted 
Mount the bob bin. for the coil, in a Jutlic or on a coil- 
winder, and get it to run quite true. llore a hole 
(obliquely iliKm^boneofthc bobbin critic froiTifthe inside 
down close to the body), large enough to pass an end of 
the primary wire, t’asjl about 7 or t> inches of the wire 
out through this hole, wind the protruding ctidarmmda 
pencil to form ,1 helix, ami secure Lite wire firmly ill The 
hole with a ilrup of scaling wax. Wand the wire on the 
Irmly of the bobbin firmly and regularly, each turn 
dose to aunt her as a reel of cotton is wound, until the 
opposite end is reached- Now lay a strip of prepared 
paraffined paper 031 tin: coil and envelop the wire 
already wound with one or two layers of the paper, 
itien wind uii another layer of wire, bore another hole 
in the same bobbin end, but opposite to the first hole, 
cut off the wire s<_i as to have about S in. free* pjtss 
this through tile hole, draw it tight, secure it with -1 drop 
of scaling wax t then make it into a helix like the first 
end. These lichees of wire will prevent ilw ends from 
Hying about whilst the secondary wire is being wound* 
When the coil is finished, these ends will pass cltnvn 
through the base-board ^ and be connected, one to the 
terminal pillar in connection with the battery, and the 
other to the fool of the break spring 01 the spring of the 
rhcmoinc, as it is mimed by some makers. The outside 
of the primary coil may now be basted with hot paraffin 
and made quite smooth by running it around under the 
fingers. It must then be covered with three m four 




WtNRlNG THE PRIMARY COtL. *1 

layers of pamlTmcJ paper well basted with hot paraffin 
and smoothed down ready for the secondary wire. 
This should be done for all coils, even the smallest A 
few more layers of paper may be put on for larger coils, 
but care must be taken to avoid over-insulation by 
having too much insulating material hetween the 
primary and secondary wires. In large coils, special 
attention must be paid to the quality of I lie paper, 
which must be quite free from any flaws or pinholes. 
These may be detected by holding the paper up tn ft 
strung light. the tension of the induced current will 
Ik: highest at the ends of the bobbin, we may give these 
parts an extra layer or two of paper to strengthen the 
insulation at these parts. In making very large spark 
cuils to give sparks from ft in. upward, where the 
coil bobbin and etuis are made of ebonite, it Is ad¬ 
visable to have the tube of the bobbin body large 
criougli to enclose berth the core and the primary coil. 
The primary win: is Hum wound over the core, previously 
lilted with ebonite flanges* and lioih filled into the body 
of the roil after the secondary coil is wmnu'L See 
irtstructiorts in % 38. Some makers nf coils employ 
beeswax instead «>F paraffin wax as an Insulator of the 
primary, and to saturate the insulating folds of paper, 
but thh material i* ati inferior insulator to paraffin, and 
liable to iin acid reaction which in time will injure the 
silk and ihe wire. Olliers make a mixtuie of beeswax 
and black resin for the t^inc purpose. The resin is first 
melted in an old pot, then, the beeswax is added until 
the mixture deemed to be sufficiently liquid, when it 
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Is applied to the coiled wire, hot, with an iron spnnn, 
whilst tlic coil is kept slowly revolving Others prefer 
shell**: lacquer or varnish latJ on the coils after they are 
wound p and on the insulating layers of paper* Another 
insulating substance used for the samu purpose Is a 
varnish made of scaling wax dissolved in warm nicthy- 
lated spirit. The ■ mature of resin and beeswax has 
been highly lauded, but it is much hdonor t<> paraffin 
as ah insulator,. and is liable to crack in cooling*. Ihitli 
thin and tlic varnishes mentioned, possess, in common, 
the serious defect of cementing the coils of wire together, 
and thus rendering the wire useless should any future 
repair^ be necessary„ 

§ 14 . Tiitt Smconn \kv Wihk OK Tim C*Hi-.—‘This, 
as its name implies, is the second coil nf wire wound on 
the Core, over the primary wire of the instrument. In 
S|Tarh coils it is entirely separate from the primary wire, 
not being connected in any way to the first coil. The 
effects produced in this coil (that is. the electric current 
generated hi it) are there hi re purely inductive, being | 
inducctl by the current circulating in the primary 1 
coil. The induced current pncr&tod in this coil, 1 
will pass I11 an opptirite direction lo that nf the 
inducing current in the primary coil, It will also 
have only a momentary existence in one direction, 
when the circuit of the primary coil is made, mid 
an even less transient existence hi the opposhc 
direction when this circuit is broken. The induced 
current has, therefore, a see-saw alternating movement 
backward and forward whilst the flow of cuncut hi the 


Ti/F SECONDARY WIRE OF THE COIL. 


primary difcu it is being interrupted, its whole action, 
a(U l the effects obtained from it, are dependent upon 
the perfection nf the interrupting apparatus. T he volume 
of current induced in the secondary wire of a spark coil 
is always small, and is governed by the size w 1 ** 
employed. The tension of the current is always higner 
than that of the inducing current, or that of the induced 
current in the primary coll, and is governed by the 
kngth of wire employed, together with the number of 
turns wound over the primary wire The length nf the 
spark obtainable from the terminal of the secondary 
wire of a spark coil in largely determined by the length 
of wire employed In the secondary coil- This, in itself, 
does not wholly determine the length of spark, which 
h also controlled by the condenser,and aUo the " break 
1 of die instri t m ent. 1 he 1 ength of spark is a Iso i n fl u c need 
by (he insulation of the coil, and the skill employed in 
winding the wire. IT the wir* is badly insulated, there 
will only be ft short spark, or tio spark at all, since the 
fusion of the induced current will be absorbed m die 
# ire, instead of being conveyed to the terminals. Or. 

Iiiit in another way, the stress of the charge will be 
distributed among several conductors instead of being 
concentrated in one. If the wire Is over-insulated with 
too muck insulating material between the cods and the 
layer? of wire, the turns of wire will be far apart, and 
will only feebly influence cadi other: they will also be 
widely separated from the most intense field of inductive 
influence, and space will be taken up with insulating 
material which ought to be occupied with wire. Thf 


~ _ __ 
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^ INDUCTION COilS* 

result will he 1 shorter *|ii.rk than Hint for which the 
coil was built. The rule followed by amateur etui 
makers is to allow a mile of No. j(S si Ik-covered copper 
wire for each inch of spark desired from the coil. Some 
results of actual experience are given in tabular form 
in 5 ai, and from this it will he seen that it lakes more 
than l mile of No. 1,6 11 W G copper wire to give an 
inch spark from a moderate siie coil, and more than 
i ij miles of No. 36 to give a 6 in. spark. This goes 
to prove that the inductive Influence or current tension 
decreases with the distance of the wire turns Ironi the 
core of lire coil. Although the extra turns of wire on 
the outside of the coil do increase the tension or the 
induced current, they do not increase it in the same 
proportion as tire turns of wire nearer the core, llut, 
all other circumstances being taken into consideration, 
the rule holds good, that, to obtain a long thin spark 
from a coil, we must employ a long thin wire in the 
secondary coil. 

The tension or potential of the induced current m the 
terminals of the secondary coil may he calculated from 
ihe following rule given by Dr. K M. Fmgiison * "The 

total electro motive force of the toil is the aiunc of lliat 
of all the turns in it, in the same way that the electro 
motive force of the battery is proportionate to the 
number ol celts" If, therefore, we can tmd the voltage 
□f the current flowing through the primary wire of i 
coil, and the number of turns made by the Nccondar 
wire, then multiply the terns of wire by the voltage * 
* ♦' EJtddchT*" By T>i, K- M L J p- 


\ SILK COVERED COPPER MMS, ff 

K M 1 ; of the current, wc shall get as a total the E M F 
of the current at the terminals of the secondary. Uy 
th# same rule also, we can plan a coil to give a pre¬ 
determined length of spark at the terminals if we reckon 
on 50,000 volts as being necessary to give a I m. 
spark In air. In all these calculations, however, due 
regard must be bail to the build and conformation of the 
coih the capacity of the condenser, and the insulation of 

the wire, , 

The volume of spark obtainable from a cml, is go¬ 
verned by the size of wire used in the secondary coil. 
To obtain a large bushy spark, we must use a large* 
wire, and, if a long but bushy spark is desired, a greater 
length of the coarser wire must be used than of the 
finer wire. For instance, if in using i lb. of No. 36 for 
a secondary wire we gel a l in, spark, and we wish to 
gel a bushy spark of a similar length, it will be necessary 
to wind on jA lbs. or more of No. 34 wire to form the 
secondary coil. 

I lS . Di H.c-rs in J-'imi Sux-corBKUD con-tit 

Wines,_The wire employed i» winding lire secondary 

of a spark toil must be made of the best high conduc¬ 
tivity coppur, well iuiriL'nlcJ, well insulated with a close 
covering of silk, and of coil l hi nuns conductivity 
throughout from end it, end of thu length of wire 
employed. If Hie wire is made of inferior metal, it 
wilt (ilfer a great resistance to tlic current. U it is 
n „, annealed soft, U «1 H»* defect will be shown by it* 
stiffness and springy behaviour when wound around the 
riugei, it wilt also oiler □ great resistance to the our. 
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t INDUCTION COILS- 

cnt and be M* to b**k off S hon M *** -“»J 
uui twiite<i about. Kcaiiitw™ » 1 
Oy each lorn of wire *™n*J °» ll * a,M - ‘' ' h ; 

turn induce a higher tension m ... 
resistance is useful, The rrtistnlice nffereff by H<ir.l 
svire and bud joints only increases the mmpomlum -I 
he coil, and tL -uses p-t of the elect,, -m«y « 

Ue Hbsort«d as heat. If the wire is ""Perfectly * 
sulutcd, that: is, if the copper can be seen between 
layers of silk, or the silk covering slifs aside when tin- 
wire is pinched between the Huger and thumb, . - be 
useless for u spark coil. Neighbour.ng turns »J 
thus imperfectly insulated will be sure o esUb 
communication with each other at some tune, and t m 
cause a break-down. Running the wire through pa- 
raffia may insulate such defective spots but the coil 
maker nl a risk in using such wire. If the wire h» 
any breaks or knots it will not conduct the current at 
all. It sometimes happen* that a fin * : t 

hio. 40 silk-covered copper wire, gets sit >jct- , 

much strain whilst it is being wound on *. * «•*£ 
on Which it is sold; or a kmk ,s made n ti e w - 
as it is bu-in^ made straight. iHe wire 

will then break, but the silk Covering will hold the two 
its together. This wire is useless until reared 
Another cause of nun-«.ntuiuily in conduction arises 
t,,, Iradly.made knots. It is too much to expect -re 
drawers to draw several miles ol line copper *.« m one 
length without breaking, but, when it breaks and a knot 
is made, it must be a good knot, made w.th a v.tw u, 


jyn/r TO DISCO VSR DEFECTS IN IVTRES. 

perfect electric conductivity, nr it will be useless for a 
spark troiL The knots usually made by wire drawer* 
are llie ordinary weaver's kn«t, or else the bcckct hitch; 
if these arc not made good and juddered whilst covering 
1 lie wire, they work loose, the paraffin gels in between 
the point* of contact and the wire la rendered useless. 
All such knots should be cutout, the end* of the wires 
bared and cleaned, then twisted together to form a long 
splice* and the joint dipped in molten solder, This 
should be done before the wire is covered with silk* 
Such knots must be searched for, and when discovered 
by 1 lie coil maker they most be similarly repaired, and 
Insulated with paraffined silk wound on by hand. 
When the winding of the wire is entrusted to unskilled 
or careless hands, ii may get broken in winding, and the 
broken ends simply tied together. Suck a knot fully 
insulates the two lengths from each other, rendering them 
both useless until the badly made knot lias been dis¬ 
covered ami repaired* These warnings respecting the 
possible defects of fine covered wires all point to the 
necessity of examining closely each spool of wire 
whilst running it from one spool to another before it is 
run through paraffin 

§ 16. How to Discuvkk D tin-( is in Wikfs.—U 
needs a trained eye to detect defects in insulation and 
bad knots and non-continuity in conductivity whilst the 
wire is running from one spool to another, even when 
turned slowly. The detection of these faults is facili¬ 
tated in the following manner. Pass the commencing 
end or the wire through a hole in the end of the bobbin, 
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M induction corn. 

f cd, or *p nnl OT1 which it has to he wound, atid solder 
it to the metal spindle on which the spool i* mounted. 

Or lit a brass cylinder on the spindle with the spool, 
and solder the wire end to this, or clip the end in a 
screw clip on the cylinder. A brass spring must now 
he fixed to presH on the spindle or the cylinder, and tins 
spring must he connected to the terminal of a tolerably 
sensitive galvanometer. The wire in its passage from 
otic spool to another must also over a brass rod ur 
roller running on a meUl spindle mounted or metal 
baring* connected in circuit with a battery and the 
galvanometer. The wire should bear with *ornc weight 
on the rod, so as to snake good contact, but not enough 
to abrade the silk cove, mg, A bare spn-l will announce 
itself jit once, as iL will dose the circuit and cause a 
deflection of the galvanometer needle. Every knot 
should be tested, and the continuity of the wire at each 
knot be similarly tested. If the needle of the galvano- 
racier does not move when a bared part of the wire is 
in contact with the brass rod. we may expect a break 
or a bad knot, and must turn back until it has been 
found + A battery of several very small cells should he 
provided for testing, and only one used at the start, the 
number of cells in circuit being Increased wnh the 
length of wire wound on the receiving spool By adding 
cell to cdl in series wc shall get the- force necessary to 
send current through the higher resistance of a Song 

length of line wire. . 

$ j7. WiUDlNG TlIK SeOONDAHV COH-—The wire 
selected for the secondary coil, having been examined 


HWP/AW THE SECONDARY COIL. 


and tested as directed in sections 15 and i6 t then conic* 
with paraffin as directed ill section H* we my now 
make arrangements for winding it on the primary to 
form the coil. The surface of the primary coil must be 
first examined and smoothed if the secondary wire is 
to be wound on this direct. The same precaution mM 
be observed if Hie wire is to be wound on a separa c 
bobbin, as Hie body of this must also be quite smooth 
We .hall also need a large number of thin paper .trips 
paraffined as directed for the primary in section 
Very thin and very tough paper should be selected for 
this purpose, as the insulation between the layers of 
wire must be ns thin and as perfect as possible. Ex- 
amine each strip for flaws and pinholes by holding it 
up to a strong light, and reject all that show the least 

flaw or pinhole, , ■ 

The secondary wire must be wound » U‘t ■«* 
direction as tlie primary wire. A «"<= bole s mu 
pierced through the bobbin end through wh ch the 
commencing end of the pritna^P^.andabont 
8 j„. nr .he commencing end of the secondary passed 
out through this hole. The piece of wire thus passed 
out should now be wound around a small l* 1 ' 61 10 l ‘ ,,ln 
a heiix or spiral curl, and the wire secured m the hole 
J a ,; ilC h of hot sealing-wax. The reel coutaunog 
the fine wire should be placed on a spindle nnmni in 
bearings on a pair or standards placed about 2 ft. to 
the IcFt or the coil winder. A piece of s.out twme 
attached to a lead weight should hang over 
to act as a brake and thus prevent the fine wire from 
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Jjg mOUCTIQff COILS. 

over-running and forming kinks. Wind on the wire 
carefully, guiding it on with each turn dose to the tail 
in regular turns as a red of cotton is wound. A little 
knack or skill of Hie left hand, acquired by practice, is 
necessary before this can bn properly done. Thr pro¬ 
cess is facilitated if the operator will keep his guiding 
hand at a few inches 1 distance from the coil and allow 
the wire to guide Ills hand as it touches the turn of wire 
already wound. When the first layer kern, warm one of 
the strips of paraffined paper and smoothly cover the layer 
of wire with one or two layers of paper The paper 
should be slightly wider than the bobbin, so as to form a 
flange on each side and thus insure a thicker iimilaitmi 
at these parts where insulation is most needed. I Ins 
will also be improved if some hot paraffin can be basted 
on the last few turns of wire. Each layer of wire must 
be thus wound acid insulated, and in this way the 
secondary coll is formed. The finish cut! of the wire 
should be brought out through a fine hole in the 
opposite bobbin end to that which holds the commencing 
end of the wire, and coiled into a helix to keep at from 
injury whilst other parts of the instrument are n giving 
at tent ion. These coiled ends will be then straightened * 
ami attached to ihe terminal pillars of the discharger. 

Whilst winding the fine wire lor the secondary, pay 
special atienlio.i to kinks, tlot ifc, loops of wire or snarls 
d raW H tight, tf these form, do not wind them on the 
toil; but carefully straighten them out by turning the 
loop back. Do not pull it straight. A kink thus taken 
out w ill cause a hard spot in the wire, having a high 


4 COIL WINDER, 5 ? 

resistance, and, irt attempting to pull the liink straight, 
the wire nitty be ruptured. It is preferable to li me a 
soldered joint instead of a hard kink in a coil. Willi 
proper care, however, the formation of kinks may be 
avoided.* 

§ 18 . A Colt* Winder,—A coil may he wound in a 
lathe if llie operator lias attained some skill hi winding, 
but the tyro and amateur may find some difficulty in 
winding regularly on a lathe, or he may not have a 
lathe. A wheel] like the old-fashioned spinning wheel 
of our ancestral mothers, may 6>c employed to turn the 
spindle, if such wheel is attainable. Failing this, either 
of tin: following arrangement* will do equally well, if 
m.hi belter, in the hands of an amateur* and can be 
easily made nut of a few waste materials. 

[[ the primary is wound on a separate bobbin apart 
from the core, and this is to be placed in the coil after 
^winding it, or, if the secondary is to be wound on a 
separate bobbiii* dm following arrangement will serve 
the purpose of a doit winder. Procure two stout iron 
brackets—*L shape-—tall enough to suit the diameter of 
llm coil. Drill two holes in the foot uf encli, lur screws 
to hold die brackets firmly on a bench, mid a g in. 
hole in cacti near the lop, lo form bearings for (he 
spindle. Make a spindle and winch handle combined, 
out of a % in, rod of iron ; lit two corks or bungs 
centrally on this. Mensure the length of the coil bobbin, 
and screw the brackets down to a bench at the same 

* The Kermslxry «F a large sprtfk twl tn £ivc i*E over v m. 

miss* wwiiicl in a spceial manner, em dv-sufibed; in Kdtan yr. 


1 I 
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/j VD&crrajv con.s. 

Jistan« apart as the length of the bobbin and the 
Ehickness of two thin washers or collars, Kit the two 
corks or bungs in the ends of the bobbin tube, place 
the bobbin between the brackets with one r.f the collars 
near the winch handle end of the spindle, pass the 
spindle through the bearing hole of one bracket, then 
through the plugs in the bobbin, through the collar at 
the other end, and through the bearing hole in the other 
bracket. This arrangement is shown in the scet.omd 
diagram, Fig. t3< The bobbin may now b* revolved by 


' \ ' ‘‘-7 | ,, M J -- Bii ^ »' 1 ... 

Fie. (i-SMli™*! ^ eoil-^indcr. 

(he winch handle ami (he wire wound on. The collars 
on the ends are intended to insure free rotary 
the bobbin and to prevent end shake, as this 
interfere with accurate windin'; of the wire. 

If the primary is wound direct on the core and this 
forms the body or the bobbin, another method must be 
adopted to revolve it. Two brackets should then be 
employed at each end, and placed from 1 w. « 'i >"■ 
apart so as to form long bearings, to prevent wobbling, 


THE INTERRUPTER. VI/lRATOR, ARE AX.OR KfftOTOMEti 

the foot of one bracket being turned in the opposite 
direction to that of the other bracket. * 

hard wood must row be procured, one of which m s. 
he fitted with a short spindle to go in one of 11 
bearings, and the other with a spindta ending ht» 
winch handle. The brackets and discs should now be 
placed at a sufficient distance apart to allow the cod 
bobbin to be fitted tightly between them, and then fiatd 
h, this lussilion by three short screws passing through 
each disc into the ends of the bobbin. Care must be 
taken to have the bobbin run Hue, and end shake is 
prevented by collars placed outside the discs. T hese 
rough contrivances may make way for more f. .shed 
productions, made on similar lines ,f the skill and 
means of the coil maker will allow of tl being done. 

B m TltK IKTEHRtJPTER, VmRATOR. BREAK, OR 
KilliorowE.—The little mechanical arrangement for 
automatically interrupting the flow of current in the 
primary coil is called by one of these namcs_ It is 
named an interrupter because it interrupts the even 1 

flow of the current. It is na med a v.brator *“"“** I 

spring Vibrates rapidly to and fro as contact is made , ,, (■ 

and broken between the platinum-tipped screw and the f 

spring. It is named a break because it serves tobreak 
,hc continuity or the current in the primary circuit- By 
makers of medical coils it has been named a rheotome 
i word made up of two Greek words —rkw a curren , 
and umm, 1 cut. It is made in different forms each ,|J 

suitable to the instrument for which it is d “'e««^ r “ 
suit the fancy of Hie coil maker. The best forms are 
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THE ill TEA' k'UJ'TE A\ Y/fitiA TO fi. it A'£.4 A\ 0 R R ft K 0 TOME- b t 
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tho^e actuate by electromagnetism, winch may be 
either the magnetic energy of Lhc core or that of 



PiG. 13 —Section flT A itiinU rt 1 !. 


rf-—flmbcTy Teimina.1. ttufj* PHIm. f,—Crr4. /!.—Hw.ik Fprlpfr. ft,— IH«* 

11 imii.-.c#, P-P,— I'llmarj'. S.S.— SfeaiB.lmy. T/Tf —lYinkih bI CpnJk**r. 



Fn'-, 14 -’-ffircllon rif a small mtilic-nl cni* 


A .—IslUry Tcniilr.lt. ft—fl'rtk hN*r- C-— 1 Cinr hihNipt, F.p. — Frlmuy., ff,— 
ttcHubJOf. T.—Spilth. 

d. — Wh<;c«n«rl!aK Tern" ■'■>1 I a ta™inmLil r *r- V'irahdm II'- Hk Pi[liri*CiiwMi'ii*niin. 
C,—Wi^ ifm4 K-i^ J III r tk ypfl-»tr 1-n- pwjkh. 4- — lll-muk W«l* flJIht fntl -if ]"j Im-qry |« 
S*li^. «.—End rf primirf 6mXfn4 In Si" tng d OintnLuiAEiir, 

a separate electro-magnet. For small spark and 
medical coils, the break U made to be worked by 


I 




the magnetism of the core, as shown in Figs. *1 
and 14, 

In this form there are six essential parts, viz,, the 
hammer, contact springs bracket for spring, regulator, 
pillar, acid contact seiew. The shape, aizej and disposi¬ 
tion of these parts vary with the si**, 1 of coil and its 
designed use, The ham- 
nier-hcud, Fig. i£>, may 
bo merely a slice ent 
off from a bar of soft 
annealed iron with A 
Imck-saw and filed to 
take off the rough edges. 

Some makers round the 
pane of the hammer, 
and others give it a 
toned form. Two small 
Indus should then be 
drilled and tapped in 
one of the faces ns 
shown, to take two small 
screws fastening the 
head to its spring as 
shown at Fig. tj. The it 

hammer-head should have F,l ' s & *7— 

a diameter equal to Spring md Hammer* 

that of the core, and a thickness proi*ortSoiled to 
the length of the core, ranging from i in. up to | in. 
for the largest. It should not be cut with a cold 
chiid nor hammered, a* thin tends to harden the 
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iron. The contact spring may be of spring brass or ol 
German silver, ranging in length from l \ to 6 or more 
inches, and En width from | up to £ inch to suit the sire 
of coil for which it \$ to be used. The spring for a 
spark coil should extend beyond the hammer to a 
length of l in. or more. The hammer-head is there¬ 
fore fastened to the spring opposite the end nf the core, 
and about one-third down from Lhc lop of the spring, as 
shown at Fig. I 3. The contact is made near the top ol 
the spring. % this arrangement, the part of the spring 
to which the hammer is fastened, la made to bulge 
Inward the core before contact is broken at the top, and 
this allows the core to be fully magnetised before 
contact is broken. As a result, the Spark from the 
secondary coil [$ longer and fuller than when contact is 
made dose behind the hammer, and the spark at the 
break is reduced In length. The spring for the rheotome 
of a medical coil should be short, the contact made 
below rather than above lhc hammer, and all the parts 
so arranged as to make and break contact very rapidly. 
Many persons sllpflKwe the current from a coil to be 
beneficial to the nerves when the break works with a 
jerky movement so as to cause violent contraction and 
relaxation of the irnisdes. This is a popular eiror, the 
opposite being the truth. When the break of a medical 
coll works smoothly and rapidly, and the patient does 
not feel any violent }erks T then, and only thru, is the 
current being properly applied, as far as the working 
parts of the apparatus are concerned, Figs 14 and 17 
show a simple spring and hammer for a medical coil 


when the break is worked by the magnetism of the core. 
Fig, 40 shows the form of a spring and hammer for the 
separate type of rheotome actuated by an riectro-magnet 
outside the coil. A spetk of platinum must be soldered 
to lilt point of contact at the back of the spring, or 
a tiny rivet of platinum, having a broad head, must 
be put into the spring at the point of contact. A* 
platinum is the most infusible and non-corrodible of 
al] metals, it is least susceptible to the corroding 
action of the electric spark passing he tween the 
two points of contact in the rhcolome of a coil. 



Fir.. |S.— Cfulact Sntw ft» Urcak, 

The spring Is sometimes secured to a pillar by a 
screw, as when the spring is held in a horizontal 
position/ or it is let Into the foot of a bracket and 
soldered as shown at Li, Fig, 13* or it is secured to the 
foot of the bracket by screws as shown at Fig. 17. In 
both spark and medical coils it is most important to 
have a regulator to adjust the distance ol lhc hammer 
from the face of the electro-magnet. This is effected 
in the vertical spring by a set screw in the bracket, as 
shown at Fig 17. This screw must 5 t tightly in the 
bracket. Irt the horizontal forms this means of regu- 

# The ■ p. in ^ t! biU fill 14 in urn rrora 1 cwil*a pillar al llie lidfl 
d ihe tore in the cb«p Trench col!*. This in «i> gw! urapij*i»eiU. 
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lating the play of the spring is omitted, the spring being 
beat to give it an upward tendency which is kept down 
in its proper position by the contact setew. The contact 
screw is a brass screw with u milled bead, as shown at 
Fig. 18. A small hole is drilled in the end of this 
screw to take a tiny end of platinum wire which is 



£3 n so 

1 I 

l p in. f J.—Riwik Pillar. Firt. n) —l^a- k -1 iMIhr Imr Urcak. Fit'. 31 . 
L«Jr PM, Fie, 33, Siftflll hFJiKi bV. Fro JJ, —BiroJf^C !itrc# h 
Telegraph jRatlern. FlC. 24 , —I'illai Binding St'iew, 

fitted and sweated Into the hole and allowed to project 
in,- This jtcrew is held in position opposite the 
-* contact spot on the spring by a brass pillar made as 
shown at Fig. 19^ or a brass bracket as shown at Fig, 30. 
A slot is cut in the top of the pillar alter the hole for 


the screw is drilled and tapped, and this Is Intersected 
by a hole carrying a brass set screw, to tightly chtsp the 
contact screw and keep it from jarring loose, If this 
plan is not adopted, the strew should be fitted with a 
lock nut, shown at Fig. 21. A screwed tang should be 
fitted to all brackets and pillars, acid this tang should 
be long enough It) pass through the base board of the 
coil and be held beneath by a small nut shown at 



Fi<j, 1 £ — Platt ot Merlicrti Coil, shying MnnteLiora. 
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Wire. h. — llnncta V 


n puiniry ta Swikh. 


Fig 25, When thus filled, all wire connection** can be 
made beneath the base board and be secured, with 
rut and collar. These are the more simple forms of 
rheotomes* Others will be noticed in the nctf t cl tap ter, 
when coil accessories will receive attention. 

| 20. Fixing the Con* on its Rase. —This may 
be done by means of brass screws passing up through 
the base into the bobbin ends. Or, when a round end 
F 
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CHAPTER in. 


ACCl^oKIKS TO COUS. 


t 23 . A List or Acceskokiis to Cotes,— A co*l 
made as directed in the preceding chapter, will, when 
current is supplied to it, work, ami give result* at ihe 
terminals of the secondary wire. There are, however, 
several accessories which will increase the cfiietcney of a 
coil, most of which are tieeessarv to a successful applica¬ 
tion of the induced current. The accessories to a spark 
ciiil are, a condenser to take the extra charge of the core 
:md primary wire, and a discharger to direct the dis¬ 
charge of sparks from tlic terminals of the secondary 
coil. Thu accessaries to a medical coil are m»ny H hilt 
the most necessary arc, a commutator to change the 
direction of the current in the primary coil, a regulator 
to regulate the magnetic Intensity of the core, a separate 
rh^otome, a pair of conducting cords, a pair of inter* 
changeable handies for the various rheophoresj and a set 
of rlu uptimes or suitably formed conductors for applying 
the current To these may be added, ft iniUiaitipcre 
meter for measuring the strength of the current, and a 
rheostat or set of resistance coils to regulate its strength. 


rmwcTtox etuis 


tvdh a groove cut in it lias been employed, an shown at 
r'g. S, the ends of (lie coil nre strapped down with two 
pieces of catgut pacing through holes in the base 
™* Td und knotted beneath. After the cod lias been 
h^ed, the rheotomc may be put In position, the terminal 
m nug screws fitted, and llic connecting wires of the 
primary, together with their branches, led to tlufr 
assigned positions, as shown in plan at I igs. a and 15. 

§2i, Dimensions for Small Spark Coils — 
Tlm following remits of experience have been kindly 
ftiippIStscC me by Mf. S. E?. RrviPme, Wallingtm*, Surrey 
iind will Nerve as a guide i*t makers ui <nii:|l| eoth*. I 
have anauged the UmieiLsiuns m tabular farm* 
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WflUCTIOX COffJt. 


$ 2% r Tiit-: CotfnKHSKK or a Coil.— tt may be said 
that el spar!; roil is of little line without a grxnl coticleuder. 
As tSic efficiency of these coils depends M|xm it giwjJ 
condenser heiny provided to each, i will devote a little 
attention to detailed instructions lor making one. A 
ecu denser for a spark coil \$ made of sheet s of tinfoil 
in suited from each other by sheets of such insulating 
substances ns giilNi percha, varnished paper, or paraffined 
paper, We shall! therefore need some sheets of ^tiod 
tinfoil, obtainable from dealers tu electrical insEimnents. 

I prefer paraffined paper to all other insulating sub* 
stances, anti the paper selected fur lliis purpose should 
be a tough thin paper of close texture, free from Haws, 
cracks, and pinholes. In Mr. Hottnne's excellent little 
book on "Electrical lust hi ns cut Making for Amateurs/* 
the student is directed to obtain ld fit tiny photographic 
stores some slicets of fihtin paper (not salted or albmnc* 
niscd) known at l'apitr Rive. These sheets mn aliout 
22 hi. x i$ hi., so that each sheet if cut hi half length¬ 
wise, arid in three across, will give six sheets 7 in, x y in* 
In Dyer's book nn H1 Intensity Cuib/' +r a muderately 
thin and riot too heavily sized " paper is rccontEiionded. 
Paper nearly resembling bank-note paper is the best 
Railing this, the foreign letter or iiuEe pnjiur. of giKjd 
quality, mado by tin? Co-operative Paper Manufacturers 
at AngoulGmCp in Prance (Laroche-] oubert & Co.), will 
form a good substitute. The selected paper for the 
condenser must now be cut into sheet n two inches longer 
and wider than the shoots of tinfoil used in the von- 
denser—that is Eg say, ther? must be a clear nun gin 01 


THE. CVtfPEVSER OF A CQlL* ** 

me inch of paper an around the «*■* / 

inf ,,11 The rf the S"* 01 ' sl ‘ ccts *" s as , 

condenser for each «ll will ** **» «" J™,"^ 

uble of difitcnsinms «f cuds m % -t- 

about half-ft'doien more sheets of paper Ilian we 

''TlclfiWt'ttini't bo closely examined for pi'tholcs 

and llaws. by holding It »P ** 

stmitir light, and all defective sheet* tmist bo .ejected. 
Tin- seated sheets should then ho laid smoothly m 
a tin baking-dish, Of a photographers shnlfow white 
porcelain dish, and some thin shaving of paraffin pUcc 
n,i each lear. A few lumps of parnflm niaj tin 
placed on the top leaf, and the whole put 
or moderately lieaterl oven, in which the paraffin «d 
melt and saturate the paper. This w.ll then become 
sc.lli-transparent throughout, if every part has bee. 
'thoroughly snaked in the hot wax- I he dish *“» 
lie taken out of the oven, and each sheet ifted m 
set .irately by one end with a pair of forceps, held ow. 
the dish to drain off the surplus wax, then feud on a 
l eet Ilf glass in set hard. If the mom » c<h, 1 the 
paper will set hard at once, even whilst passing U from 

(III dish I,, the glass. . ,, 

Thu tinfoil for the coddenser should be cut into 
sheets the number of which and lire s.rc being given in 
. J, Two different methods -d building a condenser 
’ adopted and the sheets should be cut h> suit .he 

Z£i «S*a In nn*. «* **" > f «j* “^7 

made to overlap the sheets of paper. In the other. 












l&DUCTfQN CQlte. 


strips of tinfoil arc cut for the purpose or overtopping 
the ends, If this method is adopted, an equal number of 
strips of tinfoil, jin, x t in., must be cul to the number 
of tinfoil sheets employed Two pieces of hard wood, 
such as mahogany or walnut, must now be procured, cut 
to the size of the paper sheets and smoothly planed 
down to a thinness of | En. s then varnished on both 
sides. Sheets of thin ebonite or vulcanite may be used 
for the purpose if so desired. In the condensers of 
cheap coils, the covers arc made of thick cardboard. If 
hardwood cannot be procured, pine or common deal 
may be employed- These pieces o! wood will enclose 
the paraffined paper and tinfoil between them* as between 
the covers of a book. Lay one of these covqri on a 
table or bench, then place two sheets of the paraffined 
paper on it, one overlapping the end of the board i in, 
to the right and the oilier | in. to the left. On the 
centre of this (so aa to leave a margin of I in, all around 
the tinfoil} place a sheet of tinfoil, and on this, to the 
right, place one of the narrow strips of tinfoil so as to 
have 2 In. of the strip resting on the sheet, and I in. 
projecting over the end as shown at r in Kiy 25* Over 
this place one sheet of paraffined paper with the edges 
square with die sheet below,then place another sheet of 
tin foil and strip oF ibtr ^int as at first, but projecting ?il 
the left or opposite end to the one below, then another 
sheet of prepared paper, and so on, building up a pile of 
alternate sheets of paper and tinfoil with strips pro¬ 
jecting alternately left and right until the lust sheet E .f 
tinfoil has been bid. On the top of this last lay live 
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sheets of prepared paper, one with its end overlapping 
the pile 1 in. to the left, and the other overlapping the 
pile 1 in, to the right. When the pile is finished, these 
overlapping ends will turn down over the ends of the 
projecting strips of tinfoil an each side The pile being 
complete, place the other cover board on the top; on 
this place a heavy plate of iron, and apply pressure by 
adding weights or other means, until the whole pile hns 
been pressed down thin and smooth. If an iron plate 
has been laid on ihe bench, or the condenser has been 
enclosed between two iron plates, the pressure may be 
increased to half a ton, and the efficiency of the pile 


Fill. tlow l« Ihdld * CoiwlcEIHf- 

increased Hereby. The whole compressed pile should 
IW w he tightly wound with strong tape or with webb.ng 
to bind the whole firmly together, as show** at Tig. -A 
an ,l the end of the tape stitched to prevent >t from 
unwinding. This done, the projecting strips of Tod 
should now he gathered into a bunch on each side and 
soldered to a small piece of sheet brass or copi*ci placed 
it, the middle cl the bunch, for convenience attaching 
a connecting binding screw. In the cheap Wench 
now in the inarhcl, .1 strip of tin fori rs Ughtly 

between the overlapping ends ai the condense, nnps, 
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and lliis alone is employed to connect the condenser 


my# 


<m 


with I he fool of break spring and pilln 

The condenser for a small cod is so met ernes made up 
of long strips of tinfoil, allcmaimg with ships of 
paraffined paper, in such a manner as to have the sheets 
of tinfoil overlapping the ends alternately, instead of 
employing specially cut strips fur \Uv. purpose. 

In building ilie condenser of a large spark cnH, special 
care must he exerd^eJ in the selection of the litifail and 
pap..-i\ See that each ^liuet <if piijicr is < jullc jiermeated 
with paraffin* and ironed smooth aherwaad^ between 
sheets of blotting paper, Use two sheets of prepared 
paper to each sheet of tinfoil, T 1 k:<c should also he 


Fir., zfi — Shn]>e of Ci i Tultin*«f wltfu iiniJinL 

ftoiflc four or five sheets of paper placed ns a foundation 
for the- pile, and an n|«nl number to finish the pile, half 
nf each being allowed to overlap sufficient to cover the 
ends of the pile when this has been compressed 

Some eml makers employ sheets of gut la pen tin tissue 
as insulators between I he till foil. This ls bad, because 
it is so liable to crack and be pierced with sparks, as it 
becomes dry with old age. Some insulate the paper 
with beeswax, others with a icr^in composition, and 
others with shellac varnish made with one ounce of 
shellac dissolved in six ounces of mclhylalcd spirits 
o: wine. Although tins Last is preferable to some of 
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the others l consider all inferior to paraffined paper 

If ,) 1C exact number of tinfoil sheets for the condenser ol 

a coil lias not been previously found atui stated in a plan 
of a coil, we must find the number by actual experiment, 
build in c up the condenser, sheet by sheet, and l! T™S ' 
with the coil for which it is intended until the best efTte s 
li.ive been obtained. This is shown by a small »P»* at 
the contact points of the break, and a long spark bom 
lire terminals of the secondary coll. When lire maxi¬ 
mum length of spark has been found, there will la-no 
advantage in adding more sheets of tinfoil. Connection 
may lie made by menus "f temporary brass clamps 
until the full number nr sheets have twen found. 

$ 2,|. Uisk tw Tim Commsmt.—‘The condenser, 
when finished, is placed in a recess nude for it in the 
hollow base of the coil. One end of the condenser is 
connected by means of a length of m Ik-covered No. 20 
wire with the fool of the break-pillar, and the other end 
by similar means with the foot of the break spring, ns 
.how,, at Fig. IJ. It would therefore- form it loop or 
branch of Die primary circuit.* If the P'U»r and bracket 
|,as been furnished with screwed tangs, nuts, and collars, 
connection with them can he easily made beneath the 
coil base, and if the ends of the condenser strips have 
been soldered to terminal plates of brass or of copper, 
these can be easily connected, by means of brass 
binding screws, with the connecting wires. Constructed 
thus, the condenser can be easily taken out for repairs 
at any time, and replaced when rcpa.red, without 
* 11 ‘ n, B .hern yt tinfoil new ant ,n»nTod. 
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recourse being haul to the tedious processes of soldering 
and uti soldering the connect ions. The condenser should 
be closely packed with pieces nf paper, cotton wool, or 
other suitable packing, to prevent it from shaking alsout 
and receiving injury front bciug shaken lfwvsc,. 

Some coil-makers employ strips of cork to fill up t lie 
space between the sides and ends of the condenser and 
the sides and ends of the receptacle in which it is 
placed. Others simply place two pieces of cork on 
the condenser ant) screw the bottom board of the con¬ 
denser box down tight on these, and thus wedge She 
p;ick firmly between the top and bottom of the box r 
The best packing fW the purpose is made of thick 
India-rubber cut into strips the length of the condenser, 
and (aid along on both sides so as to wedge die pack 
firmly hi the box. 

The use of a condenser is as a store for Else extra 
current induced in the primary by h* own coils nf wire 
acting on each otIsei\ by the magnetism of the core, 
and by Else back inductive influence of the secondary 
coal. The^e influences all tend to form ass extra 
curresit in the primacy coi! k rushing bad; hi the 
contrary direction to that of the primary cur rent 
iitsinctli.itcly tlsc circ□ il is brokcn ! t therch>rc impn 1 es 
the how of the primary current immediately die cmi- 
tiCt is made again, and the two opposing forces waste 
their energy by forming sparks at the point of contact 
between the tip of the contact screw and the speck of 
platinum on the contact spring. When a properly 
made condenser of sufficient capacity is us-ed, thin 


THE PISCFARGER OF A SPA A'^ CO!U ?J 

extra current rushes into the condenser and JmrgMjt 

with electricity much as a 1 ">' ,len J at l * ** al j6 * f 

intact is mat), again, the condenser^discharges it^J 
and the line of discharge is then m the same £ 

ns that of the primary current. A* a consequence, 
primary current from the batted ■>»■**' ^ 
charge from the condenser, anti the influence of t ^ 
auxiliary is seen ill an increased length of sparli 

lire terminals of the secondary coil, anil a decreased 
spark at the contact points of the rliwtome. 

s -»c Tin-: DisciiAKiiiiK of a Spark Coil- 
a small spark coil is about to be built for lightmg E« 
jets,or for illuminating vacuum tubes,it is nut ncLC^.ir) 

J ,n provide a separate piece of apparatus to regulate the 
discharge of the spark. The two ends of the secondary 
uire are brought out to two binding posts or conuoct.ng 
, C TCW, fitted in the bobbin ends or tu the base of the 
toil, and the connecting wires are led from the* to 
the gas burners or to the connecting studs on ho 
revolving apparatus or the vacuum tubes. Hut, a 
Le S^rk coil is employed for deflagration «pen- 
nicnts. and the sparks have to be directed on to nr 
through a substance, we must have some means »! 
directing the discharge, smnc apparatus wtlli •** « 
cm direct the stream of sparks without running the risk 
ore Civil* a shock from the coil. This is effected by 
J. use of two metal rods held in ebonite handles o 
similar insulating subs lances, and supported on wsulatul 
A pair Of such reds, suitably mounted, ts 
named a discharger. An easily cons:reeled discharger 
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-}[ simple form is shewn at Fig. 27- This consists of 
two insulated pi Stars inside out of two equal lengths 
of I in. gUss rod or tube, cemented into n brass foot 
st-ckcl and topped with two brass gas tube joints nr 
T-ptcces cemented to the gbss. A pair of brass rods 
made out of brass tube and fitted lo slide easily in the 
horizontal part of the brass T, will serve as discharger 
holders when furnished with handles made of haij 
baked wood or of ebonite- The ends of the brass tiil>e 
should each be plugged with a brass [dug terminating 
in a platinum tipped po nl TJie discharger may he 



mounted on a separate base nr 01 j tin.- biutc-lioiml nf the 
coil, the wires fmtn 1 he secondary coil l.xdng aimclicd 
to the T'pieces of the discharger. Huch n discharger 
cart only be used in one direction, since the rinl* arc 
placed opiKjsitc cadi other in a lmrizonl.il position. 
If we wish lo deflect the sparks from a horizontal 
direction, a universal ball and socket joint, or a 
pivoted joint, should 1 *c fitted to Ehc Lop of each glass 
pillar, and the discharger rods made to slide in these, 
A discharger made in this way is a much handier 
instrument Ilian one having only T-sockets fut the rods 
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to slide in. The rods may also be made of solid wire 
and more slender than those shown in the ftG^e, 
(From i to A in. is quite stout enough,) If a small 
hole Is drilled in the end of each rod, and this is met by 
another holding a small set screw , the platinum tips 
ru*y be replaced with pieces of oilier wire, and thus the 
character of the discharge from other metals be noted. 

A similar fine hole may be pierced in each rod near 
the handles, to hold conductors from the ends of the 
secondary coiL If every part is well made and fitted, 
the conductors, of silk-covered wire, may be carried up 
through hollow glass pillars to the sockets in which the 
discharger rods slide, and thus all connections be hidden 
from view. In view of taking exact measurements of 
the length of spark, it is advisable to grade the dEs* 
ch.irgcr rods, end murk them In decimal parts of inches 
scribed w ith a fine steel point on the smooth br;i*is rods. 
A .11 null table ttmdc of ebonite or of glass, mounted on a 
glass pi Mur placed midway between the two discharge™, 
will also be a useful actpiiskioii, to hold a tuft of gnu- 
cotton or any other substance through which we may 
wish to send the sparks 

i 2fi + Tuu OmMUTATOH on KRmSKH-Thia ac¬ 
cessory is a useful addition to a medical cod, sdnee it 
enables the operator to send the current through the 
primary coil in the opposite direction at will, and reverse 
Et without having to change the battery connections. 
It 1 * also sometimes urcd by operators with the spark 
coll for the same purpose. This accessory is made in 
several different for. ns,one of which is shown at Fig. aS ; 
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sketches of (lie various parts being also given at Figs. 
lo 33. 

It is composed ofa cylindei of 
ebonite, ivory, bard baked and 
paraffined wood, or similar insu¬ 
lating substance, fitted with metal 
ends and mounted an a pair of 
F(rt J? metal standards connected with 

t«=riltinal Wndrajs pests of tl« 
c#ti.. -i-i jr . battery. A Longue of metal pro¬ 
jects from each end and overlaps the cylinder ; against 
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..r lAimiwuliAw. PM*. >3 —Hf**i o* Ebumte TlmmU |ii«£e, 

these press two brass springs, connected with the prim ary 
circuit of the coil, A diagram of the arrangement is given 
.at Figs, 34 and 35, The cylinder (Fig, 29) is t J in. in 




diameter by l* in. in length, turned true, and smoothly 
polished. To the ends of the cylinder must br lilted 
two discs of brass, each carrying a short brass spindle 
£ in. m diameter, and a projecting tongue of thin brass 
or of German sliver, it in, in length by f in. wide, as 
shown at Pig. ,10. "1 he di?*es will be attached to the 

ends of the cylinder by short brass screw* and the pro¬ 
jecting tongues may be let in nearly Hush with the sides 
of the cylinder on exactly opposite side* then secured 
by two short screws in each. Their position to each 
other is indicated in the diagram (Fig. 34)- 
the spindles should be long enough to pass through one 
ol the standards, and be fitted with a milled head or 
a thumb piece, to turn the cylinder when required. 
The standards, in which the cylinder works, are merely 
brass bracket* i in, by |r in, with j in. feet, shaped as 
shown at Fig, jt, These may be fastened by screws to 
the baseboard of the coil m the position shown at 
c Fjg. k, with the cylinder mounted between them. 
On each side of the cylinder two springs of brass, or of 
German silver, shaped as shown at Fig, %t t must now 
be fixed, with thdr points pressing hard against the 
pities of the cylinder, beneath one of these springs, one 
end of the primary wire must be. tightly clipped by 
means of the holding-down screws, whilst the other 
end of the primary, or the wire from the break pillar; 
must be attached to the other spring, as shown at 
pjg, I4 . The action of this commutator is more easily 
explained by reference to the diagrams (Figs r 34 and 
35}. In these diagrams P represents the position of the 
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to Jtvp ucjruif axis. 

positive pole of ilie brut cry, and N the negative pole. 
That is to say, I 1 will represent the position of t binding 
post, 011 the ba^c of the coil, connected to the carbon 
plate of the baiter y, runl M will represent the position of 
the opposite binding |m;j^E. emmet ted with tlii_- ^hsc plate 
of the battery. The current parses from /.me to carbon, 
Irom thence to l\ then along the course pointed out by 
the arrows to the bracket and ctnl-piccc N«*. l. In 
diagnun 34 the current passes by ciKl-piittL Nu, 1 to 
spring A, then hy emmet ting wire to binding post C t 
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from this through the primary of the coil in the direction 
ol the curved arrow to D, then to the spring U. and back 
to N by the eml-pioct No, 2 Now Set its turn itie 
cylinder to the right, so as to throw the connecting bar 
of end-piece No. 1 against the spring B, and that of 
No. 2 nga'nst the spring a. a* shown At Fig. 33. The 
current will now pass in the opposite direction, from 1- 
to It instead of A, from n to ly instead of C, then through 
the coil, back by way of c A and No. 2 to N, instead of 
D is No. 2. By turning the cylinder so as to have tlic 
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springs resting on live cylinder instead of on the contact 
piece* of metal, the current will be stopped altogether. 
Thus we can alter the direction of the current, or turn 
it off from the eml N by a turn of the wrist as required. 

A ticket in this form of reverter lias been pointed 
out by Mr, A, CaptatxL When the brass connecting 
strips arc let in flush with the surface of the cylinder, 
they sometimes fad to make good contact with the 
springs, because these arc weakened by keeping them 
always at the same tension. It is therefore advisable lu 
have the si rips raised at least h in, above the surface, 
and to have the springs resting on the cylinder when 
the end is nnt in use. In a commutator made by M. 
RuhmkorfT, and shown me by Mr, Crip la tab the Cylinder 
is replaced by two discs of ebonite connected by two 
brass bars, against winch ihc springs press when contact 
h made. This hollow drum is a decided improvement 
on the solid cylinder, because the springs are relieved 
from tension when the commutator Es not in use. 

I n one fprnl of commutator, two circles of brass Are 
fixed to the edge of an ebonite disc, and metal strips 
connect these {one a In we and the other bidnvv^ with two 
short pins, one of which fils in a slep bearing beneath 
the disc, and the other in a bracket projecting over it. 
Springs on each side press against the edge of the disc, 
as in the form previously described. As the disc is 
stippmliai vertically, the but ion for moving It is oil Lop 
instead of Hi the ^de. 

In another form of commutator known as the " Hr*- 
L|uct Reverser," a double lever switch ha* it * two lev- fi 
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connected by a bar of ebonite pivoted to both, or by a 
brass bar connected by insulated pivots, The arrange 
moiU is shown ill diagram at Fig. jtf. The two pivotl 
of the levers r and M arc the positive 
and negative poles of the battery, 1 he 
two circles, li and C, are the terminals 
of the primary coEL These arc coih 
nee led by short wires, as shown by 
the atmighl lines, with Ihe studs A, U f 
and K r A short wire* as shown by the 
curved line, filso connects the studs 
a .md k. When the levers of the 
n c switch rest oil studs A and !>„ the 

Fl ' 3 3*. current will traverse the circuit by the 
omcm* ur iiftr.niet Sw.jHi f a itCU S', Iful when the ends 

Ht Tfl hi . 1 

f>f the levers rest on studs |i and K. 
the path of she current will be V l) C n a K N, or in an 
opposite direct Eon to that of the first position. 

There are several oilier farms of current reversed 
made, but all work on tile Same principle of action. 

h 2 7 . R rAi u i. All Ik n ik M ki j e ;:a i . Cot i.. ■— [ n apptying 
the induced current of a secondary coil to physiological 
pur Looses, it ts desirable to have the means at hand for 
regulating tlic tension and density of the current. 
This is specially desirable in employ tug an induced 
current far ihe diagnosis of disease. A It lion »U -some 
id te rations may be made in this by employing a end nf 
several tiowers and a r1w.u^tnt t or wl of resistance coih, 
a still greater nicely of regulation may be secured by 
having a scrutator for the current in the coil itself, 


REGULATOR EOR MEDICAL CQ/L. 

The density and tension of the induced current from 
the secondary wire of a medical coil is governed by the 
magnetic intensity of the iron core within the primary 
coil. If this is strongly magnetised, the current from 
the secondary and also the induced current from the 
primary wire will be correspondingly strong, The 
regulation of current strength may be secured by several 
method* We may employ a stronger or a weaker 
current to work the Coil, by using a battery of more or 
k*s cells, or a set of larger eel Is, the magnetism of the 
core being stronger or weaker as we increase or decrease 
the strength of the primary current. If a large battery 
of several targe cells be employed- we may reduce the 
volume of current passing through the primary, by 
b it erasing resistance toils in the primary circuit, or by 
employing a water regulator. If a plunge battery, with 
arrangements far raising or lowering the plates gra¬ 
dually at will, be used- the density of the current may 
be increased by lowering the plates- or decreased by 
raising them out of the liquid in the cells. If a con¬ 
denser is attached to the coil, the induced current of the 
secondary can be greatly Increased m tension by throw¬ 
ing the condenser hi circuit as in a spark coil. I he 
current may also be regulated by Hie action of the 
rheototne or current interrupter, the impulses being 
most intense when the vibrnlm has n lung spring ami 
works slow, and less intense when the spring is *lmrt 
and vibrates very fast. The tension mid density of the 
induced current is also proportionate (all other arrange¬ 
ments being suitably to the mass of iron hi the core of 
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trtf coil. Tim tension and density of the induced mr* 
re,3t - up ^ cert ei in Nmil hlx| by the W- of wne 


in the primary, die number of turns it takes nmiirj 
ihe core, and the primary current strut through it) {? 
incivaW by mi itict-ttiM; hi tin- mass of inm tn the enre p 
anil decreased by this in ass, as hy shortening ihe core 
or lessening its diameter. li, therefore, the cure be 
made liinviiblc, Or it can be pa>ily withdrawn frnnt 
the coil, * lie reduce! I current can be regulated to a 
nicety by cnjh using rim re nr le^s cion of die cure tn he 
magnetised, A nmv ibie cure fur a moilie;d coil is 
sdinwn at {7. I he emu 

**'**«»•*•« '» .U---rilK.nl in 
=* n*„ Ihkits L-iMk being enrt- 

Fi‘ 3 . j?. KulidideJ with solder A 

f ms I f ffter Rvu'iUlcr Fij*■ >U Jic il evvti brass disc with protruding 
TUl1j{ (nay now tu: soldered 
to one end t and a kriolj of hard wood liliud to this to 
furtn the handle The Lnmdk of Iran wires may juiiv 

lit covered lie.Lily wills f»1d of thin leather {honk- 

hinders' nimim u leal lint ghird [m |]ki- i■nr«\. and ihe 
edges of the leather hidden hy .1 dip <4 paper marked 
in scale with decimal p;nts of inches, i\a shown fn 
the figure. If this is used in a vertical coil, a thin 


spring id German stiver should tie fixer! in the Wtoni 
U> prevent I lie- core from slipping down when partly 
withdrawn. Nu such provision will lie needed hi a 
horizontal coil, 

A "ovcl method of regulating the Unstuu .>f I lie induced 
current (icm a medical coil has btrti hutudund lay fdr. 


rnxrtcr p 4 ant! 6. Grafton Street; Gower Street, I nn- 
drm, in the manufacture of hi* portable medical cutis. 
A stetd pin, lilted with an ivory head, is tnnde to slide 
in a gr«ince on one side of the primary coil, and is so 
arranged :ls to short circuit few or many of the primary 
end turns at will. The tension of the induced current 
is reduced by thus short circuit mg two or more turns of 
tlic primary as may be desired. This device dues 
it way with the necessity of making the coil in sledge 
him 1 .or in having Hi her a regulating tube or a movable 
Lc«rc A portable core, thus constructed, is mounted 
mi nil ebonite platform over 40 ceils of l*nxclcr*S dry 
buttery, and the whole provided with switches by 
which the direct current from the batteries may be 
used, or the induced current from ihe coil, as may be 
rcE|uircd H 

Another form rif regulator is shown at big. 3 R, and 
in section at Hg, *4- This consists of a thin brass 
tube made to Hi *c in the bobbin cd the primary coil 
ever the core. The core is 

fixed by one nut tn one of ft - -—i] 

the Imlhiii ends nf the uni!, U - 

as described in g IO, and Fur jfi 

the brass tube slides over Hivm-i-mI* i - m.vi i ,? 

it. covering ii :ts a sheath, 

from the teller end. The tube of brass, therefore, 
occupies the thin s(>^cc between ihe exterior rd the 
core and the interior of the coil bobbin. It Is desirable 
that both the outside and inside of this tube be made 
siiM'-di and true to did*: easily in the bobbin ami over 
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SPECIAL KHSOTOMES OR BREAKS* 


Wilier regulators for coils nre merely water rheostat* 
or resistances, plaeetl in the primary circuit to keep 
hack part of the primary current, These ave nouced 
in section 31, p> > 03 . 

Another means of regulating the current is that ol 
making up the coil in a peculiar manner, known as the 
sludge method of const rod inn a coil. This form is 
also noticed in section 39, p. 131. 

5 2H. Siixtai Kiikotomkk “k Hkisaks*-—T he rheo- 
toine, or break of a medical coil, is n most important 
part or the apparatus. On the perfection of hs con¬ 
struction ami mode of action will depend the tfftciejicy 
of the instrument as a therapeutic agent. The beat of 
the rheotnme should be mi*vAaT and rapid. The vibra¬ 
tions of the break-spring and hammer must be very 
rapid and maintained at an equable speed X.W'E and 
slow strokes of the vibrator cause the induced current 
to be delivered in a series of smart jerks, which are 
painful and injurious to the patient. It is altogether a 
popular delusion to suppose that incest g»od i» bcin^ 
done to a patient when the effect* uf the current are 
most felt in the form of painful sensations Much 
harm may be done tn a sensitive patient if the rhcoli -me 
hammer sticks to the core, then starts with a sudden 
jerk, ur the spring makes imperfect contact with the 
piAtUium-tippcd screw, thus causing irregular action of 
the break. Care must* therefore, be taken to have the 
core of the magnet and the head of the hammer made 
of soft iron well annealed, so as to avoid the retent ion 
of magnetism in them alter the current is broken. 


s& Lvpuer/ox cons, 

the core with little friction, and to take up as little 
Kp.iec as possible. The miter end ls closed with a brass 
disc and knob, to serve as a handle in drawing mil the 
tube. When llie brass tube is pushed into die bobbin, 
and covers the entire length of the core, it forms a 
closed circuit an mini the core, and absorbs into itself 
part of the i ruble live effect * nf the primary current. 
The core is, there hire, but feebly magnetised whilst 
covered with the brass lube,, and this is shown by the 
feeble action of the rheotome when worked by the 
magnetism of the cure. The brass tube also absorbs, 
or screens the line* «f magnetic force set up in the core 
and lessens their inductive influence <m the primary 
coil. It acts as a dumper to the current m the coil, 
and its effects arc ttbseri-aUk throughout the primary 
circuit, even altering ihc beat nf the rheotome spring 
when this is worked by a separate electromagnet 
wound with wire connected in circuit with the primary 
roil. When tho tube is withdijiwn frmn the coil, and 
the wire is left exposed tn the full influence of the 
current, full effects are attain.dile from [he cciil This 
furni of regulator is adopted by the makers of street 
coils. A piece of thin cat gut is fixed by otic end to 
the regular Enlxi and is earned over pulleys around a 
wheel at (lie back of a dud. then fastened by the other 
end to a weight working in the pillar supporting the 
dial. As the regulator tube in drawn out, the cal-gut 
revolves a wheel which move* a hand on tin.- di d, ami 
the weight draws the cat-gut back when the tube is 
again pushed in the coil. 
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*6 ixmxrtox avis. 

The spring the Iiammur should he rtf gmsd (Wruitin 
silver, an adjuslcd us (n stillness In smt the coil in tmiiil, 
and snllkicutly slim! let vibrate rapidly. Tin; pliilinttm 
speck on this .spring should be either oblong or rect¬ 
angular. and the bracket, carrying the contact screw, 
should have an adjusting arrangement for moving the 
contact point along the speck r and thus alter the stroke 
oFtlic vibrator at will. The pilin' nf cotitact should 
have a surface of not less than a inch, or a cross- 


riM. £}. 

lie I 1'1-fri ■. hiv hII hl-'lirjl i nil., 

sectional area coital to that nf No, 20 H.WXh plathum 
wire. Messr.-i, Heard and Ruck well ihe distinguished 
American elect m-th era] ventists, recommend a con!act 

made of a s/iraf of plnti.. wire soldered to the tip of 

the contact screw, instead of a rigid point of wire, such 
as that usually employed in making c mil act pointy 
A rhcDtorne of this kind, invented by Ur. Jemme 
Kidder, of New York, is shown m i- L _y^ ]t is m 
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tended for the bobbin end, or platform, of a vertical 
coih The arm of the bracket is slit and furnished with 
a set screw to fix the contact screw when it lias been 
adjusted The bracket can be moved from one side to 
the other by loosening the double-headed screw at the 
hack, and tints the spiral contact point can he moved 
to a fresh s]MJt on tile break 
spring. This form can be 
worked dsy a separate 
elect to- magnet if thought 

desirable. 

At Mg. 4\ is- shown the 
rlicotume employed by Mi 1 * 

K. SchiVlt, 55, Wigmiore 
Street, l.uiidon, W., in die 
enlist met inn of his ]X»rtablc 
medical coils, and Figs. 40 
to 43 show the various 
parrs of the same The 
sn ia !1 In )bbi ns mi tlie the t ro- 
mugnef, Tig. 40, are wound 
with one layer of silk- 
covered wire* of the same 
gunge as that used in the 
primary of the roil. The 
suplMu-ted on the lop of 
the hammer it over ilin armature A. “The adjust¬ 
ing screw und bracket, Fig 43, is then Fixt:d with the 
point of 1 he screw bearing on the platinum siieck t p , and 
the whole adjusted to smi the current passing through 


*4- 

Ot. K'-MII . 14 e Mvliml C till. 

bieak s]ULtig, Mg. 41, is 
the pillar, Fig. 42 , with 
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the coiL This form of scpnrntc rheotmne is employed 
on tlie platform cjf vertical coils. In the Jaeger 
zomal coils of the same m:iWer, the rlicotomc Is fixed on 
the tja.se of tile coif at tme ceiJ, the electro-magnet being 
placed in a vertical position On one -ide, Lise sum>orti}iE 
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spring gives place Lo a lever pivoted £11 the furl* of a 
supporting pillar. The short end of this 3 tivei r is fundslicd 
with a spiral spring, :md al*o with a vertical rod sup- 
porting a siii.dl weight. This spring kcejJS the lever 
in contact with the contact screw, and the rate of vibra- 


Fir,, |l 


Fut. i \7 


i'u,. 

f i'kj «■—Mni&iO - 1 ^ Ahiiiliim* r.rf llMI/UlinJ Kli-nbMH ■ -"p 

^ ,l " ,hcl ;* Fill. I'iU. 1 ., 1 „, 1 ,f I?ik, re af 

* JFjt O “ Jlf*Hil nial O-iOlL, Jkr-evr t&t r 1 ,,t i r■ 11■«,■.I kLcuiuUic 

pillar of the break spring on Lise other, and the supper 
of the contact spring fixed to the bobbin end nf the coil 
At Fig. 45 is shown Dr. do Wat lev i Ik's doth with ar 
excellent riieatont* of this type, in which there art aom< 
important additions and modifications. The comae 


Fin, *5. 

Of tic WnUetfillei Irdociian CViil 

tion is controlled by the position of the weight oti 
the vertical rod. In ihe Dubois- Rcymond sledge coil, 
modi bed by Trofcssor Lewandowski, contact is made 
with two platinum-tipped screws instead of one screw, 
thus giving a more perfect and flexible contact, and also 
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, J lM ^ rn ?S nt-El'^inftllL in»nii!nrki[rij- uU-hl tn b-J chWribcd 
J his uiHfrumunl h,nv also in improved mentis of .ilcurEii^ 
tlie direction of ibu ciii'i'ciit* Uiw. * i*y l/ndesior 
KewnmluwsU, *■ 1'hls impniYcnmut cuji-bt* nj (an 
Appliance nan ed) lL disjuncti* and (.-iimmiitatni, by 
lMCUMs <jf lv,l ' t l1 ^ « possible in dbiaui dllu-r ih L - usual 
huFticetl cnm-.us id alternating rr i# ih'*<mt ttiMwn.' 


*rr 


^ 



' : ^" piLJtV 


Tite i 111 [u'cvl’j limit is ilu-c i ih c . i in M r , K. Sd,ail's illus¬ 
trated |j ticlist, by lilt usd nf the . r icciyiij^m] i iiiy 
i1tu<,|ration, Hg, 4b, which shows the cirrungeruentor the 
apparatus in diagram form. In ilia-, diagram itjc various 
prirts arc shown by the following kUcrst: A. pillar sup- 
tuning break spring; He, contact screw;;; (I, hammer ; 
tied ru-mng net; I, primaiy coil; II, sutoLidary coilj 


v n a w, t, a, I, ^1,5, 6, 7, the several part* of tlic tlis- 
junctor, consisting of pieces of thick brans fixed in die 
base* mid pluo < + ar to each other, ami furnished wilh 
h>i!cs-in which Hi lilted the connecting plugs of 
Kadi piece of the disjunctor is connected lo a separate 
wire, as shown hy the tines let fern I hy italics on the 
diagram. hollowing these,, we may trace the anlton of 
this part/' If line comiuulator {w disjuiiclnrl is plugged 
at w, aUcrnutingCLErienLs are obtained Fr< i-cii the tei numds 
V‘ and I 1 1 ihcCiiuMc then the current is obtained from the 
secondary cod by the paths m 3 i i' y\ if at S, only those 
currents pass the human body which are induced in the 
secondary cent by mrtkiug th r - primary current. (The 
piilh in ttiis arrangement is by S, through A, to the break 
spring, ami contact screw Lj from this U» i k 7.) l?y 
plugging the holes o 1: and d 1 C, only those currents pass 
which arc induced in the 'secondary coil by bmdiug tire 
primary circuit Hy plugging Land K, ft? unite turfy 
sun.- sent. Tlic last three lire twt u/hrrrrtf/M£ curreiKs* 
Lilt Ikiw in the Sana rfi/rtte&l, mid their strength may be 
measured by means of an ordinary milHampire muter* 
Moreover, all the " shocks/ 1 ordmri 01 rrents, uf which 
thev arc composed, an; of'Ccpial intensity and duration* 

£ jp. Hmminuics fnu L.^kOK Sl'ANK Tnn.s, - 

Some difficulty is experienced m snaking a suit able 
coutnet breaker for f iirge cnils t owing Lithe heating effects 
of n large volume of current on ttie high resistance of the 
|lialiniiin contact pnint^a larger volume of current being 
necessary to work large coils than that employed in 
working i.inall ones. Broad and well Titled platinum 
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t 

contact pieces must be provided for the breaks of large 
coits, whether the break i"i wal ked from the core or by a 
separate magnet® 1 he condenser must also be arranged 
to minimise the spark at the break els much as possible. 

But, even when the greatest care has been exercised 
in making the two contact surfaces true with each 
other, it is not alw ays possible to prevent for long tile 
destructive action of the disruptive charge of sparks 
on the platinum. Sooner or later these sparks render 
the contact surface uneven, ami then the sparking evil 
h intensified, because the resistance of the primary 
circuit is increased at these [joints. 

I his has led to the invention of the mercury rhcotonic, 
1-j; ; ; or contact breaker. 

Ibis form of rheotome consists essentially cf an ordi¬ 
nary electro-magnet working an Einnature fixed to the 
end of a tever placed in connection with the circuit 
actuating the electro-magnet. One end of the lever is 
furnished with a fork, which dips into a cup containing 
mercury and connected with the primary circuit of the 
coil. When the circuit of Lhe end is closed, the elect 10- 
magueL of the rheotome pulls the armature toward 
itself, and this draws the fori; at the opposite end of 
the lever out of the mercury and breaks the circuit. This 
done, the fork falls again into the cup ami doses the 
circuit, and is again withdrawn hy the magnet* This 
action of 11 make and break M goes on regularly, as in 
an ordinary contact breaker. Several different forms 

* FbElituiit euiLtacli gf 4 in, ml diiEiiicitr nti-I | in* Jit lIillL.kkj ^jd 
Mntfftimei enijilyycJ in llic itcuioinci of i(har^ *uili. 
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of tin's rheotome have been employed by coil makers. 
In one form, a brass arm. from 4 in. to 5 in, in length, 
by } in. in diameter, has an iron armature 2 in, by i in. 
by | in. fitted to one end, and a fork of i in, copper 
rod tipped with | in. of an equal diameter of platinum, 
at the other end. This rod is balanced in the centre 
in a forked pillar so as to have the armature over the 
two poles of a horse-shoe electro-magnet, and the 
pkilinumrtipped forks dipping into two glass cups 
containing mercury. The electro-magnet is worked by 
one or two cells of a separate battery, the circuit being 
made and broken by ad ordinary contact spring placed 
on the pillar supporting the arm of the anmiliirc. 'The 
mercury in each cup is connected, one with the terminal 
binding post on the coil base. and the other with one 
end of the primary coik As the brass arm moves lip 
and down under the influence of the magnetic break, 
the forks at the other end make and break the circuit 
of the primary coil. A light spring pressing on the 
arm keeps the fork in the mercury when it is not drawn 
out hy the electro magnet at the other end, and this 
spring is adjusted by a screw to regulate the speed of 
the arm. This form may be modified in the following 
manner. Only one mercury cup and one contact point 
may he employed, the primary current being conveyed 
into the mercury ill rough tile platinum-tipped point, 
through the ami, and through the HtlpiKirliug pillar to 
the end of the primary cuih The mercury contact may 
also be used as the break for the actuating electro¬ 
magnet, by dipping into it a wire From the battery and 
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It 


connecting one end of die electro* magnet coil to the 
foot of the supporting pillar. When ihwn constructed, 
the * make amt break' 1 will be at the name rate in both 
circuits, and both be com rolled bv the adjustable spring 
on the ana), l&olh of these forms need either ft 

separate battery to work the rllrirtnuitv ir a sepFirntc circuit 
from a pari of the battery employed to work the coil. 

In another form, the core of the cod is made to work 
the arm of tlie rHcofrime, an armature being fixed to 
the arm over the end of llie core, all other arrange¬ 
ments being the same as in the form previously men* 
tinned, Hy employing a two-prong^d fork and two 
mercury cups (the Tor k acting as a bridge tat ween the 
two cups}, the tension of the; current is divided between 
lhu two points nf contact, and n better contact is insured. 
Hut, ill this form, every part must be accurately hited, 
to prevent undue friction and sticking nf tin: break- As 
mereut)' eititi Kies and eats into brass, copper, and nearly 
Ml oilier met ah except iron, the cups should either l*e 
made of cast iron or nf glass enclosed in a brass cast*, 
the latter being preferable. The cup* must Ire insu¬ 
lated from each other Find Imm the pillar supporting 
the brass artih The cuimccEing wires must also he 
insulates I freul the metal c ne enclosing the cup*, ami 
tin* ilioukl be lilted with a close-fitting cover La ex« 
elude the dust and prevent the contents of the cups 
from being spilt by spirting or splashing. P 1 he rods 
oF the fork must paw through a hole in this cover, 
much the same as the piston rod of a steam engine 
parses through tlie u>vit nf its cylinder. 


fJiJEOrOMfi* Wft UR sr.u tf CO'in*. 




Wbco using (he mercury rheotoiue will, very largo 
coils a considerable volume of sparks pass into the 
mercury every time eenlact is broken* I licsc sparks 
rapidly oxidise the mercury, and thus destroy it> con¬ 
ductivity To prevent this oxidation, Ftmcidt, tlic in¬ 
ventor of this rlwnitomc, covered the surface of the 
mercury with absolute alcohol, and mixed finely dlvid.id 
platinum with the mercury to form an amilfiain of the 
Uv«5 metals If the layer of alcohol is very thm, it will 
be inflamed by the sparks and ex pintle, therefore the 
ijrfacc nf the mercury should be covered with alcohol 
tu the depth of an inch or more In the mercury 
riiCEilomc of the famous Polytechnic Institution toil, 
constructed by Mr. Apps, 43 * Strand, London, the 
mercury and p! at in run amalgam wa* held in a large 
glass bottle, and covered with one pint of :dc*ho). 
Hushes of light were seen -o play on the surface nf llu? 
anialgimi, but the alcohol did not s»pkt* in flame, or 
explode. 

The mercury break may be worked by hind, it so 
ikiureth and thus the working speed ui the coil he von- 
lr- died- Or U may he worked by mi eccentric lever, 
actuated by a vacuum Ullie motor. 

Mr, A Apps, tlic well-known maker of large induc¬ 
tion Jitils, has devoted much attention in rhvoioim-s lor 
large .park ends. An improved comae! breaker made 
by him for spark coiU has been described and illustrated 
in til*, hfccfttiiiiit of August 21st, 1S9L by Ur. j A. 
l ? lcmh l g, and is reproduced here. (Mg- 4 *-) r '* Er " 

enct this figure it will be seen that the sptiug s 
u 
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av/j ucr/ax co/i.x 

carrying the hnmmeHittu! ||, h :h a hole drilled iWugh 
tower mid, mid a peC'diu dui]*cd brass coil a r Is fitted 
in this hole, through which passes the shank of the 
reflating sertiv n. Thu contact pillar a has also a 
h °k UriUed tlnough Its lower end for (be shank of iht 

'crew, and this hofcq 
is bushed at m with 
a collar of ebonite 
or similar insulating 
muterinl, By means 
of tli is regulating 
screw, the plaihium 
contact u c can he 
adjusted and the rale 
of vibration of the 
spring increased or 
dim unshed Mr.Apps 
has also tie vised u 
fcmiL of niuJ|i|tlo con¬ 
tact break, which 



Fhc 47 

Mt Aim*' Ini|»*vt4 hi taker fur l-BrjnCa 


j J lenders it possible to 
divide the break spark 
bet iv ccn sevural 


|iEMMt-f* Mr. H^itnnc 
employs a double 
spring contact break, which reduces materially Hie 
length nf spark at the rhcgtomc. 

The roury rheotomes, attached to some old' forms of 
ipark coils, demand a notice in passing, snnifi of these 
being ir, use at the present time. These were made in 


R&GQP/fQKES FOR MEPfCAl COitJt. w 

severa'i forms, but the principle of net inn was the same 
in all. One or two strong springs pressing on a toothed 
wheel completed the primary circuit, which was broken 
by the intervals between the teeth every time the wheel 
was moved. By controlling the spjsml ytf I he tj6t>thcd 
wheel, and by ab^rsifion in i^foriivkudjiair.nod Of the 
teeth, tire intervals of make and break, could be con- 
trolled to a nicety, Qt;l rumie d^qaij < were fitted with 
similar rhei Unities, act nit let I by" winch ha ti tiles, ami 
sometimes driven at a high rate of speed by tiaud wheels 
and pulleys, "["lac rasping sen sat ions experienced from 
coils Controlled by such rhcotoincs,c;in only be imagined 
by comparing them with tho.se given by the current 
from a badly made magneto electric machine, 

g jo, R1 1 hold I oh t-s roll Mr, (He at, Cou.s t — These 
accessories to medical coils arc necessary to the appli¬ 
cation nf the induced current to physiological purpose*. 
The name is derived from two Greek words, rAw, “a 
cm l ent/' and ftfwn'O, Jp I hear along/' The name is 
up]died to all ilie conducting cords and instruments 
employed in conveying the current from the coil to I he 
patient. ‘Hie conducting wires from the coil must be 
flexible. They are therefore made in the form of wire 
cords and braids, covered with an insulating medium of 
cotton, worsted* or silk. These cords and braids are 
made (and sold by professional makers of such material) 
with llie so-called gold and silver threads employed in 
the gold and silver lace industry. The ends of the 
braid or cord are clasped m metallic contact with brass 
tags to fit m the holes of the binding posts and other* 
connectf’n 
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Hie various rheophorcs employed by dcclro-thtra* 
pen Lists are many, and arc adapted to special purpose^ 
Then general form is that of an insulating handle o| 
ebonite, ivory, or hard wood, holding a brass f German 
silver,'of sjlv^r. Instrument for the application of the 
current. As it i;i rot my intention, to, show how elec¬ 
tricity can be employed for ihe cure ui rdief of disease 
and pain, I shad mccdyi^ye 1 few Illicit rat ions of (.lie 
common forms of riicophoui^ and beg my readers to 
refer to books on the treatment of disease by^kclrieily, 
for insfruetJon in the use of these instruments. A list 
of useful book* on this subject is published in the 
excellent illustrated price-list of clcci ro-m^lienl appa¬ 
ratus issued by' Mr + K, Sofia 11 ( 55, Wiginnru Street. 
London, W. 

The most common form of, rhcnpliore is that known 
as the 11 s|tonge-holder/' which consists of a brass tube 
mounted on a handle of ebonite or Ollier insulating 
material, and funM-dittl uiili it metal cup or simi! ;r 
arrangement for clasping a sponge, as shown a| No. lj 
in the group of figures annexed. The insulating lurndh s 
should not be large mid unwieldy, but of surTnrTui 1L si?e 
to be easily grafted by [In- ]umd, and of a shape suit¬ 
able to the ivuik to he dune. Connection with ihe 
battery should he made by means of :i hule and a small 
screw In the ferrule of the handle or in the metal con¬ 
ductor, put by eh cm s uE a rod running through (he 
handle and a screw in the end of it. The spongcdimdei 
or cup should be made to unscrew from the handle, in 
order that it may be ch'-inrcd and set aside clean when 
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INmiQTfOK corns. 

imt in use, Tt ■dirmh! also be iiuulc to clasjj tKr: sponge 
nr leather pud firmly when in use, but to allow .d thdr 
removal fur tliuugv anti cleansing purposiM. This 
provision should aluays be mude for the remuv.il or 
interchange of elect roil CM employed in rlreophorcs. 

T!k ordinary form of insulating handle for rheuphorcs 
is shewn at t (Pig. 4 ^j, These handle* can be fitted 
ivitli nn arrangement Tor applyirt£ the current when all 
vs ready, as sEjown at 2 (Fig. 4S), or a similar armnge- 
ineut for switching it off when not recurred, as-shown 
J 4*J' r - K. Schalt also furnishes handle* 
wilEi an arrangement for reversing the direction of the 
cune.it F as shown at 6 [Fig. 4KJ, and one with a rheostat 
combined, having n resistance of i,qoo ohms in losub* 
divisions, a* shown at 5 (Fig. 4 S). The other insti.i- 
nients shown in this group are all user! in the varies 
applications of electricity to curative purposes, 

s 31. Kukostats hvk Coihs,—This name, derived 

from two Grech words, rinvi, *'a current/ and sftifnj, 
11 Stands/ is given to Instrument* employed in 
switching a definite resistance into the circuit, inch as 
a resistance coil or a water regulator. These control 
ihi- volume of current by reducing the conductivity of 
the cirenit into which they are brought, and therefore 
act a* check valves m reducing the area of (he conduc¬ 
tor through which the current lias to pas* lit the usual 
form of rheostat, a wire having* a high resistance is 
employed to reduce the current volume This for con¬ 
vert iente to construction and use, is made in ihc form of 
a coil, acid wound on a bobbin. The wires are usually 


RHEOSTATS FQK COfLS. 

made ol such alloys as German silver and ,J platinoid/ 
because these arc inferior conductors to pure metals. 
I'ach coil is made of a slice and length of wire known to 
have a definite resistance, and a number of such toils 
arc formed into groups, with each individual cod ol die 
group placed in convenient proximity to its neighbours 
fnr easy connection, In one arrangement the cobs art 
fixed to the under side of a board, and the ends of the 
coils arc attached to blocks of brass fixed on the opposite 
side. These blocks arc fixed close to each other, but 
not touching in any part. Conical holes are bored in 
the joints between the blocks, so that one h;tif of each 
hole is in each block, and these boles are fitted to a 
nicety with plugs of brass* furnished with thumb piece 
he.id* of ebonite, or with cross-pieces of bras* to form 
heads. The whole group of colls, or any number of 
them, can therefore be connected together by arranging 
these plugs, the full resistance or the group being thrown 
bit.i tile circuit when the plugs are all left out, The 
coils are usually grouped decimally to represent decimal 
parts of in h iqO, l P ooo t Or lo.ooo ohms, or decimal parts 
of jin oh in divided into tenths, hundredths, or thou¬ 
sandths, as inny be desired. The ohm i* the unit of 
resistance universally employed. In some forms of rtico- 
igat hlock* of air bon of varying resistance are em¬ 
ployed instead of coils of metal. A plug rheostat is 

shown at Fig S3-P- l0 ?- . 

For medical purposes, the set of cods shorn l >c 
arranged in a circle, and connection he made with them 
by means o( a movable switch arranged as a crank, as 
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rvnrcr/py cphs. 


known 


shown al riff, I lit icibliinces cun lhrn her thrown 

in gradually, and! altered tv! thrill delay. 

Alterations in ihc strength of the i tiTrent, when em¬ 
ployed for medical purposes, sin mid lie effected without 
interruption, This t;mnut he conveniently done with 
plug and sindl.tr rluo. 
slab*, but can tk? effected 
by inrmis of ;i water 
rheostat. El is well 
ill at ordinary 

tUlinking water offers a 

:peai resistance ii* the 

passage of an e fee tnc 
V]fi 19 - current, and this properly 

Ciwh*.. hw.^ih -UhS-iicfc, is utilised in Hit con¬ 

struction of a rheostat The most simple form of 
this instrument is that of a glass lube (as that of a glass 
syringe) made water-light at lmth ends with cork pings 
containing a piece of platinum wire in each plug, At 
one end (answering t«the piston cod of the syringe) the 
wire is Irire lo move in Hie plug, and is lung enough 10 
touch the wire at the nUiei t int of ihe tube, When die 
lube is filled with water, and the wires arc connected in 
circuit with the battery ntid Instrument, the resistance 
of the circuit is increased or lowered by tillering the 
distance of the wires from cadi other, and interposing a 
more or less volume of water between Hie r pwdU. 

At Fig, 51 is shown a hydro rheostat made and 
sold by all makers of electrical instruments, *' This 
cotnusls of a glass tube having a metal cap al each 
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icij 


ceich end, the cap of one cud being provideE with a 
sliding metal mil of suflbaent length to reach 1 he bottom 
ipf the tube and touch the cap at the other end When 
the rod is m place, the two cuds arc conned ex L 
and the current encounters 110 resistance. When 
the rod is drawn up a lid water interposed between the 
ends, the red^tanC* is increased atul the strength of the 




WiUlrl h*4yiLllT«W '4 hrrkl.nl^tj 

current at the electrodes decreased, according to tl;- 
length of the column of water through which the cm - 
r cnt liAs to pass,” This instrument is simply placed in 
circuit by connecting the wires from battery and coil to 
ilu: binding screws on the base of Lite instrument. In 
this form u double set of binding screws are provided to 
admit of the current being divided between the elec¬ 
trodes and the column of water, if so desired. 

Ai Fi^ 50 is shown another form of tins mst.mnvr.l 
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When n co\\ h used for physiological experiments, 
and a ecu r nt<; measurements of the: resistance are desired, 
it Es necessary to employ rheostats of high accuracy in 
connection with delicate measuring insl ruments and a 
Wheatstone bridge for nicely adjusting in id balancing 
the resisurcc. Such an arrangement is sliontl at FEgs. 
5j and 54, it; an instrument supplied by Mr K. SchalU 
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this form two tubes and two sliding rods are employed. 
When both rods touch the metal plate at the bottoms 
of the tubes, there is practically no resistance. The 
resistance can be greatly increased by using both sliding 
rods, and can be nicely regulated by the adjusting screws 
at the std^sof the instrument 


■ iNmfCTtow corrs. 

Which is a decided improvement kit Die oU one. In this 
,OMU |lu ' hclwiecn «, e t w« lermiiwb is rcRiil.Hcd 

iy forms of it scroiv, mid Urns . jp* nicety of r efeu h[i,> n 
is secured, 

At S 3 is shown a liquid rheostat, supplied by 

“fr 

il I 


Ffrl r-* 

Tt*- Hilt., Mnri.T y '■ | .->,|i|iv| 

Mr. K. Sr'mli ej. Wit-more .Street, London, W. 


In 
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Reference to Fig- ii will show how ilita Arrangement 
l««y U ' «iwl with a l<d* plume. Ill lilts diagram, letter* 
A ^lul H dlUW thu position of tlic kit Eery !.Mill illy jkjsIjs; 
,j< llie coil; it and i;, ihe binding posts fur (lie coitduc- 
* ora tC5 t,lc L'ircuii King measured, ns represented bv it; 
]■', tin; binding p*a io which die hiidge resistance, Hk 



,v * rr ' i nF <-‘ cnntivctud ; t:. llic- m:0v.luh under: I, (lie iimv* 
11 l t<lilllcr fjf die bridge; amt r, the t. kplnnicL The 
tlutiLia line from it Lo slums the sweep n| Hie switch 
m in. and s llic position of one of Hie plugs, When Hie 
resistance of l; has In lie determined, |lii± terminals a 
iinH It are connected with the haUciy, and the ternikals 
I? ami K widt the holy the reliance of whkh is to be 
ineasiirel the wires from u King cijniiceitid tu the 


,T 1 TA , .V. r 'W/A r f7 /yTTWOTftVTS', ,c 9 

pfisl*. iv anti K and the switch A resting oti a. The 
phigs should nmv he withdrawn one at a time, and the 
pointer of Hie bridge moved until enough resistance bus 
been thrown into the circuit to balance that uf k. 11 the 
telephone T has to he used, the switch must rest on n p 
anil Hie opening K must be phiggexb 

£ J2. EtAICntICAL MliASUKlNO INSTRUMENTS.— 
Tills term embraces a Urge dn.su of instruments, rang¬ 
ing |Y..m mere current indiciums up to delicately ron- 
strucLcil vuUmeters and ammeters calibrated to give 
readings of greatest accuracy. Mere current indicate 
m gut vain piiic lerx may he coiki meted liy amateur elec¬ 
tricians, but instruments demanding any degree of 
accuracy in their readings mutt lie left in the hands of 
skilled dectrfcfcns- The standard anils of dcclricnl 
measurement are the ohm, volt, ampere, and watt. Lo 
these are sometimes added the dyne, erg, coulomb, ionic, 
farad, and gramme caloric, Lf we except the joule, which 
is sometimes used in ascertaining the temperature id 
electreHUitilcrics, and the farad, w hich is used to express 
the capacity for charge of a culldmiscf* Done of iKse 
Iasi need be considered here- The ohm is (he unit iff 
i n si si a nee to dearie currents, and is upproxtimicly 
ccftiiil UI Hie resist a nee of i2i> y-irds of pure cupper 
wire ;jn. in diameter, ur io ioTi centimeNcs of mercury 
one square millimetre in section The volt is the unit 
of measurement for (be difference of potential between 
any two parts of an electrical circuit, or the electro¬ 
motive force of an eke trie cuutnt, ^ repressed 
approximately b> die ukclio motive force of one 
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nan^ll cell. Actually, it is repretfciU^d by cryj °f the 
elcctfQ'iitotivc force of ihe copper-id tic pair in uut* >,ueh 
cell. The tmtftr* is the unit of measurement for current 
volume, arid represents the quantity of electricity pro’ 
duartl by ;ici electro-motive iVircu trf one volt through ;l 
resistance of one ohm. The famd 15 the measure of 
the capacity of a coudi'tisei to receive a charge of elec 
tricity P find is represented bj. a charge of one aisipi-tu at 
a potential ef nine volt delivered in one second ol lime. 
This; eh urge is m; lined one ftmfomh, As measurement*, 
arc frequently t.ihen of clutch I* much farmer and ;d*o 
much smaller than cun he expressed hy lhe nbovc- 
named units, it is tisti.il to multiply or divide ihe uni is 
many thousand or many mi I Lion {iuics, and give a name 
to each of these fractions Tfuis, ihe prefix u/cgti lui* 
been adopted to represent one millionth times, and 
micro one inilHmiili part of a unit. The prefix 
iitifU has alio been cm pitted to represent one 
thousand! Ii prut. The is,, therefore, a resist¬ 

ance of one million oluns.and the urilfiniti/tfrc a quantity 
of tlecli icily representing one tli<HMtiiid|h pul nF an 
ampere, A tuutojon\d is the one millionth part ol a 
farad„ and is represenW in ^ condenser by about ^Ooo 
square inches of tinfoil The two last fractions of units 
arc much used in the working of costa,the volumeof cur¬ 
rent from them being very sin ail, lli in, or alien paled* and 
better expressed in mill]amperes Limit in the l(w£Cr units. 

§ 33. Tut: GaLVaNomLTEk.—T his name ta frequently 
used to designate any instrument made for the purpose 
ol indhS-lmg tlie existence of an electric current The 


name is filly gives* to a measure of gsdvjinic electricity. 
It is usually applied to current indicators or detectors, 
such as those shown at Figs. 55., s^j and $7- H ihe 
instrument ts merely required to lest a wire circuit for 
the presence of all electric current; or to test the eon 
ditioti of a battery, the ordinal) 1 linesman's galvano¬ 
meter, shown at l ; ig*. 55 and 56. will serve the purpose 
very well. The construction of this instrument ta similar 


Fir;. 55 Vlt ' s$ TUkm S7 ‘ 

Ll«™^ Gul«r™t W jcdCsl^n^r IM,^- 

in HcLhJ Cav It " wj 

to that or a siitele'iwedle telegraph instrument. A 
magnetised piece of steel, ii x t * in- is mounted on 
a steel spindle in si hollow flat bobbin wound with line 
wire. The spindle is nicely centered in brass bearings 
on both sides of the bobbin, and the magnetised steel 
hangs ill a vertical position when at test in the bobbin, 
both ends being free to move in the arc of a circle. 
When a current of electricity is sent through the wire 
wound on the bobbin, it induces the magnetised steel to 
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place itself out of its vertical position across the path oF 
the current, The deviation of this needle from H vertical 
position is proportioned to the strength of I he cunent 
sent through the wire on the hubbrn. The spindle of 
the magnetised needle is extended to pas* through the 
graduated dial in the front of the instrument, and this 
end bears .1 light double-pointed sleet needle fixerd 
parallel wilti the magnetised needle inside the bobbhl- 
The movements of the interim needle arc therefore in¬ 
dicated by those of the outside needle on the dial, which 
is graduated in degrees of a circle. The dial may be of 
brass or of cardboard. The case may be of wood or of 
bnss, and may be sepia re or round, as taste may dictate. 
If the bobbin is wound with many turns of tine wire, say 
of silk-covered No. 36 copper wire, the instrument will 
indicate small currents of electricity ; but if coarse wire 
(say Mo, 2d) is wound on the bobbin in only a few turns, 
it will take a large volume of electricity, say from 5 to 
10 amperes, to move the needle, In the higher-priced 
galvanometers, the jxdjhiu is wound with coarse wine for 
large volumes of current, find over this is wound several 
layers of a finer ware for more delicate indications. It 
must be unttersIcHid, however, that these instruments 
will not measure the actual current strength of a battery, 
and are only useful as rough indicators where porta¬ 
bility ami rapid work in desired, us in testing n huitcry 
to see whether it is in working order or nut. 

For more delicate observations on tile movements of 
fsmall currents, as those mentioned in 5, we shall re* 
quire y galvanometer of the horizontal form* such 


THE GALVANOMETER- u * 

ihat sliov.li at Fig- 5&- This consist5 af n magnet'^ 
needle, such as a compass needle, nicely poised and 
balanced on the point of a steel needle protruding 
through the centre □( a dial. The needle is Tree to 
move over a graduated circle on this 
dial,and, when nt rest, will point due 
north mid south, being controlled by 
the earth'* magnetism. Ucnoalh the 
dial is a coil of very many turns of 
very lime wire wound on a thin flat fig. 
bobbin, the ends of the wire being ynwrin 

brought out to the binding screws on 
the base of the instrument. When only * ' aim 
current is sent Through the hue wire, U has an 
inductive influence on the magnetised needle sus* 
pended above the coil, and cause* the needle to place 
itself across the path of the current, the magnetism o 
t h e C oil being stronger than the directive magnetism ol 
the eailh. The sensitiveness of I he instrument * in* 
creased by having many turns offine wire, because e*cn 
turn Increases the induced magnetism of tlm coil, md a 
hue wire will only carry a thin current of small volume. 
The coil Is covered with a bm^casc Invmg a glass top. 
to exclude dust The base is of polished hard, Wow . 
Hoth of these instruments arc constructed on 1 he same 
lines as the more expensive and accurate mslvumcuU 
to be described uiuler the heads of ammeter 
ndlhampire meter, and voltmeter. In the homouta 
farm of these instruments, the magnet ism g nUh.cime of 
their coiLi has W overcome the directive force of the 
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earth's magnetism. In the vertical form, the force of 
gravity Iras to bit overcame by the tmigimli.dng influentc 
of Eiic current passing through the coil. The horizontal 
form Is the more sensitive, but tlie vertical form gives 
mure constant readings because its needle is not subject 
1(1 ** 1C nation * of the earth's iiHLgiictFsm, Holli forms 
of the ordinary galvanometer are, however, useless as; 
actual measures of current strength. The deviations of 
their needles will indicate the existence of a current ami 
its direction. Tile angles of their deflection will also 
roughly indicate the relative strength of currents made 
to pass through llidr coils, but these vary in ea. Ii nisfni- 
ment, m> two galvanometers giving the same deflection. 
1 he deflectiom of the galvanometer needle arc governed 
by tiie thickness, length, and number of torus of wire 
wound on its coil i and also hy the ui ague tic condition o I 
its needle. The angle of deflection dues not increase in 
proportion to the strength of the current, and no calcu¬ 
lation can be made to convert the readings of the needle 
eji degrees to absolute units of inciisiivcinvut in all gal¬ 
vanometers. This uncertainty has led to the invention 
of another class of current indicator* known as ammeters, 
hi if I iiiin j htc meters, and voltmeters which Sire con¬ 
structed to give absolute measurements. 

S 34- AMJfltrmiiL—Am meters are galvanometer* 
Construct t(J to give direct leadings on their dials in am pure 
units. Various foi ms of llitst instruments n c in use. 
In some the principles of construction arc I he same as 
En the ordinary galvanometer, a magnetised steel needle 
being actuated by the strength of the current passing 


MiLf.UMrEA'F MH7KKS. tig 

through a coil. As small magnets are liable to Joss ol 
magnetism and cotiseiptcrtt Fluctuation in magnetic 
strength, Messrs. Ayiton and Perry have constructed an 
ammeter in which a strong mid constant magnetic field 
is provided lor die needle, in the shape of a strong horse¬ 
shoe permanent magnet, with its legs on both sides ol 
the coil enclosing the magnetised needle, In some 
forms of ammeter, the permanent magnetised needle is 
atHwrscdcd by an iron punduhiin stis|urnJed between the 
two legs of a Ei decline magnet. In ot tiers an Iran core 
h drawn into an open coil of wire, or solenoid, by the 
si length of the current passing through the coll in all 
forms of this instrument the readings are taken from a 
pointer moving over a graduated dial. The graduations 
aiv in JiinpL'rCa, and flic markings are fixed by a careful 
process of calibration, compared with actual readings on 
a standard instrument. 1 hesc gradual ions or marking a 
arc liable to errors arising from the variation in magnetic 
strength of the needle, and alio the variation in the 
magnetic influence of terrestrial magnetism, when mag¬ 
netised needles are employed in thcconslrtiction of these 
instruments. They sre rarely used with induction coils, 
the currents obtained from these being measured in 
fractious of ampiarcs by a mllliamperc meter. 

i 35. MI LMam l likt; Mii'tKkS.—Tliese instruments, 
as the name implies, are measures of electric current 
strength, in mrlliampvres. They diffor but very little 
from ammeters* but are of more delicate construction, 
ami are calibrated with great nicety. Like galvano¬ 
meter^ they arc made in various forms, but may be 
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divided into two classes, tlicr iiorixmltai mid the vertical. 
The horizontal form is made similar to the horizontal 
galvanometer already di^tribt tl, ami is, like at^ liable lo 
variation from Lius variable force of terrestrial magnet-* 
fciHj which is not the swine all over the earth, Ihuse 
instruments have therefore to ho calibrated to the miig- 
nctic meridian of the locality in which they nre lo be 
worked* and their readings can only be regarded as 




rd 


hr.. Vf 

Mr >Vli ill's Wnk4 MillM'ltf' 

correct for Unit Im'ality aUnv. I he vertical [urn is mil 
subject l<i these variations* but is ahu liable to error* 
from alteration in the magnetism of Lhe medic when a 
msignclHHitl steel needle is employed Mr K ^.i\\ 
supplies vertical instruments without permanent iwag- 
nets lie claims for these instruments that they are 
accurately divided, and the divisions are purimviienlly 
to r rcct win 1st the in ill Utlieuts receive fair usage. 1 hey 


t'lii. b- 
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allow of the alternating current?; of induction coils being 
accurately measured, and are graduated to register cur¬ 
rents from 20 up to 200 tnilli- 
am peres whether used for gal¬ 
vanization* faradisation, or 
electrolysis. An Instrument of 
this class of galvanometer, made 
by Mr. Schall, is shown at 
Fig, 59, and another by Messrs. 

King, Mcndham and Cn.^ at 
Fig fo. Among jfmUinrtiixVu 
meters of the horizontal form ; 
may he mentioned GalfTc's 
galvanometer shown at Fig. 

The b 41 owing description of 

this instrument is Ukcn from Messrs, T. Gent and 
t;„:s Illustrated list of electro-medical apparatus; 

" This ts a mtlli 
amjuVc meter of 
the horizontal 

form, n is the 
base upon which 
the instrument H 
_ b fixed* V being 

_■ liaw r i level i 1!Ig screws in 

the Mime. ii is the 
containing ease of 
metal (with a glass 
"™ wai 1 ■ l,BI 1 cover j biting into 

^ ,, and bee to inuvc 

IklfliS M MiHA 
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Fleetro-Mcditftl Apparatus, p. tri< he says: "Tn the 
case of harts onto! galvanometers (Lie Reflect ions depend 
n\mn the strength of the current, the intensity of ilic 
Joc.il terrestrial magnetism where the galvanometer is 
used* ami the inertia of the needle—which has to In- 
overcome, hut not npon (/a- itt-grre of mtigm'tixttthm of the 
ntt'ilk itself. It can easily be shown llut, though a 
ph'ce of magnetised steel which has lost paitof the mag¬ 
netism it had during the time the division of the instru¬ 
ment in mi Elia in pries was made, ought by a current of 
the same strength to be deflected further from the mag- 
nelEc meridian than it did at the time of the division - 
yet, on Lhe Other hand, this weaker magnet will also be 
jess influenced by the same cm rent strength. The two 
conflicting forces (namely, the: directive force of terres¬ 
trial magnetism and the deflecting influence of the gal¬ 
vanic current) upon the joint action of which the angle 
of dei flection depends* each act upon the needle pro¬ 
portionally to the intensity of its magnetism* and thus 
the angle of deflection by the law of resultant forces 
remains the same whatever variations in the magnetisa¬ 
tion of the steel may occur. The inertia of Oie needle 
is slightest in the case of instruments the magnet of 
which is suspended on a cucoon fibre, as in this case the 
friction also remains always the same, Such instru¬ 
ment* have therefore the very great advantage of having 
their graduation correct for a certain locality, and this 
graduation will always remain correct and reliable/' 
As the intensity of the earth’s magnetism varies a little 
during the year, and increases slightly year by year 


round within the ring c, which is also fastened to 
the base. J he coil is placed underneath (lie ebonite 
cour M, the two ends terminating at the binding screw 
X S. h is the magnetised needle working u|xm a 
ruby centre, the end moving over the scale c. j| is an 
arm of brass* with a forked end passing under the needle, 
the other end having a terminal screw for preventing 
undue oscillation of the needle and fixing it in any 
desired position,” 

Yyf. hddmiuin's hurfaonl.il gal van nine ter is also 
shown a| Fig. Gi. This instrument has a magnetised 
needle suspended from a cocoon fibre. The oscillations 
*>f tliu needle arc within a copper 
block which acts *9 a damper, and 
prevents excessive vibration, and the 
works are contained in a polished 
brass case, hi die " pocket" form 
of this instrument the greatest error 
jis guaranteed to not exceed 5 per 
* c ^nt. ( whilst 111 the larger or imivernal 
galvanometer of l>r Ih Id maim, the 
error is guaranteed to not exceed o 


fm, * 3 r 


Pit. I'i!?1ih hi n ' I *'1 utin ijI 

g r, per eeivt, These Instruments arc I here 
fore used when measurements of absolute a cent.ley an 
desired. They are made and sold by Mr, K« Schall 
55 » Wigmnre Street, London, and by oilier makeis tt 
elceli ical ins tunnel'll 9. 1 Lie prmes nnge from £2 1^ 
tip to £\u. 

kTi. Schall recommends ihc horixmiLil form of g.d 
vanqiuclci lor exact measurements, In his Wk ,» 
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this statement respecting the absolute accuracy of the 
graduations ta not literally correct. Mr. Schall values 
this variation at '04 in ten yeans, or a possible error in 
the graduations of 2 per cent, during that time. 



Ill 





CHAPTER IV, 

SFliCIAL FORMS OF INDUCTION COILS. 

g \ 6 . LnltCiK 1 NTRNS 1 TV Ilk Sl'AUK Colts—Small 
intensity or spark coil;; may Ik; said to in dude those 
(riving sparks in air from J- inch up to 3 inches* From 
this upwards, that is to say, those cods giving sparks in 
air from 3 inches upward, mny bn classed as large ^park 
coils. Small spark coils may be constructed with only 
one continuous coil of fine wire to form the secondary 
coil, but the secondary coil of targe spark coils should 
be built op in divisions. This ]dan lias been found 
advisable in building coils to give a 1 inch itpnrk, tn pre¬ 
vent possible sparking through the turns of wire at the 
ends of the layers of secondary wire. The electrical 
pressure or tension of the induced current at the termi¬ 
nals of the secondary wire in a cm! to give only a 1 inch 
spark in air, ranges between 50,000 and Co.OOQ volts. 
If ibis spark can puss from terminal to term in id through 
1 he bid conducting medium of air, how muds mure 
readily will it pass through the turns of insulated wire 
containing r. good conducting medium in the form ol 
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to form a thin sleeve on the tube. The dividing 
partitions should also be thickened ill like manner. 
These precautions are advised to prevent sparks 
passing to the primary coil from the end turns of 
the secondary coil, or from one division of this coil 
to the next division, under the dividing discs, ft is also 
advisable to have the end pieces of the bobbin and the 
dividing partitions fully two inches in diameter larger 
than necessary to hold the wire, to prevent leakage over 
and around the edges of the partitions The space thus 
left can be afterwards padded with cotton and covered 
with leather or sheet ebonite, to give a finished appear¬ 
ance to the outside of the coil. The dividing partitions 
may he made of wood soaked in paraffin, or of ebonite, 
or of papier-madid soaked In paraffin, or of discs of 
thin cardboard or thick paper soaked in paraffin and 
put together whilst hot. Special attention must be 
paid to the soundness and perfect insula lion of the 
material employed, and also to the fit of the partitions 
on the lube covering the primary coil. The slightest 
flaw overlooked at these points may result in alWough 
break-down of the coil. It is advisable In well l>asLe the 
joints of the dividing partitions with hot paraffin, and 
to wind some paraffined soft cotton on cadi side to 
form a flange or sleeve, before winding the secondary 
wire. Before winding the secondary wire of a large 
coll, special attention should be paid lo its quality and 
insulation, as directed in sections 15 to 18. Instructions 
for winding will be found in section iy. The coil must 
be wound in one direction, filling up one division before 


copper, which intervene between the first turn of the 
secondary and its last turn, or vertically between the 
terminal end and the commencement of the coil? As 
these two points arc the most vulnerable |*artK of The 
coil internally, because of the enormous tension, potent 
tial, or stress of the induced ctnrcnl at these two points, 
it is advisable to place them far apart, and this can only 
he done by dividing the secondary coll into Wm or more 
parts. As the current at I he commencing end ;md the 
finishing cud of uadi of these divisions has not such a 
high potent]nI as Mint of the current at both cuds of the 
whole coil, these cuds being nowhere placed in a vertical 
position to each other, [he danger of sparking through, 
the layers of wire Is reduced to a minimum when the coll 
is wound in divisions, 

§ 3?. Cort.H in Two or Tiiugk DlVJsmjt&'-*In 
planning an ordinary spark coil tn give sparks from 
I in. to 3 in, in air, the formation of the bobbin must be 
taken unto consideration if the secondary criji is to be 
divided. A shallow bobbin, just large enough lo hold 
the core and the primary coil, slum Id be first made, 
fittrd with the core, wound with the primary coil* and 
coated with paraffined paper ready for the secondary 
toil, If an ebonite or paper-mucin tube can be made 
to fit tightly over The primary 1 coll, Mils will he found to 
Tje an improvement. The end pieces and the dividing 
discs must now be prepared and fitted on the tube. Thu 
tube covering the primary coil sEioidd be thicker at the 
ends, or the end pieces should thicken at their junction 
with the tube, and the thick part be chamfered off 
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pavginp on to the next., the oulside or finis!! cot! of one 
division being connected to the commencing or inside 
end of Use nest division by solder tug the two ends 
together, the joint being made over the finish end ol 
each coil. These joints misl be carefully insulted 
with soft silk thread mn through parti ITin, anil the 
commencing ciiid of ench division should be busied 
with paraffin to ensure thorough insulation. \ 

£ VMiV La ,m;K. Si'.uni COILS.— When coils are 
required to give sparks rt in, and upward in nirT the 
dSAcuities ntlcndiiig their construction increase with 
carh extra inch of spark desired. I he ciiortnmis 
potential of the induced current enables it to break 
r hrough all but the most perfect insulation, and send 
sparks along the liners of least resistance, which may be 
within the cod itself- This fact must he taken into 
serious and practical consideration when constructing a 
large spark coil. The ckcirie stress is equally the same 
in all directions, vertically, from the ta*l outside turn ol 
the secondary toil to its first inside turn, and, laterally 
from I he commencing end at otic terminal to the finish 
end at the other, Hreat care is always exercised to keep 
these last points f:ir apart, to prevent sparking across 
the coil laterally, but the existence of equal vertical 
stress is not always considered, and yet this is the most 
dangerous of the two, for a spark is more liable to pass 
vertically from the outside to the inside of a coil than 
from one side 1 0 the other hilcrally. This liability lo 
interna! vertical sparking has led coil makers lo con¬ 
struct large spark coils in a number of thin divisions, 

* At I mi ill e it Hgiii^tn w X uya. 


VERY LARUE Sl'AXJC COILS. 


each well insulated from I he rest. As the potential of 
the induced current in one of those thin coils i* never 
very great between the commencing and the finish ci«K 
or lictween the top and the bottom layers in one such 
division or compartment, there is little danger of vertical 
sparking. The liability to lateral sparking is also 
reduced to it minimum, because the number of turns on 
one layer in each compartment is also very small, and 
these are separated from the next by a well insulated 
division. These divisions may be made of vulcanite, 
ebonite, or discs of paraffined paper. The number ol 
llm.se in ac.il. and the distance of the divisions apart 
must be determined hy the site of the cod. In a coil 
to give From a J in. to a 6 in. spark, the divisions 
ln ay be 2 in. apart, but For larger coils tins space 
■nay be narrowed down to one inch or even less with 

advantiLgCH , . , 

I„ the best made large coils, such ibo?c made by 
Messrs. Apps, Siemens, and Hafefec, the tube, bobbin 
ends, and divisions arc all made of vulcanite or ebonite* 
The tube, containing the primary wire and cure, is 
made In Uk form ot a long bobbin with a thread cut oh 
the ends to screw into (he end pieces or cheeks ol t ie 
secondary coil bobbin nr red. It therefore forms, wtth 
the core and primary coil, the body of the red. I ic 
AV alls of this tube may be from n V to 1 ** m thickness, 
but the crnl pieces should be not less than i| m. in thick- 
and these may be also screwed on b> the 
ends of the tube." Kings or sleeves, of ebonite or 
* Sell i?r Siemens' and HiLsWs coil i 4^ 
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fit tightly over the lube, Jf circular cutters ol the right 
si&e are at lianJ, divisions can he stamped out of half 
a dozen sheets oF paraffined paper, stuck together, AiT 
uneven number—j, 5* 7, 9 divisions—should always be 
adopted, then the number of sections will be an even 
one, allowing the terminal wires of the end sections to 
apivcar on the top and farthest from striking danger. 
A slight cut for passing the wire is made in each 
division ncKt to the lube* and the divisions should nut 
be of more diameter than the coils they are intended to 
separate* The winding is started ai the farihesi end + 
Tints one end of the wire under division t <1% gj). 
then turn coil aiul handle to the right and wind to 
within I in, of, but not t|uitc into, the coring because 
there the tendency of the spark to strike into the 
primary is greatest. Now varnish or paraffin ihe layer 
ami wrap two turns of paraffined foreign post paper 
round it. Wind, varnish, and cover the second and all 
following layers in the same way. Arrived at the top 
of section i, cut, and turn one end round the terminal 
on top of l he cheek, join the other to the bolt mu end in 
section 2, The joint need not be made there; you can 
bring the twisted ends out and draw them through 
molten solder ; double a bit of paper over the joint and 
wind Em turning to the left this time. Arrived at 
the top, fasten temporarily, and pass wire end 5 indies 
through division 3. Wind and insulate section 3 as you 
dkl section 1 by turning to the right. When it is full, 
join end to end of section 2 at the top. Section 4 Is 
wound same way as section 2 and so ou N the end of the 


INDtJCllON COILS . 


VERY LARGE -SFARtf CO/LS. 


vulcanite, should be made to slip lightly on the tube,, 
each ring running the body of a compart men I for a 
section of the secondary coil as shown at [-’Eg, 63. 

'Ihe dividing discs should also be made of ^ in. 
vulcanite or ebonite fitting the tube. In building the 
coll, a sleeve of vulcanite is slipped on the tube and 
pressed against the cud cheek ; a disc fa then slipped 
oil the lube until it meets the shoulder of (lie sleeve: 


Flu* 63. 

St'rfiiih {J t.1 1 L, ford |. u i|i Nine ni'MMii. 

/r ..Tiftknl I'ltAiTl. . U.-feH-Wi.il UliiMifk i-.rJk &.—£)• ■Hi* tliA Jilin 

irniKj lJ.r l-.l ■iliilc hbes^v. 

another sleeve is then slipped 031, then another disc, aril 
so on, each disc being lightly pinched between the 
shoulders of two sleeves. 

The following instructions on making Induction toils, 
from the pen of hit. A- CaplaUi, appeared hi the 
English M*chunk of March 14th, 1 £90 :— 

u The Divisions are best made of vulcanite, as id should 
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i*s imnscTioN coirs. 

wire trt ihe last section being fixed to lei Eiiiiud on the 
} ripht cbeek. The odd sections are wound to tlie right 
and the even ones to the left. The result of that will 
be the same as if all the wire were wound from end to 
end in one direction, outwards avid inward^ without the 
wire ever crossing This is the only proper way nf 
winding, no mailer how many sections a coil'may liiivc. 

It as probably the easiest way «f winding ,coi!s of 
moderate The Svctiuiis of very large and heavy 

coils are not wound on the reel, hut away from it, 
separately, and llieu pushed over the lube one after the 
Ollier and tightened by screwing on the chocks after 
them, taking particular care in join the ends cmiring 
from opposite d Erect ions together, so that the resulting 
winding may appear as above." , 

Mr* Caplatzi rcconvmciHlH soldering the joints with a j 
poid of molten Holder held in a depression made in 
a piece of sheet iron placed in tlic fiirni of a bridge 
over a spirit lamp. This is probably a mfist convenient 
im-llmd for soldering fine wires. Clean the limed ends 
with a bil of uncry doth, twist them together to fnrm 
a long joint, dip I la joint in finely-powdered resin,, then 
into the molten solder. The joint may be coated willi 
soft silk to complete tlic insulation. If the wire is not 
wound in in the comer nf t lie first compartment, the 
vacant space should be idled will) soft cm inn soaked hi 
paraffin, to level the surface for winding mi the next 
layer of wire. Mr. Sprague recommends Imving the 
tube thickened at the ends* and the whole coil wound 
to take the form of an egg, to avoid the danger oj 


VERY LARGE $IUxA r COILS, jj^ 

sparking til rough from secondary to primary. If a taper 
sleeve is fitted over the lube as previously directed, and 
the coi] is wound in thin sections, it will not be necessary 
to have the ends of the tube thickened. 

I he following method will be found convenient for 
winding the sections of a large coil when discs of 
paraffined paper are employed for ihe divisions. Have 
[he wire well snaked in paraffin, and the discs also well 
hasted with the same material. Get a mandrel of mclnl 
made to the size of the intended body of the coil 
bobbin, and fit on this two disc 1 : of polished bra^ajliii! 
in diameter to that of The pfl]>cr divisions. These metal 
lliscs should be made to slip easily on the mandrel, 
which should he smooth for a length eqmd to the tltick- 
llts * of the intended .‘section of the coif, but chased 
with a thread on each side of thin smooth space, to lit 
twit huge Hilts. A thin lube of ebonite or uf paraffined 
p.ipn is first put on die smindli part of the mandrel 
then lhe discs of pnjKrr, ihvvi the metal discs, and the 
whole I;laced lightly together with the nuts, 1 he corn- 
partiumi linn formed is filled with fine wire to form a 
section rtf the rE.ffi and racli layer must he well hasted 
with incited parallel. When tins lias been filled willi 
uiiv, the whole must \k first warmed in soften the 
l^irulfin, trien made compact by tightening tlic nuts on 
cadi side iffi tile metal discs. This done, (he section 
Must be allowed to get quite cool and hard. Wh n 
quite cold, loosen the nuts and apply a hot iron to each 
nieul disc null! they come away freely from the paper 
discs, leaving Llie coil supported by than id on a Now 
K 
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FNL f.|. 

TUm- | IdHili. II. niMHl SltiJpv Cull- 

and the tension of ihc reduced current to the fraction 
of an am pore ami the fr.ielion of a volt. Although Hi is 
can l)c done by means of an iiidiiiaiy jiiciImmI coilj with 
a regulator tube over tlic cure, or a dialing cure, 
together with a set of resistances such as water 
regulator or oilier Form of rheostat, and a lifting arrange¬ 
ment for the battery plates, all these methods ui 
regulating the current may be enhanced or dispensed 
with by using the sledge form of ten I invented by 
Dubois-Reymondj and shown at Fig, (>4, In this 


w-Min the mandrel h>>ih xiih,^ i»F the o>d and slip 
this i^ff. I'liich ^eethm can tlici'i he finin'I and - 4 ipiu:d 
on the t.iibc as already directed in Mr. I"ap 1 al$u + * in- 
tttniCthniK. Care must he taken tm have the sccumlnry 
wire id hu ge Coils as pinTt-ct as [insiublc, brttH as regards 
conductivity, continuity, and hisidatioiL, All joints in Hit 
be well made and resin only mnpUiyLd [n selduving tluin. 
For dimensions of large coils see Chapter V, 

$ Sf■ fr: 1 h5K O *1 1.s.— I n thcupplic a 1 ionof eIeelricity 

|n the diagnosis and cum id dkn.isr, it has hreti rminil 

necessary to have the inccms of teg ukt ling the volume 


s/mtwowji 4 l$l 

form of medical Coil, the secondary wire F: umtnd nn a 
hnge hobhi 11 with a Imllow core capable nf miring IM 
the primary and the iron core. Tire primary win is 
nho wuuml on a separate bob bin with a bnlhnv core, 
and is made to slide freely in the hollow core of the 
secondary bobbin. The hollow core of the primary 
bobbin may hold a fixed core of iron wire, but the coil 
} s most useful when filled with a sliding C(Jrci as S | 1<W(1 
in the figure. The primary bobbin Ls fixed in a iv.n*l 
^nidiiid at one utd of a long base board, and the 
connecting screws of the primary wire are JieJd in this 
standard, 1 he secondary bobbin is fixed to a .small 
base made to slide as a sledge in runners Attached to 
tin: long basic of the instrument, and the Connecting 
screws of [he secondary wire are fixed to the sliding 
haMi of Hie secondary coil. The magnetic break is 
separate from the cod and is held on the end of the 
main base board, next the supporting standard of the 
primary cod. The sliding core may be made to work 
In the primary bobbin at either qml b ns may be deemed 
most con veil kill, A paper or metal scale of degrees nn 
the sliding core, and on the base of the cut!, will b G 
jotuid Useful in determining the extent of mmeinent ot 
ihe coil and core. Ibis rust mm eul must be well ninde 
ami nicely fitted to ensure proper working, as all the 
parts should work with each other freely but not 
loosely. These instalment!; command a price rang eng 
from tivu to five guineas. 

Th same principle of regulation may be adopted in 
making small spark coils, if so desired, but a toil cou- 


*tn 
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W AUCTION Cft/fr*. 

sirMcted this way is >r to ;i fix«J spark coil of 

fc|ti!i[ tt'f iglit si.ml slfcC, because power is lost in resistance 
nf air space between the two bobbins fit the coil and 
the regulating c'i'c. 

$ 40. Gaikit;'s Sunim: Out .— Another wothod of 
rco;ulatIii£ the can rent is adopted by A (miUc, <■ I I'lUis. 
!t is a medical uiit of two pmvers. having hv« setvusdaiy 
coils made to slide i«vcrcai h <‘lkT urn,I over the primary 
cod, which is fixed arid contains a fixed cuflf. "I Tie con¬ 
tact breaker or ■ bent01 tic is wrkvil by the 1 n ague 1 ism 
of the fixed cure, A battery of two persulphate of 


fi-;, r,-. 

IS4|r I'.i ( 1 M 1- <1 l'ifl* 

mercury nr nf chloride of silver n-Hs 1* eruT^-d in a 
neat box with the coil, and is enmnrled to the primary 
c ,,il 1 yy means or flexible wires and metal plugs which 
fU into metal connecting sockets on the edge of the 
bis and on the supporting end of the primary, I he 
price of this instrument ranges from 1 to S guinea* 
GailTc’s pocket medical coil is shewn at big, f' 5 - 

§ 41. COll-S OF SKVl-KAL, PnWl.KS,- The DuUus- 
keymmul sledge coil, and the Gaiffc Sliding Ceil, 
mentioned in ilu: two peeing sections, be 


COTES OF SR VERA L PO 11 ERS. 13 3 

rcglirilccl ns cods coii*tiuefced to give a current of 
varying power, anti will iuifil all llie re. ju ire men in of 
met! ic a l pnict it j on ers, 

There is, hmvevcr, another mclliot 1 of obtaining a vary¬ 
ing and controllable current, employed by malters of 
street coils, I hat is, the shocking coils met with at street 
a hiner.s, at fairs and at linttinra. TIiLs method consists 
fil a medical cnil made in I lie rmlinsiry manner as 
shown al Pigs. 14 and 15, p. fk^but with the secondary 
wire nf the coal divided into several parts as shown at 
Mg. 15, ji 65, TJiC firwt secondary coil may convict of 
a wire a little smaller than that cm piny l* I in the primary 
roil ; the next uf smaller wire still. and so on for as 
many cults as the powers desired, say in the following 
no zt - z*\ ^s + 3.0. 3i t 34, yi, 3-S, 40. A few layer* ul 
each *i*e will suffice. and the coils arc wound one over the 
olrivr, forming when connected one continuous secondary 
Cl pi I _ Thu primary coil may lie included in the scries 
as shown al kig. 15, nr may lie (eft util. The method 
1 if winding and connecting is fis follows, 'J he first 
secondary m j| is wound on in the usual manner, as 
described hi preceding sctlmils nf this houk, and the 
cud tsf the Iasi layer brought out to form a connection 
with ,1 binding screw or terminal, [f only one si/e 0! 
wire is to be used in the various powers, it will not he 
necessary to cut the wire, but it should be brought <mt 
to die length of a foot and doubled (rack on itself to 
form a loop, then twisted to form a cord of two strands. 
The end of this will be bared and cleaned to form a 
connection between the end and lomiimil. Alter wind- 
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Inp cm enough wire to form the second power of the 
coil, the same method of making connection most l*e 
repeated, anti so on to the end ul the coll* 

If wires of various siy.es are t-mpluycd, tHc first size 
is wound on, the cml brought onl, and the surplus cut 
off; this end tm marked as tire first. power. A little 
piece of the wire at the first end of the last layer is 
La red and cleaned, and the starting end of the next size 
of wire, to form (he second power, is twisted around the 
cleaned part, and soldered to fmm a junction with the 
first power. The second size of wire is Wound on over 
the first Eli the same direction, ami the finish end treated 
in a similar in miner to that of the first |jowcf, but 
marked as the second power of the coil. The remain¬ 
ing powers of the coil arc treated hi a similar manner. 
The finish cruel of one power and the commencing end 
of tile next power may be twisted together to fnnn 
a cord, and the connection between the two made under 
the terminal screw if desired Care must he taken to 
insulate each joint with parafl'med cult cm or silk before 
winding the wire. In mounting such a coil, the ends nt 
tlu: various powers are bn night down through the hast 
of the instrument under iltc coil, and there connected 
to the tangs of studs arranged iri a semi-circle mi the 
table on which the coil is mounted. The studs ate 
numbered to correspond with the powers of I he q«il, 
and a cranked switch maker contact with each stud as 
required 

£ ,|i T Tiik I*vkk IUi:vkti Jniku-l'ioN Ckil-4 ,, i^. 
ill us hates a special Lin m ui im.lm.1niu ei.nl made by 


Fir,. «l 

1 “ 1 v f'.fl--IliliHhl U, 4 | 

coils, but does not differ in any other way fmm these 
J lie cmitact hixvlbr nr rheolimie presents .somi: special 
feniuits which demand attention, since they tend It 
minimise the spark at the break and aUo insure a very 
rajiid action of tins pail. The hammer is worked by 
an elcctrtwnngiKt in shunt circuit with the primary coi" 
of wire. The primary circuit is bmketi by twocui.raet 


TltE trKR+BAftSErr INDUCTION €01K, ijj 

Mczsrt. Wondhmist & Rawson mid named by them 
the * E l^yktr llajnelt llarne spark coil," nn account of the 
da me dike diameter of the sparks obtained from tli« 
puints of ilK disci larger, This coil may Lie leaded 
as an ordinary End net Eon coil mounted in a verticil 
P^hou, with its upper end mipmvi&cd ns a ptut- 
tonii for the cunlaeL breaker. Tim coil is stmicttliat 
shelter and thicki.r Ilian the usu.il mu of ip.ic 


'&mmrm 
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springs ami ^tod^. Instead nf one, ns ill the ti afill fnftr 
uf contact breakers. When tin.- cod is tit rtM, both ol 
these sire rn contact and keep tliu )n tui;ny circuit dosed. 
On connecting the Ct.il wiih the ballcry, these cruets 
arc slightly and mslunlaiicinjHty separated by thu vibra¬ 
ting hammer, illicit t »|.l-iis each uhvrimlcly. I he fulluw- 
itig descrtplEim nf l He action nf this imUnt automatic 
break is given by iVrri'ti-M ij.'uick Mi Hie 
MiifuimC i)( Nliv, /ill, and i* iH im rated by the 

accompanying di:igi>riis K higs 67 and ol$. I lie 


figures rcprCfUiiit I’lV 11 pattci iis nf ibis pin nt automatic 

break, and are copied in pint from like S|deification 
dnuving. 

Starling from left-hand bottom terminal fi 1 ). ™ie 
circuit goe/vift contact C t through nmialurc ami magnet 
coils to terminal 1 This is mi ordinary “make 
and break," and is connected up as a shunt circuit to live 
battery, the main circuit going from terminal I. vj:\ 
coot net t;', terminal to primm y coil aiitl hack to 


* V t, t CUK/O USL V MO UN TED. 117 

battery through terminals 2 ami 1, In uu h figum the 
armature carries a hook or stud x, which fs insulated nt 
the tip. The vibration of the armature causes this stud 
to automatically o|h:ii the main contact C v ; in the first 
ease (I’ig. 1 by a pull : in the sixniul (Fig. fTS) liy a push. 
The condenser is joined to terminals I 1 and 3 , In Hie 
Pyke-lkmu.it coil the discharger is mounted vmlicaHy 
uu the side rif Hie coih 

§ .|j. Otn.s Cukimishv Mou:vTt;u.— In the ct il¬ 
linium of Mr. A. fa plat id may Ik: seen a lew curiously 
iiuiutileil coils, One eccentric maker has mounted a 
*|.iiik toil on I he neck t.f an ordinary bolllc btdiro- 
mate battery. All elmnitc collar rests on the bull) of 
the Imttlc, and this bears four brass pillars mippcuting 
un ehontte platform containing a magnetic contact 
breaker, llic platform farming the upper cheek of the 
secondary coil Inside this is the pi Unary coil* wound 
011 the neck of the bottle The usual lift tag arrange¬ 
ments for the plates pass through an ebonite cover 
filling in the centre of the platform. No possible 
■ftdvautai.c can be obtained from this form. It is 
merely a whimsical arrangement to insure entnpuet- 
nuss for storage in a bos. hi the same collection 
maybe seen coils inserted in the backs of hair brushes. 
The brash has metal bristles inserted in mel d plates 
which are insulated from each other* One set of 
bristles Is connected to otic terminal, and the father 
set to the opposite terminal of the coil. The back of 
the brush is hollow, and divided into two ct miKirt- 
13 ic ois h one of which con la ins a very small induction coil 
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( 3 | INDUCTION COif-X 

mounted in ivory, amt die ntlier a very smalt chloride 
of silver battery Similar small coils. worked with 
chloride of silver batteries, have been inserted in the 
hollowed handles of walking-sticks. Some of the old 
forms of gas-1 (ghters were thus const meted E two wire* 
run ni up along [lie side sot the slick conveyed the induced 
current From the coil to two platinum points at the end of 
stick By pressing a stud in the handle* ilie battery is 
switched nn Iti lire coil, and a spark proves frcuti one 
platinum point to the ulliei Many other inctho*ls nf 
mounting coil*, to serve tin- fancy of lhe makers, or to 
suit various purposes, might he meiilioned, hut these do 
not affect the working nf a toil if constructed ort din 
principles already laid down. 


rit AFTER V. 


S 44 - Mk. Si'itAiiUK'H Lrsr or Notkm Conjs.-Mr, 
Sprague gives riu Ills bonk* "Kluelrichy : Its Theory, 
Smiiccs and ApjtliCrilinns," the following Ifai oF noted 
coils 

l Rftttinkvrfr has constructed some,, emutuitung about 
isiNty miles of secondary, which with one Bunsen cell gave 
3 { lib spark, and p6 in. with seven cells. 

- Kite&u made one for G<usiot, tilt core 18 inches 
i? inches; dia. the wire covered with gutla pen ha A finch), 
thick: the primary, 9 gauge, \$q feet in three layer?. 
The secondary in three cylinders, each 5 indies long, 
inadeofgutm perch* A (inch?) thick; the wire o( the 
middle .fie 32 gauge, 22,500 feci long : ihc others of 
33, each 25,575 fact, There are three condensers, of 50, 
loo. mid 150 feet, capable of combiiialioti. With five 
Ihmsens, each coil gave a spark of 5 inches; the three 
gave ]z| inches. 

3‘ Sifftit-jis — Much: with a Number of 

partitions of sheet ebonite, containing $□ mites of second- 
ary, and gave sparks from t to 2 feet in length, 
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u0 mnucrtotf cons. 

4 nvuvj. -In two compartments ; core, 12 Tncho* hy 
t± : primaiy, 13 glitjjc ill 3 layer*; secondary, N r o. 36 
in i layers, making 55.GOO turn*. insulated with Ejutta 
percha tissue and pamIfnied pajier, mi niiliss in length 
anil lot !bs in weight; condenser. 00 sheets of foil 
11 x 2 t), with paraffined paper* Willi five Grove cells it 
gave- 1 3 ^ inches spark, 

5, Uite's.-Core. I foot Irmtf. rS mdi diameter; 

primary 13 gauge, 50 yards in three layers; secondary, 

3 miles. No 35. in layers from end to end, each sepa¬ 
rated with five or six sheds of guttapercha tissue j 
condenser, 50 sheets of foil ill x .S on varnished papier; 
k tvcs 5 iiidu spark with 5 U'uiSim*- Chm coli strut:ted 
f w I>r. KoIhiisihi, with two sectmilary coils, each 
yards, or together 6 mile's Sjo yards, is said to 
frivc sparks 3*44 in. with one cell; 5’,dk with two, 
6 15 with three; ? + G$ with four; and H jtt with five 
cells. 

rk 77 j* /WrrV^V.— Ld^iEi from ciiritu end, tj liM 
10 inches ; diameter, 3 feet; 15 ew!.; containing 

A7 j lli, of ebonite, Die core, 5 feet h-n^ of No. id 
wirc- h 4 inchest diameter, 133 lb s - i ^ L[; p* unary* 

Ujs of 135 (’0935! 3-77° V-OlIs m.ikin- dou turns m 
strands of 3* d, and 1 3 wires; total resistance, T^uM 
Ohms. The secondary, fort II vl 1 50 mile?* bug mid rc- 
s'Sinncc 33.5^0 ohms, on ail elitmtte tube \ inch thick 
and K feclloiitf, the c<nl itself occupying *4 brlic* in the 
middle of the tube, The condenser m six parts, each 
containing 125 square bet of foil. Wild livelarge Unnsen 
celb the spark wiu* [2 indies hml 20 inches with 5C1 


X* WAXES ON Mk- SFKACU&S UHT OF Cut Lb. , 4I 

cells. Particulars of a scries of experiment* with this 
coil arc given in The Chemical JVnt's, Sept \ith 
IS69. Xo, 513, 

S 45- Remarks or? Mit. Srit ague's List of 
Noted Coils.— 1. The information given here is im¬ 
perfect, as it leaves out the sfeit of secondary wine, but 
fill other particulars respecting the construction of the 
coil show how the spark can be increased in length by 
increasing the mini her of cells. 

2 Gutta pcrtlia is had as an insulator, since it becomes 
bird mu! friable with age. The cylinder method of 
dividing the secondary is not nearly so effective as that 
of the disc method ; but may be adopted where u coil of 
thruc pi>went are required, each cylinder burring a 
separate coil, fit this, form three condensers were 
desirable, it will be noted here, that one coil gave n spark 
of 5 niches, but the three when couplet! together only 
gave a spin k of 12$ indies, or less than 5x3. 

3 One wishes to have had more information nlmnt 
tins coil, which appear.-; to have given sndi good results, 
* 44 wirenlly due to impmved insulation of the secondary 
wire by partitions of sheet ebonite. Further detail* ol 
this cip|l are given in the next section. 

4- 'I’llis appears to have linen ;i jjimd end, giving 
gnod rcsillls. Tea haps the 11 uni lux of cunde liner sheets 
might have been increased with ailvaulJLge. 

$- Although Imre again gotta pen:ha tissue is useiL 
the obtained results arc good. The gauge of the 
primary was large for a foot coil, and might have been 
No. id Tara [lined pajjer should be used alone ;ls uu 
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i 4 ? wmjcnvtf i'O/f.s 

in-$u' l atoT l)r, Robinson'* toil shows how ibc length dl 
■ipurk caij I jo iiiv-iuasutl l>y increasing ihu number ot 
colli T3iis iucrcusi must, lioirevur, bo made cautiously, 
otkl shmiNl celt by cell, iqicdul care bdng tsileeii 

when a cm] is riot divided into compartments or the 
insulation may be perforated by sparks, 

G. Tins monster coil, being made by Oflu of the bust 
coil makers in Kiighuul, calls for iiej riumtrk* from dm 
author, except that of ad mi ration, for its short-lived 
performances. The subsequent break-down of this 
coil has been attributed thy Mr. J- W. Urrpihnrl) to 
defective insulatimi consul non t upon >hc use of ynttiL 
jNffehit tissue as :m insula tor.* hut Mr, Apps assures 
inc that gultn puiclm was rmt usc-il as an insulator, In 
a letter to mu he says: "Willi reference L* gutln 
pcrcha, there was not an atom of it used in making ihc 
coil. The piercing of the tube was caused by a nervous 
operator lotliug the discbarging tongs fall on the tube 
when connected with the fit? jar Leyden battery. E 
slipped the throe tubes an ml u.l so that the holes were 
not opposite, and all went on as well as before. There 
was no failure (proper) of the Polytechnic coil at all, 
the very unimportant piercing of the primary coil tubes 
at one end having: been magnified by competitors in 
the trade to stale falsely that the insulation had failed." 

In the Eltttriciiiti of Allg r 21st, tSyi. Vol. xxviL, 
p- 433j Dr. J. A. Fleming thus describes Ihc Ihily tech¬ 
nic coil built by Mr. A- Apps: "The secondary of Hiis 
toil was 150 miles in length. The diameter of the wire 
* dHif Vel. viiL| |N lju- 

f 


vr. vxQw/jxr.-i /.nr ot Korun con v MJ 

w:,H ° l 4 ,>r !l, l ‘“ell anti it was silk-c.iwjcl Thi, 
wcunilary wire was wouiwl in grooves i, limit J in 
wulil. and ;qo in number, l ire iron core was a handle 
of soft iron wire, 4 in. in diameter, wcifjliinc ,23 |), s 
anti about 5 fu in lc,, K th. Tire primary bobbin welched 
145 lbs, and consisted of d.000 tarns of covered c»'|«(Kr 
wire 095 of an incti in diainoter and 3770 yards in 
leiij’ili. t he secondary bnldiin when complete I„„t an 
externaI din,lifter of 3 ft. and a lt>,i K tl, of 4 ft [„ 
The primary coil was insulated from the surombtry eii 
by an ebonite tube. Incited by the current fro,,, , 0 
Inr-e Ibmsen cells, this coil would K ive secondary s| links 
l[) 111. in leiiylli, and could in a few seconds duime 
( j fi Uyilcu jars, each having ,1 s.jnsrc fwl of hilmial 
conlcil surface. Tlie secondary disci, a, ye could | fence 
IiIikIcs ol gUss 5 j,, thickness." 

S 4't- Sl«. UknunnkT's J.IST or Kiiikii Coif.H.— 
In a series of excellent articles con, ri Ini ted to f)rw\'u 
VlJ . v »'-, t >y Mr. J. w. Urftnhart, this 

nuilior repeats Mr. . 4 praginAi list, and acld-s to it a few 
remarks of his own. The rust™ merits of Messrs. Siemens 
and Halike receive coinmtndaiion from him: "Their 
method of building is based entirely upon the multiple 
division system, and some of their coils contain as much 
as fio miles of secondary wire. The divisions arc of 
ebonite, as many as i S 0 being frequently placed upon a 
cod having a tube 2 ft. long. This tube h shaped So 
as to present a thickness considerably greater at the 
ends than at the middle, and upon it the dividing discs 
arc placed at right angles.” Mr, Urqtibart gives the 
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dot mis o! Siemens 1 and 1 Intake** coll munttnned by 
Mr. Sprague: *' A nysnlit-r of iron wire* rj m.m, 
('051051 — Sn Jft) in di»meter, and 95 cct'i* metres 
(37 -4^245 Inches) long, To mi the core, which has a 
diameter uf to mm fa-35*2 inches). Two foyers »f 
copper wire 2 $ mm. I 0^175 = Nos, 13—14) dfo"ictsr 
Airtn the primary toil, which i* wound over die core; 
the pair weigh i>--ether 35 U*s. Tto-y are priced in :i 
tube uf best ebonite 26 mm (102102 inches) llifck 
at the emits, a ad >2 m.m. I' 1/134 inch, or nearly 
l In.) I flick jit tin middle. Along this tube 150 thin 
discs nf ebonite :ife [food nl equal iiilvrv;;LH and the 
ends are covered with thick discs «f the same iiuilcifoL 
|.; ;ie h N uh divtsi'ni between the small discs i* filled with 
a coil of silk-cuvnetl and varnislu-d copper wire, 
014 m,m. ( oo 54975=N<^5) in diameter ; these cults 
aru cmmveled in series so that the current Iknvs bom 
ibu outside to the inshlc of miis euiuimrliuent, and liuin 
the inside t<- ilia outride of the next, rn order tint! no 
two purl ions- nf wire at greatly difTerenl pi.Umifofo may 
ever he in dose proximity, In length the secondary 
wire is 10^755 metres (li ,75 5 yds,), and it makes *W,lS 
turns around the cylinder. The weight of the secondary 
coil in ahmit ^ lbs. With a tail (cry of five large Gn we 
or Hu use 11 cells, the Sharks arc nearly 2 ft- in length. 

* Many coil makers prefer this multiple division plan 
to Fcrgllwaofl 1 * plan of one or two discs only* for tlie 
reason simply that it is nearly impossible to break such 
a coil dmvin In some cases, as will be seen, the plan 
advocated by Ferguson may Drove beat iu careful hands* 
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and a larger spark may result from 4 few miles of wire, 
but the liability to rupture is so great, if lhe coil gives a 
long spark, that Siemens' plan carried out with 
paraffined divisions, instead of ebonite discs, proves the 
bc*t for general use.” 

£ 47- Aits La it* 3 K jKhUCTION Cutis.*—The prince 
of coil makers in Km gland, and perhaps *4 cml makers 
universally* is Mr. Alfred Apps, who carries on the 
business of electrical, optical, mathcnmlicjd and plulo* 
sophiciri instrument maker 11433, Strand, t.inidon, W.C 
Since the year 1867, when he patcutCLlsomeuiipi ove- 
invnts in induction coil.v (Hritish spud flea l ion. No. 177, 
Jan. 24th. ittfi/J lie has devoted particular attciilEms to 
the production of large cuils, and has made some of 
like most powerful induction coils in existence. In iHOy 
tie built I lie forge Polytechnic coil described in § 45. 
lie next made a large coil fur the laic Mr. W. Spottis 
ivLHidi’, KITS.. of Sevenoaks, which was made 0111 he 
p:unc lines as die Polytechnic coil, and gave a spark iH 
inches in length. In pH/d he introduced several improve¬ 
ments in the man li fact li re of spark coils whilst building 
the colossal induction coll known as the Spottlswoodc 
coil* this being huili to the order of Mr. Spottiswaode, 
'This coil is described in the next section. Several huge 
spark coils were then made by Mr. Apps, among them 
being one for the Frainjee Kaw&fijee Institute of 
Jiombay* in which, by particular attention to Insulation, 
he so far indented the power of spark colls as to get a 
1 ] Em spark from a coil HA In. in length, or a spark 
3i in. longer than the bobbin of the coil 1 I’articufots 
L 
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of sis coils marie on the same scale hy Mr, Apps for 
Lord Armstrong* have been gnibli.^ltutl an the Biftiiitmn ¥ 
VoL XXVILp p. 435, The measurements of these colls 
are: length of primary bobbin, 9'1 hi.; insidediameter, 
Cb in, ; outside diameter, 2 in.. Thu primary coil con¬ 
sists of 51 yards of squire No. 14 II, W. G, copper wire 
wound in four layers, making 3G6 turns aiu( having a 
resistance of *$2 ohm. The length of the secondary 
bobbin h Si in., anterior diameter 3A in., mid exterior 
diameter 51V in* Tlic secondary coil consists of 7 lbs. 

[ ns. 7 drs. of ’00^4 [about No. 39i silk-covered copper 
wire,, measuring 8 1 rules 2$ yards. U makes 4^4*5 
turns, and has a resistance of J 2,500 ohms* Each coil 
Th furnished with a condenser divided intu ±ix parts, and 
is Capable of giving a .spark from io| to 1 1 in. hi 
length. The most effective primary current for this 
cnll Is one of 12 am|nires at a pressure of l Q volts. 
Dr. Fleming remarks that the details of the processes 
by which these re markable achievements in insulation 
have been obtained, are nf the nature of trade secrets, 
but generally it may be said that the greatest precau¬ 
tions have to be taken to secure such good results. 

$ 4S, Tice $rorris\\XK>tn: f\uh—This tern ark able 
coil, made by Mr. Apps and illustrated in our frontis¬ 
piece and at Fig. 69, is thus described in the PftifoyfflfitAi/ 
Magazine lor January 18H7, p. 30, by Mr. Spottivivoodc 
himself. 

"The general appearance tif the instrument is repte- 
rented hi the figure, by which it t* seen that tiie 
coil is supiKjrltrd by two massive pillars of wood, 
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sheathed with gutta-percha and filled 3n towards their 
upper extremities with paraffin wax. Ucsides these two 
main supports, a third, capable of being raised or 
lowered by means of a screw, h placed in (lie centre, 
in order to prevent any bending of the great superin¬ 
cumbent mass. The whole stands on a mahogany 
frame resting on caslord. 

rJ The coil is furnished with two primaries, either of 
which may be used at pleasure, Either tuny be replaced 


Kut tyj ■ 
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by the other h b y two men in the course of a few minutes. 
The one to be used fur long shirks., and indeed for most 
experiments, has a core consisting of a bundle of iron 
wires, each '032 in. thick, and forming together a solid 
cylinder 44 in. in length and 3-5^25 Eh, in diameter. 
Its weight is 67 lbs. The copper wire used in this 
primary is 06 o yds. in length, 096 in. in diameter, has 
a conductivity of 93 per cent., and offers a total 
resistance of 23 ohms, it contains J,3-1-1 turns wound 
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singly In six Layers, ha* a total length uf 4 - iu., 
an internal diameter of y;s in. ;uid m uxtciiwl ui 
475 in. The total weight of this wire is jj lb*. 

M The other primary, which is intended to be used with 
bailciics of greater surface, r^. ( fur the production oE 
.short lllick sparks, or for speeirivcnpie S‘ lir lloses, ha* ^ 
core of iron wires 0,32: hi. thick, forming a solid cylinder 
4,1 in. long and 3'8135 in dfunmter. The weight of this 
core is ps Ihs. Tile copper wire is similar to that ill 
the primary first desrrdicd, iml <1 n insists of $o.[ yards 
wound in double Miami funning ill r ire pahs uf layers, 
wlinse resistances are'JKi,'JM. J31 ohm respectively. 
Its length is ^j in., its i sternal diameter 5 5 in., and its 
internal 4 in. Its weight is 1 Ij?s l \y a simunvhal 

novel arrangement, these three Layers may be Used 
either in series as a wire of 192 in thickness, or coupled 
together in Lbrocs ('is one of '$?& In. ihiekncss. It 
should, however, be added (hat owing to the enormous 
strength of current which this IS capable of carrying, 
and to the highly insula led secondary cmJ being jjcjssibly 
overcharged so as to fuse I he wire, this linger primary 
is best adapted for use with secondary condenses ol 
large surface, for spectrum-a n a lysis and fur e.x}urim tills 
with vacinim tubes ill which it is desirable to produce a 
great volume of light of high intensity„ as well as o| 
long duration at a single discharge. The alternate div 
charges and flaming spark* can also be best produced 
by this primary. It has been Used fur high-tension 
sparks to 34 in. in air, the battery being 10 colls ol 
Grove’s with platinum plates tij; in. *3 in* Great faciii- 
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ties for the use of different sets of batteries are afforded 
by the division of this primary into three separate 
circuits, to be used together or separately ; and by a 
suitable arrangement of automatic contact breakers the 
primary currents may be made to follow in a certain 
order ns to time, duration, and strength, with effects 
which, uhen observed ill the revolving mirror, iyjl[ 
doubtless lead to important results in the study of 
string in vacuum tubes. 

" The secondary consists of no less than S^o miles of 
wire* forming a cylinder in, in length, JO in. in 
external and 95 in, In internal dmincLci. Its c^n 
duclFvily is 94 per cent., and its total resistance is espial 
to 1 lo^cxi ohms. flic whole is wound in four sections, 
the diameter of the wire used for the two central 
sections being 0095 in., and those nl the two external 
Iniittg r ou 5 In. and -oi 10 hi., respectively. The object 
of (he Increased thick ness towards the extremities of 
the coil was to provide for the accumulated charge 
which that portion of the wire has in carry. 

" Knch of these sections was wound inilat d iscs: and 
the avemgc mini her of layers in each disc is abend ^oo, 
varying, however, with the different sb'rs of wire, tic. 
The total number of turns iti the secondary is 341,8150. 

u "J"he great length of the wire necessary can be easily 
understood from the fact that near the exterior diameter 
of the coil a single turn exceeds 5 ft. 111 length. The 
spark, it is believed, is due to the number nf turns of 
wire, rather than to its length, suitable insulation being 
preserved throughout the entire length. In order to 
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ensure success. lh= !*>'<!«( "*>° cflrcfll,1 >' '^ tcH 
ra tely MKl then <» *cK ->'‘ J nu,e ‘ 1 l,,f 

prison. In tlii» way 'I «■*» ha^d that step '■>- 

step *fc PK«R« W..MUI be m*k. As ,n ^tTernc K*. 
as many asjocdls ..I finwe* lias been useiV, witli no 
damage whatever U> the iusukdimt, 

-The conjunct' rc.ptirvd i^r tl.is coil proved ** 1 m 
much smsillci than might jli H.st have been experta , 
After a variety of cx^mnen^ it ™ c 

most suitable sue is lh»l employed hy U't sawie 

maker, with a to in, spnrk coil-vi*.. iifi ****** , "; 

f„i| iR ill. X K-25 lfl - I 0 ’ ’" 

thicknesses mcasufhip<>■ i in The whole contains 252 
sheds of paper 19 in. xy hi, in surface. . 

-> Urine the smaller primary, this ««>' U* vc wl * h “ v * 
quart cells of Grave n spark c.f 2 ? fn viilH <0 Siml a, 
cells one of «in., and will, 3 ° sad. cells one of 3 ? 5 ■«- 
Mid subsequently one of ]2 hi. As these sparks weiu 
obtained without dinieuUy, it appears not ">'l—bablc 
that if the insulation of the- ends of ihe secondary wue 
carried furtlier than at present, a st.ll longer M’ a ' ' 
might be obtained. Hut apudhl adaptation* w.mh bn 
required lor such an experiment, the spark of 4 - » • 
already so imtcli exceed i n y tl .e lenptli of the secondary coil. 

'When the discharging points are placed about ,.n u^li 
apart, a flowinj; discharge is obtained both at n.akmS 
and at breaking the primary circuit. he »*>iul M 
■ accompanies this discharge implies that it * 
mittent, the time and current spaces of which have 
as yet been determined. 


•■With n in. sp.irfci produced by five quart cells* a 
bh.ek of (bat glass 3 in. in thickness was in same 
ittetlnucus |sierced„ in others hi it h pierced and fractured , 

\ the fracCared pieces being invariably Itfwl gl^s. If we 

| m.iy estimate from this result, the 42 in. spark would be 

capable of piercing a block Ci \n. in thtekness- 

■■ When used for vacuum tubes I Ins coil gives illumina¬ 
tion nf extreme brilliancy and very km» dm alum; 
with 20 to 30 colls mid a slow-wiirking mercury hrcuk, 
giving, s;ij% So sparks per minute, the striie Inst long 
enough For their lurward and backward motion to l,e 
perceived directly by the unassisted eye. The ap]*>nr- 
;mee of the strke when observed in a revolving minor 
(a*described in the" Proceedings of live Royal Society, 11 
Vet. jcxv Jp \t. 73) wns uii precede 11 let I ly vivid, and Lhis 
even when only two or three cells were employed 

11 Further experiments have shown thnt with such large 
v.c-Hjts only the ncwly-fliscnvtrcd crETccl* of very high 
rcmperaLure^ombustinn or volatilisation can be pro¬ 
duced. On exciting the primary of the cm! with a 
suitable dynaino-e lee trie machine* nr battery; and using 
a large Leyden jar in the secondary circuit (according 
tn Sir William Grovel experiment), ‘.he elcctric;il 
chicburge piissiug between electrodes ]daced before the 
slit of liiesiiecirciicojie, lines and band* may he observed 
10 advance and recede according to t!i^ variations made 
in the magnitude of the exciting discharges. As the 
atmospheric pressure may be assumed to rcinaiii con¬ 
stant, these effects are probably < 3 me to differences of 
temperature arising from the action of A greater or 
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sin filler extent fif electrical effects on the electrode# in 
a given time." 

| 49. OltKliKYATlUNS ON NoTKO DHLS.—In a scHls 
of articles on Uie Historical Development of the Induc¬ 
tion, Coi! and Transformer, published! in the kketrichtii 
VoS. xxvis., Dr. j. A, Fleming men!ions other noted 
coils of more or less :ilHi<|uaicd design. These are ol 
some interest from an historical pi tint of view, but a 
description of them would be matter outside the scope 
of this boob. The timed colts already described in 
preceding sections will show the reader what has 
and can be done hi the mu nil fact lira of large coils. It 
will be seen that the l» st material fm the lubes, ends, 
and dividing discs of 11 large spark < ml is dim hie. I he 
fort method of insiduliiig Uie primary from Iho seeing 
dory is to end use the primary and o*re in a tube ol 
ebonite on which is wound the secondary end, 1 be 
htst method of prevent ing lateral and vertical internal 
sparking between the coils of the sccoiufary is In huild 
this in thin divisions or trump'irtiiiiiUs, well insulated 
from each other. A high slate of insulation HrtS Imett 
obtained by limnersiHg the finished coil in a IkiiIi of 
incited paraffin and allowing h to remain therein mitjl 
quilt petnicrated with this insulaling substance. Nigh 
Insulating properties have also been obtained by en¬ 
closing the finished coil in a suitable vessel kept Filled 
with a heavy mineral oil, the vessel forming m outer 
containing ca-e for the in^lnmicnt. It is possible lo 
dit nit sparks with a higher ralio of length Ulan t in. to 
cacti mile of wire, if great c;lre and skill is cxerci ed in 
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the insulation of the wive. When wire is highly insulated, 
and special care taken in arranging and connecting tile 
divisions of a Urge coil, it is not necessary to increase 
the area of the condenser in proportion to the increased 
size of the coi!. This is seen in the famous Spottiswoode 
coi!. which only required a condenser suitable to a to in. 
spilth t even when a 42 in. spark was obtained bom the 
secondary wire. 
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s 5 o SdtTAM.K 1 sai-i'R*il-:s h* Coii.s.—A ltV-tigb 
induction O.ils may l.c by :> - tur,(:,lt 1,1 

electricity oUtoiltiiWe fw» «'V »™lii1.lu «" 

therefore be worked with cun till from a ilyiKim'P, Ibcy 
arc generally worked with current obtainable froill voltaic 
batteries. Ill tin: miu.ls of ^ersoiis baviny little Of 

no knowledge ..r oil* and fcitterUa, there csisl* a 

confused idea of the relation between a o-»l and a 

battery, smite siirinisnij; tlial a oil will or *'">uW 

shocks will.. a battery. To trnikc matters dear to 

such person*, it will be well to captain that the battery 
dlautl'. in the sum*.- re-1 allnn l" a odl as that of » bmk ' 1 

a steam engine. As the boiler without the engine 
Will not drive machinery, nor an engine without a boiler, 
neither will a battery alone give those shocks and sparks 
obtainable front a battery and coil combined nor wi a 
coil be uf any use without a battery to work -t. since 
the batle-iv is the source of power, lius being estab- 
lirned in the mind, we will go further and state that not 
only is a battery necessary to gel effects from a ecu, 


suitaelk n atteties f(' x cons. 3ss 

Imt also a suitable battery must be; selected to each 
variety and siie of coll. This instrument, lilie nil other 
electrical instruments, can only bu efficiently worked 
when supplied with current of a suitable strength. If 
the primary circuit of the coiE offers a low resistance to 
the current,, as in the case when a slicirt thick wire is 
employed to form the primary coil, the battery should 
also have ,1 Inw Internal resistance and be capable of 
finnisdung a large volume of current. If the primary 
circuit offers a high resistance to the current, .is when 
the primary coi! is a long thin wire of many turns, we 
may fin ploy a battery of high internal resistance, as in 
this ease n large volume of current will not be required* 
hut the K. M, l\ or pressure of (he current should he 
higli to overcome the high resistance uf the circuit. We 
may employ a battery having a low internal resistance, 
on a circuit having a high resistance, hut should not use 
a battery having a high internal; reliance on a circuit 
with a | mv resist a nee. fn a choice of batteries, some 
regard must be paid to the nature of the work done liy 
the cod If tins coll is to be worked continuously 
through long periods of time exceeding a quarter of au 
hour's run without stnppngc, a battery of the constant 
current type will Inc required, IT intermittent action ol 
a feeble character only be desired, the battery cells may 
be small It' continuous and strong effect be required 
as from a large spark coil, ihc battery must give a 
strong constant current, and the cells have a large 
capacity. 

When the resistance of the primary circuit is tow, 


l 
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ami the volume of hi rrent re<juiru'il duuthl he tafg«\ we 
must employ large buttery cells*, having a low internal 
resistance, or emu wet the cells hi parallel, which will 
have the same effect, Cells arc connected Em parallel (ip 
form a battery, when all the positive elements (all the 
si hies) arc enn ncct qd tn one lea Jin g ofT wire, and all the 
negative dements tn another wire. 

When tlu- resistance- uf the primary ctiruit is high, 
and ivc wish to push (lie current, smartly through this 
high rests in net:, we must increase the !■!. &L I ', (electro¬ 
motive force| of the battery hy connecting the cells in 
sei'ks. Cells arc connected I in neries when the positive 
dement in one cult is cmmuilcd hy a coppur wire 1 <j the 
negative element iti I III- nuscl cdl, ami the fugitive 
element of this second celt to the fugitive element of & 
third, and so on, through the scries of cells. 

The following list of well-known lifetimes, given in 
nrdcr of merit, are suitable fbr working larye induction 
coils; — Grove, Hunsen, Single-fluid Chromic Add, 
Siigle-lliiid Hiclirmnfltc, double-fluid Chimeic Add 
it ml 1 Jicniblc- llniil bichromate baUcrics. These art: ill 
of the constant current type, giving full volumes ot 
current when large cells and large elements are 
employed, 

The following list of well-known batteries given in 
order of merit,are suitable for working small spark coils 
or large medical coils >—Single* fluid Chromic Acid nr 
Bichromate [ \ ,arge element Special Lee lane lie f Since , 
Gainer and other dry batteries used in clectric-bel! 
work. These lust give a fair volume of current for short 


1ST 

periods of time varying with the si»c of eel! and fresh¬ 
ness nf the charge, The volume then falls, but may bu 
restinud by a short period of inaction. 

The following list of batteries, given in order of merit, 
may be employed in working small medical coils and 
other small induction -coils with a primary circuit nf 
high resistance:—Led audio, Gussner and roller dry 
batteries, Mercury Persulphate,Chloride of Silver, All 
the batteries above-mentioned have been constructed 
iti many varieties by various makers, who have given 
their names to special modifications of (be batteries. It is 
almost impossible to make a correct list nf all these 
modifications, smut: of w hich consist only of a mechanical 
l device for to mice ling the elements, or a special sliajie 
to the cells, or die addition of Soule salt of mercury to 
the exciting solution. Some of these varieties will be 
mentioned in the following description of batteries, as 
they approximate to well-known types. 

§ si. Tan: Gkovi: Hattkkv.—T hin littery, invented 
hy Professor drove, consists of a composite cull contain- 
itig twoelumutitn tn two distinct cluids, separated from 
each other by a porous earthen wore partition. The 
miter cell may be of stoneware, porcelain, or glass, of a 
shape round, sijunrcj or rectangular, and a capacity nl 
from one pint to otiu or two gallons. This cell contains 
I the jKJKilive clement of the battery p which may be a plate 
or a cylinder (as shown at Fig. 70), or a bent strip of 
thick sheet nine well amalgamated with mercury, im¬ 
mersed in a solution of sulphuric acid composed of one 
pail acid to eight or more parts of waier up to fifteen 
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§ 5 5 ’ liLK BatiEKY.— This battery, in¬ 

vented by Professor Bunsen, com is Ls of a composite cell 
Cocitumin^ two elements in |wo distinct Hinds, separated 
frotn each other by a porous earthenware partition! 
1 he outer dontainmg cell and the inner porous cell arc 
sLinilar in every respect to those employed in the Grove 
battery just described. The positive element and the 
solutions in both cells arc also the same. I t differs only 
from tile Grove in having a plate or cylinder or bar of 
graphite, that i^ B of hard carbon similar to the scurf 
carbon obtained from gas retorts. In the older forms of 
ihe But]smi cell, this carbon was moulded into tlie form 
of a cylinder, but. in the more modem forms, the carbon 
(negative) element is m the form of a square bar from 
r to 2 inches square, and of a length suitable to the 
height of the- cell in which it is used. Round porous 
cells ore employed to suit this form of carbon, Plates 
of carbon may be employed if square os rectangular 
porous cells arc used. As carbon plates arc che.qjcr 
thiiu platinum foil, the Bunsen can be set up nt less Cf^st 
than that of the Grove buttery. Connection with the 
elements is made with brass clamps* sold foi the purpose 
t° suit the thick carbon or the thin 7, be plates. (Rig, 72 
shows the round form of cell, and 1%. 73 shows a 
battery of six Hat cells.) The K. M, ]\ of its elements 
h Irorn i'So to i‘8fi volts h according to the .strength and 
condition or the solutions The internal resist mice of 
the cells is slightly higher than that of the Grove, and 
mw be put down as o 30 ohm. Both the Grove and 
Bunsen— all hough powerful and constant batteries— 




protrudes from the top uf ihe jwisilivc element and is 
bent over the top uf the nest cdl, where it overhangs 
the porous cell and forms a support for the platinum 
foil. The foil is damped to this overhanging part, aiul 
is thus connected with the positive element uf the ntst 
cell in series. The Grave cell lias been largely employed 
in laboratories and by experimenter* needing a strong 
current of electricity. The Jv M,F. of its elements is 
rpo volts, and the internal resistance is low when large 
elements and large Cells are employed* probably abon! 
Q 2Q ohm. 
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parts. The cell also contains another smaller eel] of 
porous earthen ware placed in the centre, where it is cm 
closed by the *mc cylinder, o t between the plates of zinc. 
The inner cell is made of porous earthenware, a materia! 
resembling that employed Eti tfic manufacture of tiles 
and gardeners 1 flower pots, with its shape and si^e suit¬ 
able to I hat uf the outer cell. This porous cell contains 
a sheet Of platinum foil immersed in strong commercial 
nitric acid, A connecting strip of z.iiu: or other metal 
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lmve tine objuctlunable feature wlm li prevents them hmn 
being general favourites They (juth give olT noxious 
ami jinist nous fumes of nitrous oxide whilst at work, 

fU 


Kit:, ji, 
till, 


Fir.. ?i, 

Flunkcn tlilliTIf J HUl fl'U- 


and this makt* their presence itituEcruble in » room nr 
workshop unless placet! in a fume closet well ventilated 
to carry olT the objectionable odour. 

$ 53, Tick Doinu.i^Fhtm* IIh muom\T i-. Hattkhv. 
—This battery tUITers from Use Bunsen only in the de¬ 
polarising solution, that is the solution surrounding Hie 
negative doment In fact, if we empty the pmou* Cell 
of mine acid, and Till it with a solution of bichromate t>f 
polish, we shrill convert the Bunsen at blicc into a 
double-SI 11 id bichromate battery, lhe other thud in the 
outer cell being the same a* that employed in the 
Hun sen battery. The bichromate of potash solution is 
made in the following manner : ,L To eight pints or writer 
add two pints of sulphuric acid, This mixture will gel 
very hot. Whilst the mixture is still hot, stir into it 


TIfF. FULLER RAiiF.RY <Ht 

slowly one pound of finely powdered bichromate of 
jmludi, Use when cold. This is the " Hltfclropoirs 
Fluid 11 employed by Messrs. T. Gent and Co., of 
Leicester. When this solution is freshly made, it acts as 
an energetic tlcpolariser. When its action it may 

be revived by adding a small quantity of nitric acid. 
Bichromate of potash solution is a fairly good depo- 
lariser, ami does not give off nitrous fumes whilst at 
work. In this properly it is superior to nitric acid, but 
is nut odullrlv-ss, and the odour is objectionable to some 
pinsitns. It is inti so cleanly ill working as iiiimmtcid, 
for it stain* (lit; cdls ami connections with a dirty brown 
mud, and dqiosit* crystals at the bottom of the porous 
celts, 

£ 54 Tin: ITU rn llATTKRV* if we reverse the 
position uf the dmnetiLs in a double-fluid bichromate 
cell, placing the rim: in the porous cell 111 i th-: carbon 
In the larger outer cell, we tduiiin another mtriificatioii 
of the Bunsen. The buttery .nvctltod by Mr. Fuller is 
constructed nn those lines. The /Sue element in«y be 
in the font! of a holt with a lump like llul of a dumb 
bell at its lower end. or a cone with a connecting wire of 
cupper cast in its apex* The tune or lump of rirse is 
priced ill the pnnnis cell and covered with mercury. 
The cell is then Titled with a dilute sulphuric acid solu¬ 
tion, or with a mercurial solution, or {in some of the 
weaker forms of this battery) with water only. The 
negative dement in the outer cdl may be one or two 
plates of carbon. The cell may be charged with a 
iLi to rated solution of bichromate of potash made add, 
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with three ounces of acid to each pint of solution. As 
the line element is always statuling in a pool of mercury, 
it is kept well amufommU^J mid dues not waste Jivvay 
when the battery is idle. I he buttery is therefore use* 
fill for occasional and intermittent work with small coils. 
The E, M. F + of each cell is about \ $Q volts, but the 
internal resistance is higher than that of the ordinary 
double-fluid bichromate battery, 

§ 55 , Title LlKANltl.K llATTKRV — In the year 1S77 
it <HXimxrd to tile author and Ins brother, tliat I he iwdU 
nary bichromate Unil^ii might be considerably im¬ 
proved in point of cmislaiicy hy exposing a. very liirgc 
negative surface of rough rnrhrni 11 the bichromate 
solution. We therefore formed a circle of carhtin lumps 
around the porous cull, and connected these together by 
a ring of lead to form one large negative element A 
holt of end; 7.1 ue was employed hi the porous cell at first, 
but we found that the Iv M. I', of the battery was 
considerably less when using cast vine than when strips 
uf rolled jtirso were used as the positive element We 
therefore had some xluc cylinders made to go in the 
porous cell, and found these an tin|)niveiiient mi vine 
bolts As we were troubled with n deposit id crystals 
from the usual bichromate solution, we acidulated it with 
muriatic acid instead of sulphuric acid, and employed a 
solution of chloride of xine in the porous cell with the 
positive element. This battery gave excellent result!;, 
and proved to be very powerful and fairly constant. It 
could be left for weeks together unused without destroy¬ 
ing the zinc, and was always ready for use. We sub- 
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Eminently ceased using it because it gave tmnbic in 
cleaning the cells and dements, w hich became encrusted 
with crystals, and because die chlorine fumes from it 
corroded the metal work in the workshop. 

Coincident!/ with our use of this modification, 
there appeared on the market a new battery patented by 
Mr. I! Dale, named the “granule battery;* in wlikh the 
lumps of carbon employed by us were replaced by a 
plate of carbon packed with granules of carbon or Kin.dl 
tabbies - it this material, allot Lier features being the same 
ns in our battery. This is imw in use under the above 
name, and that of the * pebble carbon " battery. The 
granule cell has a slightly higher internal resistance than 
one in which a circle of carbon lumps is employed, but 
its behaviour h otherwise the same. Like all other 
bichromate of potash batteries, the K. M. V. is nearly 
two vohsnt first dosing the circuit, but soon fall*; to 150 
vnli« t remaining fairly constant at tliis nulil tlie Jujh}- 
la rising solution is exhausted. The cells are difficult to 
dean anil keep m working order, because of crystals of 
some chromic salt forming flinailg the granules of 
carbon, and on !he bottom of the porous cell. 

5 56. Tun DouiHhK-I'luiu Chromic At ms Hat- 

TKKV.—IT a solution of chromic acid is tl^'d hi the 
porous cells of a Humeri battery, instead of a solution 
of bichromate of p&Usli, the battery then becomes a 
double-fluid chromic acid battery. A solution recom¬ 
mended by Mr, S. K. lfottcme for this purpose is com- 
pised of commercial chromic acid l lb., chlorate of 
pula*h a oa.j sulphuric acid, ;t>n., water 1 quart* The 
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addition of chlorate of ]3iimproves the depolarising 
qualities of the chromic add, and tbtis. renders the 
lottery more constant. Glass cells arc preferable to 
those of stoneware or any other ware when chromic arid 
„» used* as this has a powerful corrosive action on I hi; 
cells atiel fittings. There are no noxious. !urnes arising 
from its use* and an absence of Troublesome crystals in 


the cells* 

^ 57. TiIK SfltKK hATl'KliYi—This battery* invented 
by Mt. Alfred Since, is a gnud type tT the single-fluid 
aerie J of batteries It is composed of two or mure cells 
made and filled as shown a I I'ij^. 7*4, ami connected 
together. Klidl cell may 
foe nf glass, sto tie ware, nr 
pnrcdain, and of any 
shape nr size determined ' 

upon. The demerits in , 

L’uch cdl me a plate of 
platinised silver full be¬ 
tween two plates of ;dnc 
m>nki Led from each other 
and suspended in I he ex¬ 
citing liquid from n ernss- 
har nf wood, the ends of 
which rest on the sides of 
the cell, as shown in the 
figure* Tins plates nf *inc 
ihil> 1 be amalgamated with 
mercury p ftnd art secured to the wood support by a 
brass chiiii Tint solution is one of dilute sulphuric 
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acid, in the proportion ot one measure of acid to 
ten or fifteen measures of water. The clamp on the 
zinc plates of one cell is connected by a copper wire 
with the clamp on the silver foil tn the nest cdl t and so 
oh through all the scries of cells which form the battery. 
This battery has been much used in working small 
medical coils, but it cannot be said lobe a very powerful 
battery, as the li, M_ 1\ of its elements is only about 
half a volt, anti, as it readily polarises on a dosed circuit, 
it doe* not give a current of constant strength. It lias 
the merit of working cleanly and giving little trouble 
to mount or dismount its elements, the cross bar with 
it< depending plates being lifted out of the solution 
when the battery is not required* 

$ 5S. Tint Wat.KICK lUrtTkY —It a plate of pla¬ 
tinised carbon be substituted ior the silver foil, and is 
suspended from the cross-bar between two plates of xinc, 
the Since cdl is converted into a Walker cell, the iiivun- 
tinn of Mr Walker, a telegraph siqHirintcnck'nl of the 
South-Eastern Railway, The Walker cell is slightly 
suiterior to the Since in having a higher K. M. R and 
a lower internal resistance, and also costing less in cori- 
■Umetion, Although the cells may be of any shape or 
size, the half-pint capacity, rectangular shape, is gene¬ 
rally employed in a battery for a small medical coil. 

$ 59. Tim Sinclk-Fluid llu kudmatk Hattkkv. 
—H a plate of plain carbon is used in the Walker cell 
instead of a pinto of platinised carbon, and the cell is 
charged with a solution of bichromate of potash instead 
of dilute sill pin ir lc acid, it is known as the hichmttiMi: 
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[t is Touncl lobe more economical to rcvurfltf the 
position of the elements and enclose a zinc phut be¬ 
tween two carbon platan, its then both sides of the zinc 
plate arc rendered effective in generating the current, 
and both shies are equally worn. A* bichromate of 
potash has a tendency lo crystallise out iif its solution 
and creep tip over I he plates and connections, ill esc 
slum Id ht; arranged lor ea*-y removal of [lie plates ftir 
cleansing purposes, aiul it is advisalde bn have ihe zinc 
plnte reversible, so as Ilj- be able to reverse (be niih mul 
wear bu|h ends., If a cross-bar of wood Es made to 
support the pi rites* as shewn in Tig. 74* the xlitc plate 
can always lie easily slipped in anti nut of tire central 
slit when the brass clamp nn the carbon plates has been 
removed. 

In the single-fluid cells scut out liy ^lr. K. Schall 
with his portable medical mik, the clamps are at the 
ends of levers liinycd to the titles of the h illery box. 
The side edges of the plaid* me connected by these 
cl Amps instead of the top edges* and their dept 1 1 of 
Immersion can Ij^ easily regulated nr one uf I he plates 
withdrawn at any lime without disturbing the cornice- 
lions of (lie others* This is a great convenience* both 
for cleaning the dements and also for regulating the 
volume of current ftnm the battery. 

When a large battery of this type is desired* as fur 
working a targe spark coil- it is advisable to still further 
increase the surface of the negative dement by enclosing 
the ?ine between four carbon plates arranged in the 
form of open V"s on each side of the zinc, This is done 
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fit (lie large hatlcry made b) Misers, T* Cu.-nl A Cm., 
Faraday Works, tx^COslcr, hint shown in the ittcnrn- 
pailying ill nitration, 1’ig. I'liis buttery is really fmc 
of the double-fluid tyjic, but can bi^ wt-iked as a single- 
fluid battery by remming the j> mms tvl]*. El will be 
seen from the i dust rat uni that ihc lour Crti 1 n ms are cast 
in a connecting 1 bar of lead, and the aim - '"lenient is a 
massive wcdgc-sliapdd piece of zinc ptm-mlud with a 
projecting ettp nm the tup to holt) smile mercury for 
the purpose of keeping 1 the (dale well amalgamated. 
El may 1 jc noted here that ili^ /.'me plates in bichromate 
of potash will lions are specially liable ir> local aeimu 
anil consequent i lost me i ton when the hut Fry is mil i it 
use. They must thenToii," be well uuudgnimLlcd with 
mercury and kept in this condition by frequent reneveals 
of the mercurial coat,* They must also be lifted out of 
the solution when nut in ncftial use. The solutions 
employed in a single-Ibid hidiroinuic cell may Ih: either 
of the following ; ■ 

No. E. Bkhr/mwte Sofirfka ,—Finely powder 3 os- or 
bichromate nf potash ami dissolve it in [ pint of boiling 
writer con taint'd in a jinxed earthenware far a stoneware 
vessel. Allow Ibis hi cool, then add in a line stream, or 
drop by drop whilst stirring with a glass rod, 3 lie id 
ounces of sulphuric acid, /,r. oil of vitriol I'his solution 
must be allowed to get quite cold before being placed 
in the battery cell, or it will violently attack the zinc* 

N o, 2- Chromic A chi Solution. -^ Add 3 02. of chromic 

* 'the blUI 14ii>n iif a -cm. ji 1 1 vil|>1 1 nlii vf 1iFL-lnit]f L.* l'ji.Ii j^nllii-ih ■>! ;u.|iiLii>lt 
vLII ribikt lit ktL’S‘iii|; the trine* hi |^*iJ cn ml it tun. 

I 
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aeiil to 1 pint <>f In he-warm rain writer and stir with a 
glass red until rill the crystals have been dissolved, 
Tlieu add gradually, as before, 3 fluid ounces of sul¬ 
phuric acid. This solution must also lic allowed to get 
cold twftrre using it in the battery cells. 

No. 3, Cftmtuk Ac id Solution*— I s repa rc a dilute 
Kohitimi of sulphuric acid in the proportion nf one 
measure of the acid to 12 measure* of water, then add 
five ounces by weight of chromic acid 10 each quart of 
dilute acid, stirring all together until the chromic acid 
crystals are all d issulvcd, Allow this solution tip cool 
Fie fore placing It in the battery cells nr it will waste the 
xinc plates. 

The Single-Fluid Hichromatc Mattery has luukigotie 
several alterations and iimdEficutlmss in the bauds of 
invent! re users. These modi heat ions consist mostly in 
arrangements of the elements for easily lifting them out 
of the solution, or shape of the various parts to inccl 
the r equipments of portable medical c<iils and ol 
cabinet coils. Among many others niigEit 3>c mentioned 
Dr. Spamcr's and IV. StochreFs batteries, specially 
arranged for compactness ; Remigcr's battery, in which 
the connect ions arc made by fusing nr soldering them 
together ; Volin!ini’s battery, in which the zincs are cast 
willi mercury to obviate the necessity of amalgamation; 
ami Galffo's plunge battery, in which the dements are 
Arranged for easy removal from the cells by lifting the 
cover of Hie box in which the battery i& placed. The 
PoggeiKiorf battery is also a bichromate battery. All 
of these may be worked with a cliruntk acid solution. 
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5 Go. Tai&v Botile-: Blchkomatk Battery .—This 
in merely a handy form of a single-fluid bichrom ate cd I, 
made in the form of a bottle, as shown at Fig* A 
cover of polished hard wood is fitted to a collar of brass 
which fits the neck of the bottle like a sleeve or like the 
cover of a canister. Two carbon plates, long enough 
to nearly readt the bottom of the bottle, is secured to 
ihe cover by two binding screws, the 
tangs of which pass down into lend 
I leads cast on the earlimis. Between 
these lead heads is fixed a socket or 
sleeve of brass, into which tils a brass 
real made to slide stiffly in the socket. 
One end of this rod is screwed into a 
zinc plate half ill ■ length of the carbon 
plates, and ihe other end terminates hi 
t ;i milled head of brass. I he socket 
it whteh this rod slide* is connected by 
Ti \trip of brans to one «f the connecting 
pillars on the cuvcr, whilst the other 
pillar is attached to a strip of brass 
spanning the binding screw* of the 
two carbon plates. When the battery 
is tint lit work, the r.iue plate may be 
lilted ouL of llie solution by pul ling up the sliding rod 
of brass, care being always tiketi in charging the cell to 
have the solution just one 1 in, below the lower cml 
of the zinc when thus drawn up. 

At Fig. 77 is shown a inure powerful form nf the 
same cull, which consists of a glass jar, like a confcC- 


» 
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tiotsery jar, fitted with a hard wood cover from which is 
suspended three carbon pktes and two zinc plates Eu 
the space* between the carbons. The sliding rods and 
the connections arc similar to those in the other form of 
cell. The space between the surfaces of carbon and 
zinc need never exceed k an inch. The zincs must be 
well amalgamated, and this must be frequently renewed. 
Any single-fluid bichromate or chromic 
acid solution may be used in these 
bullies or jars. The lv M F. of each 
maybe pul down at 2 volts, and I lie 
internal resistance as from ooi iocy08 
ohm. Any number of these cell* may 
be connected to form a battery. 

Single-fluid bichromate of potash 
nnd chromic acid cells have Elm 
advantage of being easily set up and 
charged, and giving a powerful current 
v.'In n the circuit is first dosed. But 
l hey soon polarise, ami consequently v "' V- 
t!m force of the current diminishes l>,ll ' 1|lr ri ^ 11 li ‘ ™ -lf 
l after the circuit has been closed for a 

few minutes, and this is socially tiulicttblf! when th; 
resistance of the circuit is h»w. Clinimic acid is superior 
to bichromate of potash as a dcpclartsei. The cos\ 
is about is. per lb. 

* (Si. Tin: l.tciAficiri': lUiTliitv.- This battery, the 
invention of ]V(. Georges heclaniche, consists of .3 glass 
CC U „f special shape (resembling :i wide-mouthed bottle 
j with square sides, as shown at hig, ^0 enclosing a cell 





1 
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i 7 j INDUCTION CO/LS. 

oT porous earth imwarc fitted with n carbon tod packed 
with a mixture of equal parts of biunxtdc of manganese 
ami carbon broken to the size of peas and sifted free 
from dust. The cue ban rod lias 11 lead head ami on it, 
enclosing a binding screw fnf connection, as shown at 
log. 7$. The top of the cell is sealed with pitch, nml 
die carbon head painted with I Inins wick black, A rot] 
of Kinc (lug, 79^ with n copper wire cast Irk it tor con. 
ncction, form* the positive del lent in the outer cell, 
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ft hi eh is chatted wlllt :i hidt-'.itur.iU’d solution of sab 
;ju maniac to rain water. The dcjvdiinser hi I his udl Is 
It .: binnvidcor peroxide of tnangEiitese^ and Lho exciter 
is the sal-ammoniac solution. The lb M. If obtained 
from 7 -inc and cnrboii under these emu I hi mis and in this 
solution, may he put at at unit i 50 volts. The internal 
rebalance! of the cells varied very 11 inch with their size, 
from o‘po up to 150 ohm This battery, originally 
intended for ringing electric bells, has undergone several 


THE AtiGLOMFR-'U'F- U£Cf.ANCffK RATTiLtiV , w 

modifications in the hands of its inventor and the?? 
manufacturers and users. The use of manganese per- 
oxiilc as a depolarizer, and sal-ainniouiac as «oi exciter, 
enables makers to construct batteries which may be 
kupt hi working order ready for use for months or years 
without waste of zinc or corrosion of connections. 
They are thus specially suitable to the work of actuating 
medical coil*. 

§ 62 . Tin: AuttLOMKHATti Li&lanciik Hattkiiy,.— 
Thtz modification of the Lccl&iiehti edl, by the inventor 
himself, consists in the use of agglomerate blocks of 
manganese powder, carbon, and other substances, instead 


Y\r r .*a. VUi,***. 

Au^im-f.A- h . 1 ^ 1 * hi I mil " Hr-jlrti 

of porous cells. The blocks are formed under great 
heal ami pressure by a patent process. A reettiijpaktr 
block is plftced mi each stdo id the usual carbon 
element and secured in clime enntsHSt with it by rubber 
hands, as shown at Fig. Ko. This arrangement Has been 
muddied by several makers A very uzeiul modilicutiuo 
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MODIFfCAT/ONS OF 77/F LECLANCUE BATTERY. >75 
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consists in compressing I he agghuncnite mixture into 
ihe Irmii r>f a cylinder 6 in, in lentils by 3 in. in 

diameter with a projecting lug of carbon, capped with 
lead and fitted with a binding screw in the usual manner. 
Another modification is shown at Fig. 82. The central 
carbon is fluted and a round block of the agglomerate 


Vic. Si. 

Sii-JlWk Oil, 

material is fitted in to each of l he grooves, all being 
bound together with rubl>cr bands. Tire advantages 
obtnined by the use of these blocks are, a considerable 
reduction of the internal resistance of the cell (which is 
stated to be 050 ohm for the ordimiry shape and xyzo 
fur the fluted shapej and a consequent huger volume of 


current obtainable from the coll. This advantage over 
the old form of Ledanche cell renders it useful for 
working the larger sizes of medical coils and spark coils 
of moderate size. 

j 6 $ r MODIJ- iCiVTIONSOFTHELlECLAMumBATTi-RV. 
—The invention of ftT. Leebnehi has received a good 
deal of deserved attention from battery 
users, and a large number of modmcaiiotis 
have consequently been introduced. These 
may here lie briefly mentioned. f. 

Heivryrtf Lar/anc/tfi.^ In this cell the 
position of the dements is reversed, E he 
zinc rod being placed in the porous cell, 

(his being packed in the outer cell with 
the usual Carbon and peroxide of 11 inn- 
gane.se mixture Hy this means a lower 
internal resistance is secured and the 
negative element is increased. 2. Tht ^ |( , 

A />/*/<'£*! yfh CfirtngAh'd ( At feu CtfL —This ^ -l .1- usii** 

mod ill eat inn, invented and patented by * i-v.-i-wv, n. 
Mr. K Applegiii th. hut nqw the property 
of IX Judson & Sons, consists in the usv 
of a carbon cell, corrugated insidc 1 as lbe 
negative dement. At ihc bottom ul the 
cell is a layer of manganese peroxide. 

The zinc rod is suspended in the cell l.mn 
a stoneware cover, which Insulates it frnin 
tile carbon. Until the round and square 
forms of this cell ate shown at l-"ijjs. 83 and LiLl - r> i" 1JV 
B4. There is no porous cell required, and it may be 
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iiised Iiy MN.-s.’i-i.Ti., T, (Still & C«„ Leicester, :■ special f-sirm 
n-l|Ti Jl it Kim* jil.ilrs living liniilv l’«»i wmEdUg roils. 44e, 
lily same Him supplied a paten! instituted imlcr cell lor 
the Lcclanch'A battery, ns shown at lug 3 < 5 > The edge 
of thin cell is in lhe form of a shallow trough* which h 
kept filled with oil and thus prevents the troublesomj 
exosmosc or creeping over of the sal-ammoniac salts. 

Lei ter s Fbis is ft doflft) cdl made of 

ebonite in rectangular form, 1 ft„ 6 in. by 1 ft 6 in. by 5 in. 
A cylinder or case of ebonite or gutta-perdm perforated 
with longitudinal slits holds the zme, element. The 
remainder of the eel] is packed with lumps of manganese 
ore nnd lumps of carbon in contact with a carbon plate. 
The cell is charged with the usual sahamimmiae solu¬ 
tion There have been also several other modifications 
of the LcctancUu cell hy Tyer. IV]arcus, Hinder, luster, 
Gailfc, Chirk & M airhead, and other users of batteries. 

§ 64. Rl:MARKS ON Ttf£ LhX'LAMJIIE SlRI^ OF 
I SAT ri L 'KiltR.—1 n the construction of this scries of bat- 
terkn. ti’.r best results arc obtained with a large negative 
dement in close contact with the di jjolarlser, which is, 
in this cell, peroxide of manganese. As peroxide of 
manganese is an inferior conductor of the current* and 
the grains of this ore are of irregular form* presenting 
many small angles instead of plane surfaces for contact, 
it is advisable to use large grains and sift these free 
from dust or wash them before using the ore. The 
same remarks apply to the grains of carbon employed 
in the packing mixture which are used to form a 
conducting medium between the grains of manganese 
N 


hv/n/CTto.v com 


Fig. 


made semi dry by packing the riiic nxl wi|h cotton* 
wwi satmuu-tl i» strong sa1-iu«nioukic Hr* 

Applegarth used this h>nu hx 
] tollable medical coil*. 3. VA' 

.J usliH*LecftifidK cW/.-— M r H- 
!*.. Ana-tin described in IIVr£, 
\ol r si., h modifier I h m uf the 
Lcclanche cell devised by him- 
self A zinc plate is enveloped 

tn several fold* of white blotting 
paper At id placed in the centre 
11 JfcctNi., o | stoneware jar. On each 
sidti, at the distance of 4 an 
inch, is placed two r carbon 
plates capped with lead in the 
ordinary manner. The whole 
is packed with the usual carbon 
and inaiiganeMt mixture. 4. 

/. Atvtufa'j Centra/ Attic hiitU'ty* 

_1(11I1 is fiinu, shown in sctliou 

at lug SS, the M^mis l >o1 is 
replaced by a carbon cylinder 
resting upon a glass kiot. 1 lie 
/.me rod is contained in a pcrf.n- 
aied tube in the centre of the 
cylinder, and the space around 
ibis tube is packed with tlie 
iml usual carbon and manganc*- 

mixture. 1 he internal resistance of this cdl is said to 

be than that of the ordinary Lcduucliv It W 3 i 


Firth W. 

Cv«i. & Ou.'i I ■L-'-u.lifeNiB 
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1*3 tffl*UCT!ON CO/LS. 

ore, The solution of sahauimuimc should be concen¬ 
trated, because in this form it offers less resistance to 
the current, It should he made with rain water instead 
oT riv^r or spring water, so as to prevent the introduction 
of I [me. it is not necessary to amalgamate the zinc 
rods, but they work better and last longer wfoen they 
are amalgamated with mercury. Rod* cut from best 
rolled sheet-zinc, or strips of this material, work better 
than rods of cast sine, last longer, and give better 
results. Caro most always he taken to thoroughly 
insulate the two elements from each other above solu¬ 
tion line, as tine smallest leakage in tbe circuit soon 
exhausts the manganese of its depolarising properties. 
Culls of this class may not be left on short circuit or 
an a closed circuit for any length of time, nor should 
they be worked on a circuit of less resistance than the 
internal resistance of the battery. The battery keeps 
in working order longest when the cells are kepi in a 
cool damp place. 

£ 6 $. Duy Haiti' imi&-—Although ilie I Blanche 
scries of batteries site less I rouble some to keep in nr tier 
diiits these of the acid type. and Hit solution of hilI- 
aiiiinoniac doe* not tuli-w injury |o clothes, carpets, and 
furniture when spilled, there always remain* the tkmger 
of making a mess with the spilled liquid, evert when 
the cells are sc.ah:d, for it is impossible lu Suive them 
air-tight and watei-light, as a vent uvust be provided 
for the gases formed by the decomposition of the 
solution. H^nce the cells must always be kept right i 
side up, and must be examined to see that they contain | 


.DA- Y BA TTBKIES. ^ 

solution before eon nee ting them to a coil, These in* 
conveniences Attending thdr use with portable medical 
coiK has led to a desire for a battery that will not spill 
it* liquid when capsized, or the cells be broken by an 
accident. This desire has been gratified by the inven- 
Iton of several form* of so called dry batteries, that is, 
those In which a paste supersedes the use of a liquid as 
an excitant In the older forms of dry batteries, tlm 
2Inc element was enveloped in several folds of blotting 
paper moistened with a solution of a dcliquiscent salt 
sndi as v'mc chloride, ami separated from the negative 
element by the same material Following Ibis, came 
cotton wool, peat moss, sawdust, and similar absorbent 
materials soaked in the exciting solution and packed 
around the positive dement. All those have a high 
resistance, which increase* as the damp material dries, 
and crystals uf the exciting salt form in Lite pores acid 
device* of the absorbent This draulmck led to the 
use of pastes of a ricliquisccnt character, some of which 
will be mow noticed, 

Scrnwtwip* Dry ihtimy, — In I lie Semartmv dry cell, 
the carbon plate is coaled with a paste izump^ed of an 
aminoniutn-tiKmiric compound to j^lj e^„ soil mul¬ 
ch linidc 3 iKLiis, silver chloride \ part moistened 
with a solution of chloride of nuc* "3 he paste 
coveted with several fnhls of blotting paper moistened 
vfih a solution uf due chloride and i:mutnon salt, and the 
•tine plate h laid on the blotting juqxir which serves a? a 
pm’nus partition bcuveen the two element*. The whole 
i* bound lightly together and endowed in an ebonite celt. 
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7 fit CritSsiitr Dry Hutfcry -—T his battery, the invention 
of I)r. thin ner, la composed of a miz canister filled 
with an exciting and dr polarising paste si mounding a 
central element of carbon. The aide canistct forms the 
outer containing cell and positive element combined, 
its inner surface being exposed to the action of the 
excithg Ingredient of the paste which it contains. 
This paste is a patented and secret preparation coni' 
posed m ami y of gyp sum and oxide of zinc, together 
with some chloride of zinc and Sal-Ammoniac ^rihuiun, 
f he caihon cube or cylinder forming 
the negative deiiu-ut is pressed into 
the jtfisty itia^s idler this bus been 
placed in the canister* mid the paste 
is coated or scaled with a bi lum hi this 
cntiipnimd r Tin- emitter may be of 
any shape i»r si jui, i Tiu gemi.d form 
being similar to the sealed dry cell 
jihmvn at Fig.-K; . Lfousc fur medical 
coils I ml- iug of nvt r titj*ufitt Turin. T he 
E M J\ of each cell has been slated .is i’5o volts, the 
interna! resistance of the larger cells is lower than that 
of Leclanche cells of equal size, and the battery dues not 
polarise so quickly as the J.eehllchO The celts may be 
placed in any posh ion, and work equally well whether 
standing rm end or lying on their sides. They arc nut 
injuriously affected by extremes of beat or cold, ami 
may be regenerated, when exhausted, by passing a 
strong electric current through them fnnu curium to 
line for a few hours. They arc very suitable to portable 


DRY BATTERlDS. r8i 

medical cnih, but cannot lie recommended for Inrge rolls. 
Other manufacturing clcctririmis (as 

S. Coxeter & S<mJ also supply dry 
ki;ttries of their own make, some of 
which bear a strong resemblance to 
the Gassier dry battery. 

Messrs. Siemens IJros., Ltd., arc Hie 
proprietors of two excellent forms nf 
diy cells, which have lieen highly com¬ 
mended by Mr r Sc hall. The HVUcson 
dry cell liai been in iv*c fnrut-vml ycais, 
bnt (licii "ObiLch thy cell 11 is nol so 

Tftf Ofuwh 
Dry h\tf(rn \— 

Tins ktlU ry (a 
cell nt wliitli 

Is shown a I big. Hq) Nd* fair in 
merit lbe name of a IVrieet Dry 
IMlciy* The Iv M \\ of tin 
eleiueiiis is abi'tTl the same as 
that of the Ga&tpier, but die in¬ 
ternal resistance nf each cell is 
much jim'cl for tt]ii;il •cizc*, and 
llie depeilai king action move 
perfect. Ah a consequence; the 
ci incut obtain able from a battery 
Fig. mi. of 1 1 ic Ohrid i cells is mi tel i stronger 

Ti! t" Oku:(i *• l a y cwl j hati i h al i dg ;n ned f n i m Lucia i ictii 

or Caiwucr cells of equal ske, and llu: current is also 



i-tc. *7, 

Hc-.li’ a Ilrj Cell. 



Fig- UK, 

ftt ipu.il-. ten. 


well kimwn., 
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moire constant. A ImtkTy id Ihrec sucli colls nf Hie 
larger site djmvu in Ihu amiuncd figure will wmk ,1 
coiE giving uu inch spaili, and two midi ctlln will work 
a riL'dicnl coil. 

| 66. CiiLOKibK ok Sli.VKk ElA'mcKiKS.—In 1 HG 0 
Maric-Davy suggested tile usv of silver chloride as a 
depolarizer, In iSflSi Messrs. Wantu tie Ln Rue and 
Muller put this suggestion into practice by fusing some 
silver chloride around a silver wire ami employing this 
as the negative dement opposed to imam alga mated 
r.inc as a positive element in <i solution of common salt. 
Subsequently the Warren dc La Rue chloride of silver 
battery appeared in the form uf several small cylindrical 
cells, each u>Htruniug a strip of silver coated with fused 
silver chloride and a strip of imam alga mated zinc in a 
solution of sal-a in mu niac. The E, M. F, of such a pair 
3 I OJ VOltS. 

M, Guifle improved the form of this battery, and 
made it portable by enveloping I lie elements with filter 
paper soaked in a solution of zinc chloride, amt cnclwu 
mg them in an ebonite case. Such batteries are sold 
with sum 11 medical cotls iin|n*rfccd from the Continent, 
In iStio the buttery was still further improved and in 
this form is described by M. Niatukt iti his 44 Traits 
Elemental rede la Talc Eicctrtqut." in 1,339 Mr, K. Schall 
of Wig more Street, London, made several important 
alterations in the construction of this rdl, by which he 
obtained a hig icr E, M. F. and a greater constancy of 


FiC. 90. 

Mr. a.lNLlt* imp™** HliuT i%iari&e 6^1'rf.r 


spilling of the solution is prevented by rubber washers 

around the connecting wires, where they pass through 
the lid* and the gases formed by decomposition in the 
cell are liberated by a small safely valve. The Iv M. K 
nf each pair is 17 volts and the internal resistance of 
each cell is oj ohm. Mr. Schall claims for h.s battens 


CHLORIDE OF STIVE# BATTERIES* 


current, In his improved form oT cell, shown at Fig. Jp. 
a plate of silver, Imbedded in fused silver chloride, is 
suspended from the tightly-fitting ebonite lid of a glass 
jar by a stiver wire. From the same lid is suspended 
an amalgamated ahic rod guarded from contact with 
the silver plate by rubber washers. Evaporation and 
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exhausted, it tuny be renewed and a new silver plate put 
In the cell at a cost of Sd. for the smaller size up to 
29. 9& for the larger stae. The aiie No. IQ6, measuring 
ig in. square x 5 in. in height, and weighing 12 oz., is 
recommended for working medical coils, and the larger 
sixes for electric cauteries and small electric lights. 
These last could also be used for working large coils, 
l-'jg. pi shows its adaptation lo a Dubois-Raymond 
■nodical coil. 

£ 6;. SULPHA il- OF Mitttcuuv BaitK hlKS.—Small 
ihh table medical coils and batteries imported from the 


l-'ic* 33. 


S*r!«l Of Jil:il ic- tLlIKiT. 

-1 Jt" A 1 *— fWiiHVll*iiP. fi llInum S*|;i|«hLs 14 Z>w 


Continent arc frequently fitted with a small trough 
battery of two cells. These m e generally ur the Msirle- 
Davy sulphate of mercury pattern, as shown in section 
at Fig. 92, The trough is made of ebonite divided in 
the centre by an ebonite partition to form two cells. 
The carbon C in the left-hand cell is connected to a 
platinum wire, which is attached to the contact piece u 
mid connects this element with the curved spring R. 
The space above the carbon plate T is filled with a 
paste of hi sulphate of mercury in water, and on this Is 
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S UI. rtf A i E OF MERCUR V BATTER fES* ri * 


that they are smaller, lighter, mid more portable than 
any other battery of equal power There k no chemical 
action while the circuit is interrupted. They may be 
left idle for many months without injury, because there 
are no crystals formed, and the cells consequently keep 
their original strength for years if they have not previ¬ 
ously been exhausted by actual use. For this m iskhj 


EMuikHrTCM-l Meh. C.I0 **.\ S,|™ I M-xMc tbtirtj 

dicy are always ready Jcsr use and require very little 
attention, 1 he cells arc made in vaHntis sizis, from 
i in square x 5 in. iti height, up ii> nj in. squatc^tdl in, 
in height, with a weight, when filteil, oi Hr-iM + 1 uk. „j, t „ 
40 OS! , according Inulise. The sitmllir sine will furnish 
I ampere hour of current, ami die size 20 ampere 

hours of current with one charge. When the charge is 
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iss induction coil s. 

laid the massive sitic cover 7*, which forms the positive 
element of the cell. This cover rests on a piojcciing 
tug of ebonite nti the left-hind side, mid a spring of 
platinum P on the right-hand side, this same spring 
going through the ebonite partition to the carbon plate 
in the next cell, thus connecting the zinc of one cell 
with Hie carbon of the next. In Hie next cell a platf* 
mini &Li|P]Hirt for the sdne connects this at a with Hie 
curved spring u\ which, together with the spring at the 
other end, forms Hie two terminal* of the buttery Tile 
cells are merely filled with water up to the top of the 
7.inc covers, The sulphate of mercury performs the 
part of a depolarizer, mid as it decomposes into metallic 
mercury and sulphuric acid when the battery circuit is 
closed, it furnishes an excitant for the zinc ami mercury 
to keep this element amalgamated. Tins is a very 
constant form of battery. The main drawback to its 
general u?c Kes in the well-known danger of employing 
a poisonous salt of mercury, anil ihe high [price of this 
article. The dements in this battery have an K. M. !■'_ 
of rjz vnlts, and the resistance of each cell is from 
? to I i dun. 

The Siktuisihit-ff ihUUry is also a sulphate of mercury 
battery, in which carbon and Kind plates arc Immersed 
in an acidulated solution of mei'CUiy sulphate. In Hie 
Lattma-Chiik BAtiery i a layer of pure mercury forms 
the negative element, and xinc the positive denunt t 
immersed in a solution of mercury sulphate over the 
negative element. 

Many other forms of primary battery celts might lur 


ACCUMULATOR OR SECONDARY BATTERIES- 1 8 ? 

mentioned, belonging to the Darnell or Sulphate of 
Copper series, but these are rarely if ever employed by 
the users of induction coils, since, although they arc 
excellent batteries where constant currents arc required, 
they are troublesome to keep in order when only em¬ 
ployed intermittently ns in working induction coils, 

§ 61 Accumulator ok Ski/onhaicy lUTTicuiks.— 
These powerful butteries arc eminently suUnblc to the 
wotk of actuating indue Him culls of nil classed, but 
their construction does not come well within tile pro¬ 
vince uf the coll maker—amateur or professional—since 
must, if not atl the processes by which the modem and 
best forms are produced aru covered by existing 
patents. In the ordinary form of accumulator cells, the 
current i^ gene rated by nit exchange nf oxygen between 
two plates of lead, one nf which is coated with finely- 
divided or spongy lend, and the other coated with a 
peroxide of lend, both farmed by an cldc tmly lie process 
neccxsi taring u strong current of electric Ely. 'Ihe plate 
coated with spongy lead is Ihe negative, aiid Ihe plate 
| coaled with lead peroxide is tlic positive clement of ihe 
i battery. The relative position ami condition nf these 
plates are reversible by the same: electrolytic process 
| employed in forming them, that is b* say, when balance 
j nf {Kituiitial is restored in the ceil by Hie spongy lead 

; on the negative being converted into lead oxide, and 

I ihe higher oxide on the positive plate being reduced, 
we can make the negative plate again give up the 
oxygen il has absorbed and transfer il buck to the 
erstwhile positive plate. This is named “charging" the 
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LiTHANODE HA TT&EVES, 


The; pasted plates are then formed into negative anti 
positive dements by the electrolytic process just de¬ 
scribed. Any number or plates (according to the 
capacity uf tlic cell) may be placed m one cell at 
distances of t in- apart, but Oil# half of the number 
must be positive and the other half negative, connected 
alternately In form one serf* 1 * of positive plates on otic 
conductor, opposed to a series of negative plates Con¬ 
nected to the opposite conductor. I he two elements 
in one cell have an I L M, F. of 2 volts when fully and 
freshly charged, the capacity of cadi cell being calcu¬ 
lated at the rate of 6 amjhire hours for each square 
foot of positive dement in the cell, ft will thus be 
seen that a suitable dynamo or similar F nvefful gene¬ 
rator of electricity is needed in making accumulate, 
and tins must be used to re charge the cells when they 
arc exhausted. 

Full informal ium on making, charging, ami wo iking 
accumulators will be found in a book on kLvclric Light 
Installations, by Sir U Salomons, published by Messrs, 

Whittaker & Co * at , . * 

§ % LiTtiiiMOMK tt\minia»- It"* am ics of nat- 

(uika was invented and patented by Ml. Fit* Herald* 
and niiidc by Messrs Cnllioul, l^n & liadfortl, 57u p 
11 at loti Garden, Jv.C + , have for iheir negativeclcnlcMa f 
pinks of a j-nlwUniCe tunned lilhatmcfo. I his is an 
t.xidc of lead u-mhliied with wiinc himliiig soMsmre 
and cmnpscssed by Stable machinery into r^ ca 
resembling ulcwe^rniiifid carbon plates in substance, 
but nf a reddish bvowu colour. The pUlcs are very 


-v 

Fpc, f}i< 

Stvlhflifll 4^ fl't An. 4|>-iulj,| |.r- 

lead oxide (litharge) and sulphuric acid. When the 
paste has become firm, the plates are placed in cells 
made of glass, stoneware, ebonite or similar acid-proof 
material, acid the cells are charged with a solution 
of one part sulphuric acid in ten parts of water, or, 
more strictly speaking, a dilute solution of sulphuric 
acid having a specific grin icy nf from r 170 to 11 jo* 


/AD UC 7 VON C 'OILS. 


cell, ami is done by sending a strong current through 
the add solution in the cell, frorn the negative to the 
positive plate, for several hours. flic plate* :ue prepared 
in the first place by perforating sheet lend of A in. 
thickness with a number of small billed so tes to form a 
sieve-1ihe grid, as shown at Fig. yj t and to press into 
these holes with a ..k-if spatula a paste made up of 
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friablc h and will not bear being connected to brass 
damps in the ordinary maimer* they ^ru therefore sent 
out with platinum Toil connections clamed with ebonite 
collars and screws, VVlien a cell is furnished with one 
of these plates opposed to a similar plate of amal¬ 
gamated ?.iue in the ordinary buttery solution of dilute 
sul phnric acid, the I L M, of uadi p:iir is 2 '3 5. volts., and 
cells having a me.uinnciiiciit of j x 14x4] hare a capacity 




I. i C«!!l. ] 'hi Lu 'Vi > iiii|ti!#iof. 

11 f 4 ainpr j'E- hours. When tin- lilliaumk plate iiiis bermne 
exhausted of its sumhis nxi geis, H may Ik: replaced 
with another |l;ilc\ or the cdJ may be lcclmrgol an ac¬ 
cumulatin' by sending a smalt volume of cinrvnl through 
ft from a primary bulk-iy or a small d> naurn. LUIunndc 
plates ate also usL-d by ihe same linn hi the mami fan lire 
of llurir well-known pocket and pmtahle accumi] brims. 
The cells of these are made of ebonite with acid-proof 



covers and stoppers, the pocket variety shown at Fig. 94 
being curved to lit the coat breast-pocket of the wearer. 
They are employed with small portable electric lights 
for surgical and other purposes, for which they are 
admirably suitable, and arc equally useful for working 
indue! Eon cods. 


r_!TKAS r Or*E ft A TTFRIEX, 
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CH AFTER VI L 

FI- PA !K OF l (Hi-S AN11 nAITKRI>S 

§ yo. RrcAht ov Itarmtiifr.—A n the motive power 
for induction coil 1 ; is obtained from haMcias, the n.e 
clement* of which are consumed to generate the electric 
current, these parts of the apparatus will need most 
ft eluent repair and rCilCu nL The repairs .nul runcwiih 
will differ with each type of battery employed, ami arc 
here summarised 

/in mm tt W Gwi*t i^aft frits, -Tin: negative ck-menU 
of carbon and plat inn an in t lu-^^ killt-ires may he re* 
gnrded as induatrnclihle hy acid. When carbon plates 
nui.l bars are broken, they Caunnt be Htrmceahlj' mended, 
hnl must be renewed. I'liv hr.ins mtui riding clamps mi 
the carbons are liable to corrosion by I lie nitrous fumes 
rising I'txitn the iich'l. These funlcs attack the threads of 
the screws find dissolve I Hem. To pi event tins, clean 
the screws in warm water, washing u|V, k 11 lhc green dirt, 
llicn dry in Hot sawdust,, and oil lire screws, or dip them 
whilst Hot Id melted paraffin, wiping olT the,surplus with 
a rag. If the corrotifon has been allowed t<> ilry in the 
fioc^vs. they si a i aid be soaked isi very dilute jutphimc 


HE PA IK OF BA TTERMS. 

add solution (1 part acid in 30 to 4 = F rls of water) 
uut'h the corrosion has been loosened. No attempt 
should be made to loosen corroded screws until they 
have been thus soaked in dilute add for an hour or 
more. The whole damp may be thu- protected, care 
being taken to clear off the oil or paraffin from the 
Inside of tire clamp where it haft to come into contact 
with the caihon. These instructions apply to the biud- 
1 ,tg screws and terminals of all batteries, lire zincs 
mijS t be taken out of the colls after each run, and brushed 
cl van in tire battery acid, then rinsed in water If hare 
jiivy s]uHs appear on lire plate* fir cylinders, they must 
be re-mndgamuted will) niWtiiry. When tire rtfUrfc acid 
in lire porous cells cease* lo fume, and is deal or colour¬ 
less when pom-cd mil of tire cells, It is no longer of any 
use, mul must be thrown hwa y+ The dilute sulphuric 
ucitl may he used several times if care be taken to keep 
it free <rr> m nitric acid, 

lh*uhk-th;J iUihnntttitc and Chmmt A ad Li'ths— 
The foregoing run laths apply t" \iu:>e also. Whilst 
lire dvjioln rising solution remain* yet tow. tu.mgc, or a 
lufnl hviiwii. it may Vre used si** tin, but when it t'u'rss 
blai'k ur green, it is. of no furl her use, hud must Ire Lliruufu 
aw , y Kvery pint of Liu* buttery must ho well washed 
with water he fine pul ling it away, a in I the porous tells 
must be left always standing full of water in water, 
| Should crystals ham in the cells, dissolve them in warm 
water before attempting to move the /me or carbon 
embedded in them, or the porous cells may Ire broken 
hi the attempt. These remarks :W S > J &\"* [[ y 1 " Ll11 
o 
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double-fluid biclirmnate mul chromic acid butteries nud 
specially to iSic- tufli&r find the gHtmtfe ftttbju fumis of 
them, tf lend heads me employed un the cnfbtin%ility 
should be frequently cleaned by brushing thcip in hot 
water, and re- 1 sainted wills Brunswick black when dry. 
Paraffin 5a no protection in inelnl when chromic acid is 
used in the solution, If the lead heads become loose,, 
they must be melted nlf, and new heads cast on the 
carbons. Keep all connections free- of touch with die 
chromic acid solution. 

Sw^fi'-hhtni thrum ic Acid mtd Ilkhicmott £tt tie ties. 
“Specia.1 attention must be paid tq the amalgamation 
of the zitics in those batteries, 'll icy may need re- 
amalgamating after each time of using them, until the 
zinc get;* well permeated with mercury. The plates 
should be reversed frequently, so as to wear both ends 
alike. The lead heads on the carbon pluies will tiecd 
frequent examination, for the chromic salts are ver¬ 
itable to crystallise out of the solution and creep tip 
over the zrncs and carbons, destroying in their course 
nil connections. The acid solution hccrmic* useless 
after it turns dark brown, black, qr green. Smet *tud 
IVtifher Batteries '—Little need be said respecting the 
repair of these, The ztnc plate* show Id be kept well 
amalgamated, ami should be made to easily remov? for 
reversal If the acid is spilled on the woodwork It w ill 
soon rot this. The wood supports should therefore be 
kept dry and well varnished. Tom foil must be renewed 
with new foil. Corroded screws should be soaked for 
Home hours hi dilute sulphuric acid before attempting u 



fait* through exhaustion of the charged porous cells, it 
does not repay labour and lime expanded ill clearing 
out and recharging the old cells. 1’he cells may there¬ 
fore be broken in get out the carbon [dales, and these 
may be used again in new cells with a fresh charge of 
manganese and carbon. If LecUnche cells are placed 
un a short or leaky circuit they soon become extuunrted, 
the sign of ibis bud treatment being, invariably, a strong 
ammonia odour from the battery, small white excres¬ 
cences on the line rods and ihe porous celts, a deposit 
of those on the outer colls, and in bad oases an under¬ 
mining of die lead head on the carbon, the ammonia 
forming with the lead a while paste resembling the 
white Lead of commerce. If this has not gone on loo 
long, so as to cause an entire exhaustion of the cell. It 
may he repaired by pouring awny all the old solution, 
mid soaking the whole cells and zinc in dilute muriatic 
add until all the white lumps have been dissolved, 
Ikush the ainc rod with a stiff brush, to clear off all 
traces of diit. then amalgamate it afresh with mercury. 
Web wash the porous cell and drain off the dirty liquid 
inside, then rer-hatgc the outer cell with a new sal- 
ammoniac solution. Finally clean nil connections afresh 
and give the cleaned head oNcad a fresh coat of Bruns¬ 
wick black, 

Agxfomrate LahottM Batftrk*^ These are easily 
repaired with new agglomerate blocks instead of the old 
oners, und new or cl tan zinc rods and a fresh solution. 
It may Abo be necessary to use new rubber bands. The 
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.solution In all LecIrindiL! battvrius shutihi always be 
kept up to ils original height by an occasional addition 
of niiti water, wEtll s?PincliLncs n little sahlintll'sniiic 
solution hititcudi; but tumps uf sid fttmnontuc shoiilil 
never be - added to the solution, If it appear* to Imj 
thick' r and seems Ut have 1 l it it* slL'C-iij^tli,. it is bent to 
throw the old sohuiou juvuy, clean the cells and sdues, 
und charge thorn ivkb new solntinn. 

(ititfirtr Of Jut Dry I firms .— lhillelies !‘f the 

recuperative type, such as tlie Gassiter and others of iis 
cl ass, become exhausted after several lioutV hard work, 
varying hi time with the class of cell employed and the 
resistance of the clrcuiL In the liigh resistance circuit 
of a small electric licit, some i 20 hours' work has bvvri 
potent el a Gissuer lottery. WIicii tlius run iltmo, 
they may be recuperated by sending a I anipcrc cm rent 
throng it the colls Imm cat hr m to zinc for about to In m is 
from a dynamo, **r more piwerfnl jirimaiy ball cry, hulIi 
as the (Utti-scii* TFic tv.M.K nf the tku'gitig citnvlit 
should Ixr 2 volts for each cell charged in series. Nn. 
renewals of soUiLis ns nr nf zimrs aio H-i|iiisnt, bill El is 
ssiLiiolilsios advisable 1o drill :l lintc in the seal and pun 
m 2 ok. of water befnn; red unking a spvm evil. The 
connecting wires soldered to tlie Fine vases of those cells 
arc liable to be broken cuff, A new wire must then be 
soldered to the Kind, nr, belter still, a binding screw', 
such as those used on the Kiucs of oilier li.iilcrtcs. hi 
arranging lhG»C dry eel’s in series In form a luiU ry, erne 
must be taken not Co let then inut.d cases toutfli each 
other. The Gasstier cells me sent nut In a prulcclhig 
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;ovcr of oiled paper, and this should be left on the 

“a" dry batter)- of compact (orm, the invention or Mr. 
Coxcter, is in use by Messrs. Coxeter and bon, 4 and 
6 Grafton Street. Cower Street. l**M. Small cells 
of rectangular form contain narrow plates Of tme and 
II irrnw plates of carbon, the elements l.erng ^painted 
bv 1 i> cblI of Gelatine saUir:it<\1 with ike depolarising 
and exciting adhl hunt The KM K- of each pair is set 
down as t‘4 volts, and the internal resistance ol each 

cell as (iobm. This Compact w«l very portable 

battery is employed in working portable medical oo'N 
and as a medical battery without tlie use ol a coil. 
Knott , v o to r*» such cells ate placed in a small bo* 
under an ebonite platform *>” which is mounted a set 
of switches S» i it ranged as to allow of any 
0 f c d|s being thrown into circuit through a gal- 
vaimincter, and thus the direct current given in measured 
rinses, or the induced current from a small coil us 
may lie desired. Used with a water rheostat in chi nit. 
iIn- direct current from ibis buttery may lie “My 
employed in delicate surgical work on the human 

bruin. t 

Ihlflruh ,./ .Sr/rve CiUs- In process ol work mg these 
cells, the chloride of silver on the silver wire or plates 
becomes reduced to metallic silver, alien Ihe cell is 
exhausted. The silver plate must then be taken out 
a „d cleaned (care being taken to preserve any pmvder 
(ililainoil from cleaning the plate, as Ibis will contain 
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AMALGAMATION OF ZINC. 


found In I lie cell* Tint paste must be renewed, and 
cure taken not Us handle this with ltic naked hands, aa 
ii is veLy pdinnoiis. 

§ 7r. jVfctAtXM m axiom OF Zinc. — Owing to the 
iiimjsi.il composition of the zinc plates employed tn 
haltcries, some parts being harder than others, and im- 
purities being prvsenl in the zinc, galvanic cmipks .ire 
formed in the plates, which ucosiniis local galvanic 
aclbu tii I he cell. This wask-s I he zinc, wlmh gne* ini 
di rooking when the circuit is not ehiscd. to prevent 
tins, the zinc plates m cylinder* should In; coated with 
mtraiiy, which umalgnmuLcft with tile seine amt presents 
mii alloyed wifftice to the acid, not Imhk 1 tis Incat action. 
Si-vend melhiPilM id HTeeLing this have In-eti prnp..nrd 

... Lo liine, hut I have found Ihe lylhiwUig 

method most eflieudmiK in practice, mu I least Inuihlo 
s^me. If tlisr zinc plates nr cylinders arc new, their 
Hiirfnees may In: greasy, and tin* miwi he IihkiciiciI in 
||,it W ;,ii-r hi which si me washing hosI.i has iiutiii *ti*- 
j&>lvet1, then rinsed oh in clean warm vvalrr, LI the 
rJnotnrc old nud corroded, Ihe cm rush m imtsi hu deamt 
„, if by ^Kitting I he plsitvs hi dilute- sidphnM* acid and 
hind ling 11 it; ii i with u still brush, I lie dean xincst uic 
tln-u immersed tel u sululimi of i pint *nl phone acid in 
^ nr it jtiMs of waler contained in di llI h '\v si one ware, 

^■Mta\ carl hen ware, or pmvvlmn dish, such as .t biking 
didi. Add die acid slowly lo the water m ihe tlish* 
The mi si nrc will he seahliig \vA, ami Hits high lem- 
pirainri' will induce the mercury lo *pr«Hl over the 
/me Tour some -a iciiiy «»i the dish over Ihe zincs 


J ? 9 /.vDc/cr/oM coils , r 

fused stiver chloride. This substance is obtained by 
dissolving silver in dilute nitric add until ihe acid is 
saturated with metal* then ad [ling a solution of common 
sail to this as long as a white precipitate is thrown 
down. When this has been donp, pour off all the acid 
and pour water on (he precipitate; allow this to settle, 
then pour off the water. Dip this several times, and 
then wash the chloride of silver precipitate, finally 
draining off all the water and leaving n |iasic. This (dry) 
chloride of silver paste may fur spread on the plate* and 
fcj^ed ni them in the name of n spirit lamp nr that of a 
Ibrnsen burner, or, if menus arc at hand for doing so, 
Ihe paste may he fused m n puiTcInin vessel and the 
silver Coated wilh the fused iJihiridc f>y dipping ihe 
wire or plates into it. Mr. 1 C, .Scliall makes arrange¬ 
ment* with his customers for the relurn of Lxhnuskd 
plates, and can exchange for new plates ; this is a great 
cniivcnieuce to users of diltiridi: of silver cells. In i| kC 
older forms of cells ft U only necessary p* take off ihe 
Molting paper or Other wrappings f mu (1, L . e U ( mnH, 
nml renew both paste and wrappings. All dirt and 
paper from these cells slum Id Tw saved and so Ed fur 
silver sweep, or fused with carhmatt; cT soda to recover 
tile silver, ihe zincs will need occasional cleaning amfc 
an i algal mi ting if not of the zinc mercury alky type; the 
Mhuimi will also iiuud rcfiewnl, and all cmuintions 
>hMidd I hen he Hiunetl. Sttfpfitrte ,y Murray Crth will 
need * similar treatment. Where a mercury has 

been employed, die cell must in.- well washed ivilli hot 
water and the metallic mercury poured off, U any f s 


(C) Jeff Behary 2019 


100 





















acid move them a 3 ml it in tin- pc ml nlLTcnry, rubbing 
tliis metal on them with a niup made of low or Lhmiiul 
with some Hue copier oi brass wire waste julurmixod 
This wire will draw the mercury along ever the xiuc,, 
and grealty facilitate tin? process of :uu;dgainiLthni, 
When tEiq ?.inc plate has I men eon tec I with mercury in 
every prut, I Eft It out of the acid, rime it, in dean water, 
and brush o(T the ^li|i£Hlunus mercury with a k tiff brush 
into a vessel. *1 In." in sides iif cylinder!* must have 

special Mtnuhui, beCtttrse these are the parts subject to 
wear and tear. The super I In mis mercury dm mid « j IT 
front the iducH should be placed hi n buttle fuf hilore 
use* 

§ 72. It IN ju no SfKEvWS.—The coutiteLinns of tho 
several parts of an electric circuit arc usually made 
with brass appliances named binding screws, several 
patterns of which Eire shown in I he annexed illustrations 
(Fi^s. tfi- ioob kindly lent me hy Messrs. King, 
Mend ham ik Co., Western Flectrie.il Works, Hriifol. 
Referring to these—No. 5O slums a form of binding 
screw for the June dement of a battery ; 55, 5H, and 
fio show forms of chimps for the carbon dement i>T a 
battery ^ 79, the pillar connect inn oi a bichromate cell; 
51, 52* S3 and 54 are useful connector* for loose wires 
or temporary substitutes for joints; Nos. t to n show 
terminal screws for coils, suitable for insertion in hard 1 
wood ; 12, 14 and |S arc more juitable for soft woods. 
Nos, 25 to 31 shoiv die telegraph pattern of terminals 
for coils. Nos. 39, 40 and 44 show pillars for bdl and 
Luil rhuotonii-S mid Ne 4S shows u contact break or 


Fm. qfr. 

Cr«j|i tf TwprtwL mni * W Br!IH 

Noi. 70 7 S anti ? 6 show quadrant tanks and other 
fUcmnps for false bottoms of taxes, and Ka’antnometef 
rii.- shaoes of tbc other figures explain them- 
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essential tu the amateur coil in-ikcr. Uniting metals 
by soldering' tlicir sin faces together may bn dnuc hy 
Severn* method#, flic? must sfrriplc am I easy bc"rg ilinf nf 
sub coklcring. As lilts will meet every likely emergency 


sOLPXRitfG* 


ms INDUCTIQN COILS, 

selves—being screws t h utimer heads, &c. Sic., used in 


this 


for 


1 *hAl! eonfme mysci! to - 

method or suMering. s»rt »«« is *» :,1k ’>’ "f ll ” am 
leml which is cast in sticks of strii», an-1 *)W at '" ost 
hittam shops at a low price. U h» the P ro,«fty of 


electric bells. All ;ire shown full size, 

73. Soi-UbltiNtJ.—Some knowledge of soldering is 
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SOLDRXWfc 


t&nucTiPx cans. 


ol a soldering holt nr diddering Iron, composed of a 
brtll o± enppL-r held in the socket of an iron handle, k 
tine tool in general use for soft soldering. The end of 
the topper bolt k filed to form a blunt point with four 


IjLhiiiLiiijiiiirl 


feiiriU Mllji) 


Fifi. 

cmqinl mu rtf Clunl* wnl *««. 

solder, Tint hull tmist l«r i>f a dull red 
l (l j,vj. this, nf hot enough hi f™;ly tncli imc 
,!«,* anted with colder, the h«d i< ™<‘l to 
B ,1 tan then he heated without oxidising die 


mmmmmrnm 


Fni. w 

ri l’hltP nf A' ■**— nicr I t fit 

facets, it is then heated in a fnc nr mi a gas^slove miUL 
rnkhor, tlu* oxidf nf copper Ibrnud in In iiiiig Llic holt 
k clnanial (>if wildi a lih^ and llic i lr;ii Imt facets made to 
take u coat of solder by one ol the in] I owing methods. 
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JfJf/WM 1 0^ COILS, 


facstt, umvidini; die copper bt- tint orer-hvatc*!. To 
safl-^^ia?r metals with this* tool, the surlact* to be 
united must lx- thoroughly denned from grease and 
corrosion by means uJ a picue (if emery doth, tlicn 
protected from ox kbit ion by coaling tlu in with a 
suitable flux. Soldering fluids are sold lor this purpose, 
but the amateur can easily mulct bis own soldering 
fluid by dissolving scrap due in muriatic acid (spirits of 
salts) to salu rat Ion, then dilute it to twice its bulk with 
derm min-water. Such a fluid may be used as flux fur 
soldering topper find brass. Apply I lie fluid with a 
feather or chip nf wood to the cleaned surface of the 
metal to bo soldered, then rub lire prepared spot with 
the heated soldering tool intently tipped with solder. 
Tlie surface will at once take on a linn c<mt uf snider* 
and, by pressing the healed biol cm the article tu be 
soldered, the two prepared suiliic ^ may be united- If 
sntic has t li be soldered, the flux should lx- crude 
muriatic acid only. If I rimed articles arc In be soldered 
resin may be used as a this;, and this also may lie used 
in soldering copper. Resin only may be used in solder¬ 
ing die tinfoil of condensers, and it is advisable to 
employ this alone as a flux when soldering the wires of 
a coll. If the ordinary soldering fluid is employed here, 
the joint should be we I! washed afterwards to clear it 
entirely of chlorine, or tins will corrode the joint and 
cause subsequent trouble, Paraffin wax has been em¬ 
ployed as a flux for cupper, pewter, mid lead. When 
soldering fine wfrCSj it is advisable to keep a little pool 
of molten solder at hand on a heated non, and also a 


«* —- "f- Ss.’Sw'S* 

‘"^btaTpS «l » soiacrirs lot'l, 

of a blour-ptpe n y t j, e blow-pipe. 

S.!!y «sy-rum>i»K -W** sl, ^' IJ 

JXd IB soldering tinfoil Md in "**"* fi " e W ' rC 
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»*> ■««»“' xsz. 
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prominent cai.se» may be stated ftere.ws^ 
method, to be adopted .« 

Leu of hiitthlteo through Damp. 
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tin wound. If insulated with ooni posit ions atid vairits^ 
it will be almost impossible to unwind the wirCj and 
certainly imjKJssiblt to get it olT without irretrievably 
ruining the insulating covering, thus rendering ihe wire 
useless. If the coil has been insulated with paraffin, 
detach it from the base and all its connections, remove 
the oilier covering mid padding, if any, remove the 
secondary binding; screws by unscrewing them, and 
get out the ends of the secondary wires. Mount the 
coil between a pair of standards hvlween centres, or on 
a spindle as an ordinary bobbin of wire, and well warm 
it *11 over before attempting to unwind the wire. I Ins 
wire may be unwound by running it from the cos I on a 
bobbin in-UnUd in a lathe or on a toil winder, or oil a 
spinning wheel. Run the wire through a piece of slow! 
canvas, held in the left ha ad. and turn *hiw ty su as to 
carefully examine the insnhilioii as the wire is bc\n\[ 
umvoumh ! f Hie defect appear!* in the covering of the 
wire, the damiigcd spots may Lt- repaired with a thread 
of soft nilh St).I Led In paraffin wound around the defec¬ 
tive covering, The whole wire should be run in rough 
icirUcd pare Hi n before the coil is rewound. When the 
secondary has been removed, examine ihe cnvexing on 
the primary tube and the joint* tuf the discs for pinholes 
or black kn denolbig spark jicrfi-rat u >tis. Kemove 
the old insedaling material anil a »hslilute new, taking 
ihe same precaution* as lnr a new coil hi ]laving the 
paper quite free from llaws and pinholes and well snaked 
ivnli parailin. Ii the fault lies in the joints uf Ihe ebonite 
p.nL!tioiis, fill them in with soft Colton soaked in paraffin 
!■ 


“ s induction con Jit 

allowed to get damp, the in suiting medium between 
Wie ins sis of wire wilt he converted by moisture into a 
conductor, and the sparking properties of the cods ivM] 
fail. If a coil gives a diminished spmk from this cause, 
detach it from its base and all connections, well warm 
it before a fire, and then immerse it wholly in a huth of 
molten paraffin, keeping it there until all bubble* cease 
from forming on its surface. The sin pins paraffin may 
be scraped off when tile coil is cold, or wiped off whilst 
warm, and the coll remounted on its base. 

Loss of !initiation /rum / t/rrnal Starting .—This is 
a most serious injury, wliicli can only be cOcrtiuilJy 
rt:[i.iin.-d by umvimluii; Itio wire run! miikii.^ up [lit- coil 
afresh. A lei.i|ioeary repair ,,f this injury ir.ny In; 
ell tel ml by immersing the coil ill melted yar.nlin, as li,r 
re|>*ir of insulation thrush dani]>. The causes „f U,j s 
mjiny arc, Rellcially, tlelt«ive iusulalinu nflhc sccnmU 
ary Wire, ton much wire in .me division of the c „j| ( 
derective feirtitinns of the divisions, defective joint, 
hctwven the parting discs am I tilt; primary hd.e, defut- 
live |irlin;.ry bobbin and tube, defective iiutuliiliiig mlm 
(Uk. I Inn nr f Hilly at || 1U elds} rating the twod- 
aiy from (lie primary, ntnl el»|>li>yiii<->iL of a baileiy 
current <>r excessive slreu^h. Tu these may he a,Idol 
the injuries resulting (mm lateral sparinn,. no*, ,]ic 
turn, or over the dividing jMrtrtiuns nf a coil, and aeei- 
tleirtnl outset with the diseh:ir K iii(f ton;;s or ends nf the 
set.unlary wire. U lien siecIi injuries as these occur, the 
coil milker will experience the benefit of insulating the 
wire with |’oraltin, as the secondary wire must he all 
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U the tubers? loo lliin, thicken it wiih several folds of 
puralfmed paper, Ef luo thin at the triuh, increase the 
fuEds of paper ;«l these parts, When alt repaint have 
been done to the tube and primary, make up the etui] 
jiir-w, or wind it with new wire. It will be advisable,to 
m.dce sure of the insulation, to soak the coil in melted 
par.iflin before fixing it again. 

Lwst G'iitttrtimtis —Sometime* a cni! xvill fail to act 
beej hi sq the Ci ii hi i ert ion s ! iavu shalesn h iso. T1 i is Hiitll 
may bq discovered by ftj^rmig Mil: false ImUinti of the 
base or case containing the condenser, ami examining 
the screws under the contact spring and pillar imd their 
connections with the condenser, [Tltese may need 
tightening and solth-ring, tare must he taken in 
examining and re connecting the wires to restore the 
connections as at first, I have known amateurs to he 
Hindi ptitfded with lliese t harts, and to re-connect the 
wire so as to short-circuit the primary, cutting the enn* 
denser and riiebtmnd, or one of them, entirely out uJ 
circuit. 

/ViTr% t*/ the Ct'Utfi H.u'r. —Tliiv lint mi frequently 
ba|i|H ns from bad htsiilutnui, as wlU as from an txcess 
of current Sparks (nun the coil pierce llie detective 
panlhlied paper and short-dim it the «du_v|i ol tinfoil. 
11 a coil gives a diminished spark at the secondary 
terminals and an increased sjsirk ;lI she contact breaker, 
we may suspect injury to the condenser. A spare 
condenser should he at hand. The suspicUxt condenser 
can then tie thkeil mil and replaced by lltu new con* 
denser ina lew luhniU s win h il flu cut] goes right ive 


fivnucr/tw cos/.s, 
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may examine the old one for defects, unsoldering the 
con nec tic ms and pulling the old condenser to pieces, 
sheet by sIiclL, holding up each sheet to a strong light 
and thus search for the holes in them* 

Burning <?/ Cmtuct Piwts^ When an excessively 
strong current is -sent through the primary, or the eon- 
thtiscr becomes damaged, of the platinum contact tips 
and studs are too small, they are liable to be burnt by 
the thick sparks passing between them. This burning 
of the contacts may result in a partial fusion of the 
parts and a consequent slicking together- If the con¬ 
tacts arc lint badly burnt, but only Wont to a thin point, 
they may be repaired by fding the surfaces smooth and 
line with a fine smooth ftk, so ns to get two true broad 
surfaces in contact, and so lessen tlicir resistance. Hut, 
if the tips and studs a re much burnt, they must be 
removed by unsoldering or drilling, and new ones 
substituted. 

Ilntkt'fi Wires* —TilC very fuse wires of llie secondary 
coil are liable to be hmlccii whilst repairing other purls 
hi the instrument. If the finish end uf a section geK 
bn Ten, tile- injury may be easily repaired hy piking one 
him of wiie n|T Hie section and using this lit make a 
new cnnirnLLiiui. A belter mcth.uk however, t" solder 
lilt; short cud to a thicker wire and wind thin once nr 
twice around the coil before leading il oh to the 
terminal screw. IT the commencing end is broken, it 
must be similarly repaired by soldering a piece of 
thicker wire in it and winding this once or twice around 
the coil to lessen the strain mi the finer wire. If (be 
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etui is broken beyond resell, ihu coil must be nn wound 
unlit the broke ft end is found, then impaired by soldering 
it to a pie« of thicker wire. 

These arc the principal mjunef- likely to be sustained 
by coils, Advice respecting the repair nf injuries to 
coils can generally be obtained by sending a letter to 
the editor oT such weekly journals its If \*rk and the 
Eitgihb Mtc/tiViu:. 


CHAPTER VTIT 


USEl'Uf* NOTKS ON COILS, 


§ 76 . Uses ov Cons,—’Induction coils have been 
and sire employed for a number of useful purposes 
apart from those of furnishing instruction to the rising 
generation of amateur electricians and young students 
of science. * Their use by the medical profession ha? 
ticen noticed in previous sections of this book. A full 
description of the use of the medical coll would be out 
of place here, A list of books on this subject is pub 
lished in Mr. K Schall's Price List of Electro-Medical 
Apparatus. The spark Induction cod has been and is 
used for lighting gas jets in the halls of public institu¬ 
tion r. Wires led from itie secondary terminals of a 
coil* convey the high tension current to any number of 
groups of gas jets. and the sparks pass from one 
pkiliniim point to another across the issuing jet of gas, 
thus lighting it and others in the same group A suit* 
able switch near the coil directs the current to cadi 
group as required* These gas lighters are supplied by 
all manufacturing electricians and dealer* in electrical 
sundries. This toil has also been employed in exploding 

■ Ntiuw:rr«i» cuperiinenlfl Wllh InUmliim1 C-.iH, rttwi t^rri nnrt 

j„ H ^ ,|.. r | in \} n - rvnili.i-MnniStan Eteelflcat K*|Wtmu:rrt* (pj‘, tw nd, 
lime ii r (Wtniahsi s Loj. 
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Bl 4 INDUCTION COILS. 

fuses, in blasting operations, and for similar purposes, 
!t tsalwoa pmvcrful agent En Use hand* of the nxmti- 
incTit;sl chemist for separating the component parts of 
complex substance* by decotn posit ion. Levdim jars 
m *y hc cl ^^ed by the current frnm a coil ip die 
following mannerConnect I lie second;tt y terminate of 
the coil to a pair of dischargers {ck-scribed anil iJIu*lr.ltcd 
1,1 fi ^ 5 i P- 75) and bring the points k> H discharging 
distniKe fmiw each other Nat, dtecnimtct one of Hie 
]>mr from one of the secondary terminals .mil con rivet 
thn terminal to the outer coating of the l.eyilcn j rlf 
then connect the inner dialing of tile jar to the dis¬ 
charger previously disconnected (dun [he Kevmnlary 
term hut h The path for the current nilF mm he ihrmmh 
llic jar or battery of jars hy way nf iln- discharge,* 
Ih.u is to say. the battery of Leyden jars haslu-cy taken 
tn as n loop of the diseluiTgieg circuit. If fin- |tniut> o| 
Iln: discharger iue allowed to touch each mh. i*, the jars 
wil! be alternately charged ami discharged, and, as a 

Criiiicipiciicc, no progress van he .iiiuk in chary,n» 
Ihem. But h y arranging the points at m li Uistamss 
:r; to allow a spark in pass hcl/vcen L li vm, < Hilly the 
alternate Impulses o| thn.nT.iii (tin*! wliFdi jk^-i ..n 
opvjimg llie primary dm lit and have a higher p.ilei.!lul 
than trie others| pass iiilg the jars, and it is the*G 
impulse* which charge the bath ry. 

Srnall induction coils are employed in telephone 
systems, together with microphone* to intensify the 
sounds given out by these instruments, A long illn* 
trated description of this use of the induction coil is 


THE TRANSFORMER. 




given by Mr, F, C, ALLsop in the English Met/mu h for 
Sept. iRih and Oct. gth, 1S9E, It Is also illustrated 
mid described hi the " Practical Telephone Handbook 0 
published by Messrs. Whittaker & Co., price ?s. 

I J 7 . tub THANSFoitMGit-—'The crowning use of 
Oersted’s discovery ts. however, its adaptation to the 
purposes of civetric light manufacturers hi the instru¬ 
ment known under the name of a 11 l ransformer, By 
the use of this instrument it has been found possible to 
transmit currents of a Startlingly high potential to a 
great distance from the generator, a ml to transform 
them into currents of a low potential suitable to the 
purpo cs of electric lighting. This has been done by 
Mi Ferranti, who has had a large generating station 
erected :ti Deptford, where a current at a pressure nf 
10,000 volts is generated, and conveyed through a 
siyieci nil y - a mst r nf led main to receiving station* in the 
West-ciwl of London, in which the high tension current 
h 11 finsfimned to a lower tension suitable for lighting 
itirnmlescctd electric lamps in the surrounding lnw. 
The trmlsfofliiLt is simply A very large hithmlion coil 
reversed The hi^li tension cm rent of small volume is 
made to puss through llte thin wire of many turns, and 
in doing mi induce* r, large vehnm: of current at a lower 
(mtenlial tn the coil of thicker wire with fewer turns. 
At the present time only the alternating currents from 
the alternating class of dynamos can be thus trails 
formed. Direct and cftiitiminus currents would require 
an automatic rhcotnmc, nr make and break arrangement, 
to d,e transformer* since indue Live effects in the form vE 
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B useful current can only be obtained when the primary 
current is interrupted- The heatinE effects of such an 
interruption in a current of » high potential «|« 
entirely destroy platinum contact pieces, and volatilise 
mercury, so that the ordinary “ make “ nd J™ 
arrangements for induction coils are not sdtmss bk m 
the construction of transformers, the manufacture 
n-,,1 rciwir of these instruments may be regarded a. 

|,dm. outside the province of the amateur col maker, 
ami consequently beyond the scope of Hus work- 

An interest ins adaptation of the transformer rndne 
lion coil to medical and surgical purposes Im ibe 
made by Mr. K. Schall, and is illustrated m 'S- lol ‘ 

A sledge medical coil is so arranged as to send the 
battery current by means of sol tables, rtchcr Hough 

the long cr.il of thin «rt« ° r U' c sl, ” Tt c< " 1 ,,f ‘ h,d ? 

wire. The induced curtc-.it can by this means be altered 
will to give lire usual shocking effects, to beat a 
cautery, or to light an electric I map. 

5 ;s T.u„.i; Oh CotTKU W.«B J’KOrmmK^-Thc 
fi«11inving table cf copper wire prr.pert.es, 
r„,m several sources, will be found Useful to cm makers. 
A . copper wires vary in purity ami consequent co.iduc- 
uaiy, and lire insulating coating or. them varies .ft 
tlp.km-ss, the tigures here given can only be « 

al „.r..wmW. The resist.-, .wen were calculated at 6$ 
Ji T |.c price, are those given in the pr.ee hsts of 
l.^c W |,„ sell wire in small .puu.title*. *■“! “*« \ 

ii.si-.led as a guide to amateurs in calculaL.i.f. the 
app.mrhuale eosL of who lor end*. 
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J. innviiniinv -- 

subling materials employed in electrical industries, only 
a tor are in use hy coil makers. IMraffin is tta msulatnr 
most in favour, since it can be made to permeate wood, 
cloth, canvas, cotton, silk, and paper, and increase tlw 
insulating properties of these materials. .Section 11 <|i. 
iK) has been devoted to a notice of tins insulator, l or 
a „ insulating wi™ coverin B ,sUk and cotton are the only 
materials employed, silk being preferred to cotton be¬ 
cause its fibres lie closer together when wound anmnd 
wire and thus form a closer covering in a smaller space 
than that obtained from cotton. >t » *■“ :u ‘ ,nf ' r, ° r 

conductor to cotton. Wn better insulator for wire, from 
the coil-maker's point of view, can be had than silknell 
snaked in paraffin. Wool is a good insulator, superior 
to cotton, but its fibres are loose, and tbe eminent 
covering ton bulky to be of any practical service. 1 "<ba- 
rubber as a covering for wire is untrustworthy, smec i 
is liable to deterioration by age, the material being 
Slowly oxidised and rendered friable by atmospheric 
changes. It can also be rendered soft and useless by 
contact will! grease, nil, and other animal substance, 
llutta-pcieha is liable to a similar deterioration, be 
resinous result being more triable than that of nnha- 
rlibber. Wiien india rubber is subjected to the process 
of vulcanisation—r>„ made into a paste whilst being 
heated with some sulphur compound.a stronger material, 
known as vulcanised rubber, is produced. If the process 
in carried to excess by heating tire mixture W a higlrer 
lempciauire, the rubber loses its softness and elasticity 
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Insulating Materials*—‘O f the several in- 
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a " d b ee0lltt . s a hard, blncfc, brittle substance known w 
ebonite or vulcanite. Until names are Synonymous for 
the same material Gutla-pcrdui can he similarly 
treated and made into ebonite, tint ilb s differ from the 
rubber product in bem* more brittle, and not so amet 
anectcd by hrgh tftnj^ratures Kbmiite made from 
rubber may be made pliable and sgmi plastic al a tern- 
periturg of a W too'* C. or llic boiling point of water, 
in this State it may be moulded to any form, which will 
be retained when the material lias cooled. Ebonite or 
vLiknmte tubi.-s, discs, and rin^s make lie hc*L bobbins 
Tor cork Hits material may uk„ ] iC lKU | for pillars 
and liaiidles of discharge^ imd h.r the base of (he coil 
ilself. It can be cut with a saw, drilled, Wd, and filed 
Eikc ebony or similar bard subduer, ami will take a 
com *e screw thread fairly w If, The screw, for ebonite 
should however, Irate Coarse threads with mimdtnl 
instead of sharp corners H ns ihcsu mi away I lie nnutid 
and loosen its hold on ihir screw. W...»ito oxidises more 
slcnvly than Uficmol rubber or gutta perch;,. hm inferior 
'• - tlCli liriz klUk h> :| rioul.o detcrinralioo fm m j|n; 

same Causes as the ... . .bis o , mill Eon 

Its insulating 1 1 roper lies are impaired, hut may be re¬ 
paired by warm inn the material before a Fire and paint- 1 
inpr It With a shellac spirit varnish. Huh mud is a pood 
insulaior, because o! its den.fty and the natural oil which 
it contains, buL Et is brink* and linhfe to split under 
variations of temperature. Ivory is an excellent insula t- 
in- material, but its cost is high. Hardwood Ixikeri to 
drive out ail moisture and then soared m inerted 


CfltfDUCTQftS ANQ X0X-COXDVC7OXS, «■ 

paraffin until all bubbles cease from forming on ihu 
surface of the wood, is also an excellent and cheap in¬ 
sulator, If the wood has been previously planed and 
polished, the polish may be restored after the wood lias 
been baked and paraffined. 

Papier-macho well soaked In paraffin is also a good 
insulating material. Glass and porcelain have also been 
UmhI, and also polish id slate and marble. These are all 
guild insulators, hat art substance, not easily worked, 
Shellac and re-in, asphalts and pitch, and similar mate* 
rial*, although bait cimdiiclors of electricity, Eire much 
too brittle for use- in coihn:ikmg 

§ Wei I .$,st mr Conduct! nis anp NON-(.oHi>ocrosts 
EH ] r t r l iJTiarirv,—As these terms :irc misleading. iIil-tc 
ivi such thing as it non-cntsduclur of electricity, 
the substances inemtoncd in the following liwl are 
classified under the names of " «'d condnctins and 

*' bjid conductTheir positions are relative on the 
i;*t, but figured arc useless for comparison, since the 
conductivity and resistance of each must In- governed 
by ilvj bulk, scetiunal area, ihicbuess* len-th. &e.,uf the 
material employed us a conductor nr msuLitm-. diking 
amir-atal pure silver sis the unit of comparison hi the 
following list, the relative value <*f the other conductors 
may be approximately dclemiioed as being so many 
rimes that nf lids na tal, Where no figures are given, 
the relative values have iu-l biren dtdti mined by any 
authority* nr have nut been accurately measured. T ins 
list lias been ere ied by permission from Ml U<Atones 
byukon dectri, bdb, plibbdivd by Messrs. WUfttm^r & 
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Co. A few slight atlcrmions have bean mac |e bv 
p^rtTuysioi] of ihu aullior. 


tahle of conductors Am insulators* 
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CflAITKK IK. 

Cm 1.3 SmiMj.v Coxsrkiioi-i-n fvh ftXiHOGNAriiv. 
—Owing to tYofvasor pi il^idti "h db*:nvi:i \ nf lira putaU 
bility tf obtaining pictures resembling pladnjjraplis cl 
certain bodice even when eueftsed in substances which 
,itc impumuus to ordinary lighl, wlitm expired In in¬ 
visible N ray* nhlnimal by passing all m railing cm cents 
of high voltage Mi rough very high vliliih, much attentiuo 
In: lf. lately been <kreeled to I he prudiiuthm of induction 
coil* capable uf giving from 3-til* to K jji, sparks, The 
sudden :uitl greal demand Un such culls, has raised llrair 
price considerably, conseijiietitly a lew details [is to the 
construction of a coil, which cm he made at 51 moderate 
expense, nod which answers thoroughly lhe 1 x-\p linenn'iits 
nf die cast:, will he generalty acceptable. In the 1 Inst 
place it inns! tic noted, that, although it is Lpdfc possible 
to 1 ihLai 11 an impression uf comparatively thin objects, 
sndi as coins, keym, &c., fnJilt a giHid Crookes' vacuum 
lube, with a coil giving only a [ in. spark, yet the 
exposure required is so lung (half iui, hour) as to render 
sueti a coil useless for a picture of Hie bones of the 
hand, the arm, of thicker parts of Lhe hum an or oilier 
body. But a coil giving a 3-in. spark in air, used in 
conjunction with a " Newton 11 or a ,4 Watson ” focus 




mu, 1 m ip f j iiajuiiuIJHl 1 *^ 


to a considerable extent on the K.M.l 1 - *rf Ike current i 
winch enable* it to overcome the enormous resistance 
presided by lira high vacuum of lira tube, i* 
in licenced by the ratutm nf emnuL passing. Iktice, 
ahlumgh llic coil liras* In: wound wilh a sn Hie lent tptan- 
lily of wire rci] uived to raise the potenlial to 1^0,000 
voUs nt least, Ibis must uni fctf ton /nra f t nlhcnvlsc the 
resulting cm tent will lie too "wire-drawn" and too thin 
l*\ pnKlirr lira liesl nsiilta. 

To produce a coil meeting the necessary retpiiremeirta, 
social attention must lie directed to llic following 
pniilLs : — 

j. The prupoilinns and nature of the iron cure.. 

3 The insulation between the iron core mid the 
primary. 

y Tlit number of ampere turns in the primary wire, 
and the idsclhiii erf this wire as compared with ihe 
amount of current tin amperes) licit it is destined to 
carry, 

4 . The nature and Ihiefcnessof the InsnUhm between 
lhe ptini ary and acouidiiry wires. 

The gauge ul Ihe secondary wire 3 its insulating 
covering, and the amount to be used. 

b, The mode of insulating the secondary coils from 
each other, and also the necessity of building up the 
secondary in sec clous, 

7 The insulation to be employed Ik I ween section 
and section. 
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6, The spec ini Form to hi- given to Hu: contact- 
breaker, to ensure hill magnetisation ol the iron sore, 
bcfmc euiilnct is broken ; a must essential point, 
g the capacity of the con denser to obtain the longest 
spjirlis possible with a given buttery power. 

Tlie following specification is the one followed by Mr, 
S. ltoUone, in Uiu production of hi* phi spark coils r and 
it mny be relied upon as giving excel hm I results, if care 
be taken to carry out the hint rm.1 inns fatlhfriliv. 

SPECIFICATION K)K A 3 -lSCH HlAKK CiHI, 

NuBTOKN L(av WoifK. 

C™—A bo ntlie of No, iti UAV.G. soft iron wire 
carefully straightened end anti annealed, 13 in. tong, in, 
diameter. Ibis is In? made as elnuhti ns jnisstlile hy 
filling up tightly a stout cuulkiard tube 9 in. lung :J ikI 
l l in, hitem.it diameter with I tie iron wires cut to the 
proper length, ami then gradually pushing (he bundle mit 
of the tube, the bundle being lightly l«mnd hiuwI spindly 
widi ion. wide silk riblxni as il issue* fioin the lube ; I lie 
silk covering being (lien stitched at both rmls to prevent 

>1 .minding. The entire Inindk iim4 then lie 

boiled in hot melted paraffin wax, unit! ms inom huhhk-g 
rise, when it is rcinmed front I he paraffin, and reared up 
oft end tip drain and c<ml, 

insuhiiiifu Mirwfi h*m fhut Jit muf J’lijirui} 1 i s 
tiddly eusiirtcl by the paraffined silk binding (lie 
k.M.h. of the current circulating round the jwimary 
!<hr>Ldd 11 n| eaveed ra volt* ; and with cite 111 winding 
nn the primary, llmre will Ik no cLtugti of kiikagc at thia 


INDUCTION COtLB. 

\ifHUl As it is of the highest importance to keep the 
primary as dose as possible to the iron core, to ensure a 
powerful magnetic held, it is not advisable lo thicken 
the insLilniu.n between core and primary, 

Pnnut*y> about 64 yards of No. 14 double silk-covered 
copper wire* laid cm in four layers, beginning at one inch 
from the end of the iron bundle at contact-breaker 
extremity, and carrying the layers nearly to the end at 
lhe other extremity, The amount of wire mpiired 
will weigh a little over 4 IK The gn-alcal eat c must 
be exercised in winding this wire On, to gel il to lie 
evenly, closely, and tightly ; and the last layer should 
imticiihiily receive attention, so iKd it may present ah 
evi-n circular surface. I toll t 11 it- commencing and 
teiuiinating cuds of tin: primary wire will K' at Itie 
Coiihwl brcakev end ; and CUC slnmtd he taken to tie 
them down with silk twist, in kucIi a maimer licit both 
m:iy pimc sipiiirdy to the h>mr send -diameter tff the 
erne, for fullue attachment to the base Knud H will 
be well In leave fi inches oF the ends po-hmliug tor this 
purpose; any excess tarn idler waul* be easily mil off. 
When nil i * wound In snlishictinu, the ei'iled bundle is 
again Immersed in a hath <>1 hot melted paraffin wax, 
until all bubbling ceases, and again reared up In d>am 
and ton! The diaim-lci the wound coil will now i>e 
aKmt j inches, As there will U- uUml j *0 turns ^1 wire 
in each Liyer, I be tolal number of ampAiv bin is cmne* 
mil at about 4’to- A* lhc cm 1 cut employed to work 

“T , 7 n ~T|-, -S wln-ita.iildlhihilltf lhannni»l: L'ul >*^" 41 " lli l^ m v -1 

|tu ^„ tw IhKHlt . >h 1 UicflHk-JUr a 
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siidi a <*»l sfomki in* greatly txcwcl u allures, the 
Ki), 14 wire will h« rt.Mj.k- in si-diin, |„ esury lliis.niid even 
imire, wiilto.it injnriuua k-aling. (H le tahlu at p . „#.) 

Itisultiiion beftw,, Primary „ n ,t Semiitlaij.—This ton 
ststs in a tube of ebonite, 2 lit. iiitenml diameter, 
!2 in. long, ai in. external dfaineler, with en.h 
chased with a limsul fur j in. n( each e*|tvinily, to lit 

,,,,H .. "I ... 5 !u. } in. 

Ihick. ivtlicli form tlm houk. Neillmi Hh-w heads nor 
Hit- primary bobbin are lo he permanently luted Ul .til 
tlif secondary ctitls hayt wnmid 

Tl *e tovihtoty wit* best adapted for I hi 3 cniJjN No, 3 f, 
silk covered. It must he carefully rftimirii.fi for 
Wls ■“ l(,t warring, ns huiiic wires are very fwmiy 
covered, and liable lo break down under I he mao munis 
Jt.M.K of the secondary current Almiil 4} ]h, will ht? 
required. 

hisnhthmi helnwu fh Ltyfn of .SVoni.Aiiv.—Tliis is 
prepared front Him tank post |i^p ur by drawing Llic 
llirmigh Imt melted fWlht wax, and all,^ v iir W to 

dTain b >’ . .ver ei ini ,1hl. ,,i From of a 

bright arc until the li.it w:ix earns hi drip. Care in.cst 
^ ,rt ^‘ n l,n * i (> ■'Mow \ Fit pm id It. red paper Lo sc^sth. 
Tile secombrv is built up in six scclimi*. each separata I 
fiom its m^hhuir (mid also iron. I lie heads) hy seven 

ehr.nitv circular discs i in. thick, 4 in. di;. .. 

who central Mole 2J inches diameter, in; nmn* exactly, 
to Id tightly or. Uiii ebonite lube which enclose^ the 
Primary. Alfciwing ^ in. at each extremity Fm \\ w 
SL[iMi't cuiMnsHl* this leaves 11 indies ut dear tut* lo 
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ttu.se section discs, so that there will be * space of 
iii j inch between each disc. TJt«e discs hiive a sin nil 
hole drilled nJli*matdy at the lop (outside edge) and at 
the bottom (inside edge, close to the core), to admit of 
1 he wire being wound as described at pp+ 127, 12& 
Tins greatest caic most betaken to wind evenly, without 
kinks, and to lest frequently bn continuity of wire. 
K;lc1i layer, in directed at \% l->7, must he insulated 
ftom I he one below by a turn of pamMlued paper, and 
cufii invet' should dimmish by at least one turn of wire 
;it either extremity* When the whole secondary has 
been wound on, it shmikl Iki liberally hasted with hot 
paladin wax, as to lilt tip each divmon level with 
the wfclinpi discic llic heads may now Ik- screwed cm, 
ami the ti-rniinsiJb (menmied on small ebonite (tillars 
wnJi iimgsj iLlnxed to Uil- top edge of the opposite heads. 
The twn cKlrenittics of lire second my wire may be 
passed through line mdiaruhUn ttitiea and faslcncd h> 
the lemunals Imt Ik- tine doing this, the miter covering, 
which cmisints «E one turn of Hi in sheet ebonite, No, 
gauge, cut to lit exactly in the space between the heads, 
must he put ufi, and fastened, by lacing with strung milk 
twist, along the lower joint, u, t Hiose edges whidi will 
be nearer the base-board. The botes in the ebonite, to 
admit I be silk twist, a* also the two above, which ;l1Iow 
slu- LndianibK-r-cove red seCoiKhu'V wire In pass out, ate 
be^l made by piercing llic dwintie shet-l at I he desired 
spitl^ with ei (cnilling-nectlle mack nearly red H*>L Tliis 
makes a derm, milild bole, without iiny danger ol 
splitting the ebciciile. 
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The Coutnet+hirnker prem-nlft wmiv cl til to I he 

- 5 fditiaiv form* In gtmrr;d nppi‘;imncc ihe li;iniiiier- 
sjuhig .mcl ils appurtmLatici'S ary very smiihir to Hie 
one illufflr^tnd :U Kig. i? f iviili this itup.riant iiniddi- 
Cltinr* :—instead of tlic platinum speck being rigidly 
zLtlnched to the upper extremby nf IK- spring, npjKisile 
the centre of the hmmiivi, ;is [htriL'in slmwu, a seeunil 
anti ralliei more IlcxiUte spring k lliuwIiciI to I he 
upright spring toaiing [he !i:mmn,r, shilling nl nlitniE 
its centre, and rising to the level of (lie limn ns l-i: This 
secant! spring is digit I ly Imwfd nuUiirtls— llmt is tn say* 
Inwiinti Hic Contact pillar; and tin this spring i* :itltxcil 
n uttHlt phUiukiili wire instead nf the plalintitn speck 
sliuwii in tlie ligtire, A* the plathrnni Liaitack Wv 
Halile to become heated {rHinictinies ttulhci cully in weld 
tEiem together^ it is advisable tn use pkiljmim wire 
large rfceltou, say No, 14 IJ.WAi*, and tn surround it 
with a etHisick'ialvle iiijsk < 1 f goiul emidnetinig isietul,, 
'Pip this end, a lillle circular Uiss of silver,, j in. diameter 
and i^in. thick, i c riveU^I (1 »■ list second spring, a hole is 
drilled L] I tough '.Inn tu take I he plat in 1111a wire, which, 
\n its turn, is tiveiled into ihe silver hnsa, and slightly 
splayed ovtn by laun line ring with a de;ni-taeed Hat- 
paiied !ilimner. Or Hie ttmbicL-brcnkur can W made 
as shown ai Fig, 47, p, ijK, The object served by this 
second spring, is tn allow ihe nl iiu spring to move tumie- 
wliai towards lire iron enre, belt tie con I act is hrnken. 
This allows die corn Ip stcijiiirc Mill itiagjiclmu before 
the battery current is cut rhff t 

The Comit’Uiff consisls ol tinfoil sheets 12 in. x j_tin (30 


INDUCTION COILS. 

in lilt 111 .), cut into pitas 7 '»■ * S antl inlcdeaveo 
with m.mfiined paper; « «'■ * »■'!’ !l< dcscr ' , 

*1 pp. *, and 70. After liemfl to p«*w«r «* 

condenser is pliiced between two sbeeU of ^ 
ft in, v A in., JUKI bound tosellia witli tape, as slmwn nl 
( ,- iM 7 ., The commutator used witli <--nil r l!t 

tlic Wienlistone type, as described and illmilrated al 

,V. 78, Fig. uB. 

Aillmityh goad pictures of U® Imtics in bauds, arms, and 

legs can in- uMainml l'y ,lf 11 3 s l nl ' k 11 

reunites a coil <>[ holier powers In Rcl Rond ones of Uil- 
elicit, bead, arid (bicker parts of the l M ' ll y wdh a hIi.iiI 
cmmrmre. Mr. K. Sct.alJ, therefore. favonw tbc use oi a 
cod fiivinfi a fi in. spark and over, because "the l>ri S bh,e* 
n[ the ll.iorescenl lijjhl increases will' ibe IciiRtli «( spark 
and “a fitted deal more can lie discerned on liie screen. 
1,1 cotiwafitencc of (Ids. io '«■ 'rnark coils arc at present 
llv we most freqnvitXy asked for. 

Additional infi.riiialion respeotiivj; limse coils, and tlimr 
application lo the science oi Hadi.«niphy, "dl lie found 
in Mr, lb rill'lie's hrntk on TitFi/lryfru/iy, price js,, an 


mm 
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PREFACE* 


illi f tdhna of ->ur ^*Eirnl CVilLi „■ u o ur* bav* nuitlHiral 
-9 aj Eu-j^h ai pwEblt Ensa El, but !;g tU crntnuy l^w 

ritihiiTortt-td ts ill nuii^tssMy appJimini-* tfiijeli 

r>r.l.¥ iiuJifi^aLEMi^ &f a’Lc-ra. £Ynmiti nppliiiLiwi are mum -h :i 
£fctf tuflliipluntf of pntifrn ^shngr ^pjfcfc* p.nd wc bins ^tMtlmAC tv|*- 
wfciidi o\w ]**■, JoiLif LinitritBCri- laa* :au^tu na 10 b» tbo ben *t elixir reipcd ivs* 
d&ivt^i TLfc*t u-fl are manafacnurms a* ohf -yuilanl tints. 

In /c ijc-r^ 11 JvJrt;j.r Apparatus, &tr mBfldsivk I Uii t iiur Inii-inifitdl Cvd*, 
our rciiTcif;'^!] Moiof lEttfurr Im6Tm|K>?Pi oat RwiEeliboiTd^ kC* P in* eIie 
meit efficisu; lli^e bw yn t|Aliwtil P but olb*r pwli *Lwb .» Fwiii 

Tube?, Jk?*- uf nnrje, EiifiBiilAt^Tcd by tirffll qwculiibig flutipclj «a ibrii 
ptodu-Euan, ,Yud frf- buTv- chhri'franr Lfecliulerl. Jai our CjIaIo^lib Many iwifll ! ■ 
prthInciM>l ■.:Liff bou^f. nnr caiTmiter- ra*y tbiu select an WttFil EucLklmg 
ramus applii^Ct* *( otli#r ruaki>fd_ Iriii : 1 lg Cdl 1 p InttmipMr aud SwilcblwiariJ 
□ml- e alwa y-bo ib* !]?€Tw1i37 of ore TiiiGM(taiuwr. b*wut« higlu-st tffltitncy i- 
ouly pambk vbm che=e ippithnetj ar* specliJK Kniwufl-irf mk tuii oni ! iiUrtli^ 
nnnfiio Acdf dtftttd l\a^~ Tbi± jatjfrdis ilestl with tfljf fully i* ifr: 
iiTaitiii|t piaiCrrAi ihe coinmeLictmtiac: of ibe X-Ray soeiJoo, 

Onr pritkCipuLi Ll« fltv 01(4 ibum-tm PBEirtly [0 sha lUiLnuCiclUlfe 'rf 
X-Hay and E 3 ^rt'TLtmpefllif Appals* lu rbar 3 & )'«h ]uaL bwpiisg r%bt 
itp qg-Jatc .mi pi-o?re--LDsj by ib« kind cg-upciatiau of (beat many 3 loAw-.il 
tr.iiii-. E^tFv brnuH-i ■ if :b<- ifllrjo n Lii bintii cUflBfty ^CiEiUnl niirl even” bruticb 
col ios irUiiin iSit 6 spLer? of oht bn'lnt'?- Onr piiueipoU nr^ Liioflfii iq ill’: 

PrOfL-j=iEMl s 1 arDit™baTit (bf tflupl? froili. uiLil uo g]wll nlwav* Ik Iwippj MJ 
TCftTCDF^I tft ILL-II ^rfen u:,3l bf^r iairJ^pfllldenl ECltiwWf a& 10 lltD 

hiy-b tii-a ol ^i 50 *li. u.bl1 lL3 :d sbe animier ta ubi^h our bujinc^ it 
cCtfidnCtfrl-. 

n nutf nf mOrduiiucf mi decTncpui oil Lbf p^uiiEet, nil 

□pier* ”C4 1, ^ufiLiEd maikr darcc^ p^TfUBnl inp^L-vlffioD. nik eiseniwl cuaLdiuDii 
wtem ijsiiaT^ttutijiL! ippUmcEr -cch i anA fcif iueb tMEptott-TiL 

piirpn-' ■ "■> 

aifonBiiioii and ate Hobuajlted im e( tbaru^ ond 

iLf = i rCiaic■ r^fl<Ul*4 ni iny aMAuntr ^iiiit?«v«'r- Wi Lav^ i-v^rj rarilny by 
i -r :nn 5 en* planl an 4 ^si^f^enatd mArtruE-n for iLimiiiK sni " l-n 

Liiaij^^ flii T chut zisuLI ciiTt compkt* --itijfactlwi h ju>J myonfl flcnliug ^EcIl >k 

luaj' rtly ur-iTi TiiLtivjHJ IILlI- 

THn Cavendish electrical co- Ltd, 


B 1f IjI^'uJW 

f J>« - l l 'JJ 


iljrtSdiFUV^L 
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Terms, 


GUARANTEE. uuarat:** ail -nr applbLne« Tot a |nrMkl iT -iso ytar, tiu^cir 
;akLtii? to ctpaJs flr tij (re? if turuptr frny drfetlivi, uppilwl*#. wzh Wfrtl 
ftsii! tmperftci liic trial «tow km an ship. Goods tbas titfietHnie, mu 

[air us*. lu^h re (Ttlla, CoBnectcnf CorK Ektuodtr. Frann- Tub^, 
xsc. P *re up: lultfM in sneb ifuatmLco^ 

ORDERSr Wti-n --a iEc iin=r Jiay apparatus.. or wIl-bii iuiLLu^ nay oi:^ u; ji. j mjh -[lelj 
atl '- ttuparaiui. pkise isai* if it* kijuei l?t! CotiLLBUftu* s;un> m <h- Alunutuni' 
ch:t,.u; nrr3 tb ^olu^, la slap ci** r UtCntillap mmem ire require ktlD^ 
sLl- PLTifc-iieirr 41 tl» Voiiaso- 

ta :be -j^a o( tlm.=e Op]? r XawHht™ ^bro ilttmiukos or iug«UficilLflai- n.™ 
□3%rrf. JiiiiillT duct n ibWta^: oshenarifl* iu jpuetii )];e Qjdir ^nnLbur is 
nil tt.i: h BfcH.xPERpv, 

PACKING. f fcL?naiJ ruck^oa nrr ciii/ft4 txrra, nt ems pic?, uu"_ iwo-tUpI- ^Sl| 
W r si -lit*! on ill tjii.piL ej EqvoIh-i ax over i> G lor one package, jworid&l tluit the 
ijiupLy oh roLuiiEi4.il i 1 j j-Gsd toiifl-iiLDTi. tama^t pilil. PrtkLhy 1* cnj+fnUy done 
in a.[ (3=cy. bat -LpLi.r-i-y 1 = t: ri* r i; ..n4 cw-t of cnaimuor. 

REPAIRS. R^|?6Jr^ in: gist Ltd out xiEh ih> ncmos-i ponip^i.isixb- 'ip Lbs 

Jiy All S^ptll =?in ijf fcui i , 1 ~; 11 l : ■ - - 41 i;-l elfCrrtciflnJ, r! \ ti/) ikatHpiLflii of n.fifiir.ilL--. 
"Lsi I uf n.py hiakl”, i? imrl^rraLni b $•] rul facility ntnl &5 iuu?e nifrlotflio ebar^c ^ 
BATTERIES ixVirm -3 f r re ckir^nErart- hut book Trithiii 1 ™ Iiciiitti of lo-c-ipi. 

S ECON D-HAMD GOODS- -nfeu. I ■ La no a|i^ainius 0! l voit do i rr;Li^oi 1 - .111 itL« :i;. f 
lio 3uppELf-L. \ riiilf nmcnujl is aJtfava tm lumd fruu: rt'plotpjnfnl F h 

ostb^.iliOB^, ivc- yuoEtt^oti- uaj [.mfti^ukH glicdy furnish to, oil nc^imti und 

ALL H-CMbfi^liudi nppai^siL* ^lLirayticl ip [H-i-pMt -witi-Ltcn $ iOttI^t *;nd conil3ii<m.p 

REMITTANCES. Tim [irk*-* -UN4 ill Tbli- LUt nx* spljjpct ir^ p, DtKoi-m -E 
■5 ftr £G! 1 Tp in nrineUioL^TL w^L ocdi r op ojs iloliviry- OdioKirLsi: ilioy 

itl ML-iccJy Sh, 

FGftEICN ORDERS- Fi^Tt^a oru*n from uakn^n cuiEou^r- iin-i In- nfcmnn- 

BiQitJ by tasb :p h-d< slwa jJ af ibir tilu*. Link-j bcfittfic*! ji™ 

net ip W Lhniini 1 ^cGn[=. DontL-Ti, Sliippr^, ^e., iitil Lulalitt utia^l ifl |:a^J on 
iirjLVtL'y-of ib& SVfldj. In eJU' [li.-^p^ -jirciftu ill-ILiiurliiiLi u\> ^|]nil iHtU 1 UHJ 
lEEWhtnrf for iiarii,it^e 1 o aeeonliiig to our oern im3frnn-ut- 

1 NSTRUCT 10 HS. Ca ttfully ]-T?|.-antd. ilc-tthti inJ eififtillyTwdti bsIx^ncEiinm m 
wilt wiib dvs-ry apjxiratiit, on*c.iLLQ? anyoni! ro lit tboui Tip htsm ««* cbi-m n> Lms; 
Rinivtftiffi Ai|i i-;-c p.n,>.| [nfennodou will p-I-p. 1 llti b-& jl.idly IiriTiiEby'.l r«ptf[iti^ 
I bo '-I] EDLIS Hit! b<>:15 03 apilldjfl3100, \C. t i^lilt WOF flinl .lU'W (Lift EMS-ftfJy 
l«huktl Ifi^trOcEiant. ttLfta 

EX*'£&r ^ pJN J-i -ii/ J« nnjf ;.firf ^ f*p Tt-nViJ ^ .. OV 

i«ivr^rA#i Ijil ir jJJ p,l i' IH ,!|1 sfl ^ irflflf|fl# 1 i|l, 

HIRE OF APPARATUS, Evtif ^Mrlption gf as 1 ! 111 ™ 5133 - bsigi- ar mjluLI, ^ilh 
-pug ml - ewe oso^piiofij. may bv Lir-i, :b i- ni-kc drpoiLdiag 14 x 13 lIio ifpfliiitHS ilhlI 
tho liiro ptnor| P Tatid- nn £^ 114-4 E- 
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Scatoual Juber. 


fii Mitaf jfNiiTfj' ^JJif -|J' Cjprn^jjr4/J 

FawdEc BllHfkl and Coifs 
HiHiamptr^Metera. 

Galvanic B n V. G r k * - 

I--Hie -VFtJlCMUHfc. CottUmJ 

fUecirodni — 

|^-]Lir h ElKlrokiM mud Gtiitril ,rr 

B 4 C.Eb ry CsEif. I)rj Jti-l liVn i rr «-■ »■■ *** aam ” + 

Switchtsards. Galvanic, t"s f^iIic, Iqpiil-- Elertwlyiii rumd Portskilf — 
Switchboards a ni Tnntfornitca, Century, Light, SbttKiiiiil 
Accumulator*-. C*MWiy s Light TP * 

Testing Initi’aments, VoUtettf^ and ^TnmclcFi 
GaiUery, l[«iqiUi-j. B^irsic-r** CeUe-% Cu-wfi--^ -■■ ■ *■■■ ■■■ +►* 

Sy-F^Ecal L*nip&- Cy^omptf. Fcrehtsd Lb nips, lEcutli, Thtofl-t mi 
Eye: H^ctbI, Yjdntl *cnl Crelhra], ic- 
Surgical Lump* fruiu Main. Tin-pic. Now, E*ir, Eye,, tc- 
LJ^hL and. Heat Baths. CihbEt, Hrclini ng-., Paft*Wfi5 i K rnj Htw> 
R*llirGtOrt; S*dtahfriNiriIi itfd KLuobesi^ 

Hi?c A If Apparatus. I'ljii-ca^r TheriMQ-CotrtprcfiM*, EostiehLin TuLh 1 ... 

FEnsta-Rejn Lamp- SwincUbsirii atii Rrtbtn-OCrf i.. 

Earth .(ret Universal Apparatus. lA-^ripciou. CwiiLruclwn- For 
Gjliflnlfp S5nnw>iJiL tud Oii1wip-S™i. i wJ[W cumnLa. Camera. 
L'^bi mi Ilc-Ecr hnw... *+* .« +-+ »■- +■■ Tr * 

Schnea 4 -CeL 1 Bath, D^rripuoa, Sjrceisfc Coiumutatcr, Culte. ■ ■ 

Hydro-Electric Bath*. Wool, PwrtcUiu,. ELcciriptat Ac. 

Vibrators. BeiltErd, Banabk-. rulTPrfisl. -Ifflictiffli] Fieritlfl Shs(ti. 

H .31hlt> 'ISL’Cti- p.. ... +ii •>. t.t n+* 

Leduc Current. Jnicnrupcin? d*ric* +►* +-* 

Pfieum* Massage.. Tympi.uir, Bier'i 

GantriFugeH. Pol babe BuiTi, i t. .. ... ■ » . 

BtfrgkaL ln&tTttmentj h BriilE. Butt*. TiephauH, Saw*, Hand-piccc-t ... 
Physical LIsercssE Appallaf, flrthepffldSc, S^icsb. GsnEial; PoMon^ 
WttSihitlif JliChlQti ... .„ ... -r# 

E Lee tro-Magnets, BuIm MhuI, SiiujJL 

C 0^ Sn*w Appanuoa, mi Purtai>]e 

Eieccria Sterliazers. El«:ric WU — -+■ ■■■ Mh 

3uul& MachLiifta. Atari ionm . 

SLailc Currents Tbito X-l-Cajr Co'iUi Hew Env^ntlan .., 

Dfcatbe-fmy Apparatm ui- Th™o-j*nittf«ifHi .» 


(S-lfl 

li-ia 


14-21 

M-*7 

ID 1^ 
H - LH 

ID 

DO 

415* 

55-75 

77-79 

TD-W 

D5-D? 

DB-DD 


100-109 
UQ-llft 
117-1ID 

IW-M9 
12f.-inD 
13[-IDS 
IDS 
lg l-IDG 

1ST 150 
151 
152-15^ 
150 
157-149 

159 

160 


X-Ray and High Frequency Apparatus 


IBI-315 
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Faradit; Batteries and Coils 


r-r- CW.i ■ t ImW UVr'jin r 
■ -i r. i tib :Jlf rfiiir trfli'KB.T 

ib.l..t -ufi pmtpIt ■my iLrit? 


Faepdte by 

&F '■fiAIH-tP. 


Ttoh |r i vrr™ panvLnbciii 
cJBelfnc -iubi ■ I ■ Ih-*-l 

ul' iHdjutT ; :: - d c- r». HP -d-j irl 
l+M rfBipiiU. _ 

PruVI'h J. i* ILk l-h'jr CtrmltjN, 
tirn ter -T^nrri^.Tj rjitirni. Ln ■> ^ 
pj’iniiiifnP(M,:hi f -mier 1 m ii-j 
luucu «-:rc ll r :tn^ ifee-aiEi l i llv 
nzrcL'Sj* -Iklh.jf A lIliL* hn-ln| I Utir 
Is *nii : ■■? ! he rfel. P#m*l 

KheLuhI nff^bilvi ■-? Kflin <nr 
pchep l« uL: fei ."L from 1 1 pc nuk 
I4j S rC7 nt'.t A -.'iTihll ■ V, IC'/li 
' mi uni U|[ L-pc r> .Jri] ac-KF. 
better? 1 + n-^r*rrbj n 4 rj n .1 r:P 

Imjh Piafcjffft- a-iL ■- 

Tbt kv? ii tr I' |dilr 

n L l-h^-J wlcfc pSaffri hfliKlIc jrwl 

hitcik rt 4 tiitr<. r>r ,n- 

l F-i-arif ■•. Cn-.-:--!:ir (f i |j'. lire -1 - ill-. 

4 Qvom| rnr-i J , « 7 J ir ni 7 ^;i-?>C-l 
■e-ucmJ liami le 1 . : *i> 1 v! tlcciTEr'it-* 

c2 || ifTilTfl ! ' .i.**. 4i ■ I :■ rl hru-L 
flrii :-.i-3r. xi.J Oi.s" Pb i!! □ 11 eler- 


Farad ic laicefjf, hy Grv Spamtf. 


Till- U & .1 I:: i tour 

I . ihc.rii:* ihiT. Hf n or* T ,:fc 

L ^ j?a:_« :n"*Kr«b^r, 4 ; |i *:-a 

ril e-. !'.. J . :.h n>U|iftr lni> rjr*. 

-WjL :. T f i r*i:' ■ J riEite _■ J-nn-- 

-ir^nd-I ,-- ■ :;mrii ;□ :!.e - ini** trii. 
nn.-- ■-.-.; - h :_"|j eh* m r «--.it f h it j 
jni ~lr *■■:.!■• biP7 ■'r.tiji iie-iiPLi;* :j 
54- rtftm. 1 ! :i? lie-Biiwr- 

U^ei-i-c: yh»il*»l ±r,-ij. h-bn at b^Jj 

■.■■Lntn:- .- tTSi I rri rj -Inb'i ■■lie 

iJTsn^[aj-tii L»a- *jf. 
'ih iui . ■ I| ■; ?r - -jtit :. .in I [ ir .- 1 ^-r 
'Til- Si>- 1 .■ l- Jior ti -a ■ I:.-as. f 
■nL-;.i-c. -irh II-^ <r- i a-li! 

.ISi-l.r J.L _ -rxv. Ff f- ■: hi-iT* 4 f il b 


ri7 kcmiifliL-i i- 

ibic-i'. T-, 3 UfM- L fuj 

-rlipra.- .e. 



■. jr 


L/ 

■fg" 

PSI 





|s . 



Li 




CT 

. J 

t 1. 

' 1 
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Fa rad i c Batteries and Cm Is* 


Erfis Farad lo BaU&ry, 

T 3 :i- bais^ry i> |iw-L<Lh| to-jib a j-atlHip 

kTt*T HMlacriMl Mi] Alii) si YVEtL two 

Lurrs* ivy r-lli Sltth. it ii e LE *d; 
vrjjh a Iii[l*tni4*ff[fli r vdbUIsi' cbr coil » 
lie vmJidsa cl |] inr n?ikff fumntH or 

vuib baib c*m when Vvf\ scroop eunrnts am 
fH|i*Ii* 4 L The JaiiOf tviEcli ali 0 l*r[[£ 4 iH Ob 
»Pl4 oC 

Tbntt EtnulniU ore pra- 

vedi'lL. I tie L^ra-re uml oijfr 
oHjjiJ* out, for Kwnrlirf 
riNrtat isjil Llic emtre arirb 
eIii: iii 3 nt ijut i-j It-out tuL'priin- 
iiry cumuli, Ptdiei yr.nl llaI 
peanEnt^-in of both coir tit U ii 
flftflrd siujjdy hy sliding in 
39 i'l oni of -ibi- ™3 q, Giefctt- 

[iUud mb*, 

TlL-e bos it of litjfhLjr jnlidi&l vilnuc, with Imujfcfl, book biEtftfrfl oml 

nnn.purttlltfl'l fJr HfWMritJu iqdlikliaig ApttHPtitJ us ^hi. 102 . 

Orfiti Fa. 

10 J. ... ... r n ... ... £1 EB 0 


Fftradio B^ttiry. *rub icp&tiice luurrii|il£E 
cifct^i>** L*lL I ei Qsiw Triib i^Iel? x Lisp. Wilb tbrfit 
tL-rij:i dilLj providing jirJinary ilii- 1 rt em’iiiaLT 
uurn'iLE, En lhl.4 luELtEery a |iQ.rftTE rV gtllilViOcl 
»[ fEtlwr cUnelH (rOcis very ivGdk IO TilV dlPOH^ 

k L-Jli t: lu by unaiaji the LLIeJb wUIed. ebonite 
handle nsuii.L :Lt' .’imikr scale. TI.IJ liAndle 

a]au ktviEc be- ^ lLp- narrcrL an, .niil efeL-lU-L'ri til HE 
the batE <tt ii n.ln,nyi iLarL-■ I with LJif TE’ClIbGII 
iftlmfll. lbn> ■’danSLny PjpUJUL a BikLik*. It 
vs-orbis vi jib lik g rixLin luryc Ebu 3 i.il dry ctlIf- 
■ ^Or 2 li 0 l Lliv liuitai ibc Erni h 

Com D ined m wjed cu?, 

TriEfci 3uat2;cr Uiuidk 1 , hook karenm jud cmmfaTTLURiil for ucrwrLc*, Fpdlailing 

neoHsoriei m Xh_ IC^, 

OeJsj u\l 

300 .., r .... ... £2 -3 

V'"nM j'iEniI^l Pr-nff-P rb;- ir nr trap frrr ktaII inEft '--Is A jMatfflrp, 
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Faradic Batteries and Coils. 


SLmpla Induction CtiU (er Fim- 
dLsadoH, uimmieii on pnfcs^bp-1 v.mLijiic 
lAAt vikh niouldHl oflg*. IfeSjiii^ed 
liEiiug^ Wii II H tcrmmql’- fttrinq 1 
jmjuiry and hcoiiJ .ry eurmtiii. 
Wilb SiicM’pliM dmTT-hibfc Sol- re^n. 
lati^aL »( i^nph. InelmiLLn" n pi*,r 
of rflnduc Limp* cwdfl, a pair gf polished 
vnxid ijncirl 1 ^-;, elU 1 ] a pilir n- plAlnl 
putLal tttttrf, 

i. d 

q iTh 

I ■ i in in ■■l-P 'J W 

1 ]U Sara b 1 "rich Ll on 11 aiLil “*ff " {JRa,}.** 10 6 

Wadu ■■¥jib Ariy dry or %ti co] 1. 


EptcEol Col] for Hydro-E lee trie 
Battai. 

pFtflidiy Current nail*-# 

Tlib is d ao-E powed's 1 m- 
diittL&n wiL -iprfjiUj lur hjilfd- 
d-nsir i -ii i b p. 3 LiOUirb <L-hoiUr a=eini 

*m] tdfdifll for dl oLbirrworL li if 
madt :& l-Lt# cualy imoP‘ com lit 
bHiH#o lc u io be of pruner 

mint Cu<r tlrtc.-it n-flUT Uilii ;ban ;f lb* wcopdary cumnE, It -■ laeLULCifl ob a 
pdlik^l wiIub: Wr-e aud fured -Hib ft m?!* cranlf swiitla mwI £k Lrnijriii" 

hi* ■sst- tittri of rbn wudiarr. In ihh my sk dilftrmit dt-in-Mu uf 

itrtmrtta ntt oiiCiLnablt b#tira« limit*. aJai tiiib JiOferttat ^iptcgrb mu or 

Lm- grfUftfcfilk c+j ilactil from ■■Tvjjrj t l.i ftTn-iiR Ly bimply moving m unit out llae 
gnulip-Std ir^ib «■!* 

Tise toi] 19 ^v^ri-Q, f-iib poliib^d bt^i ci^EuJoLlL usd ipof brft itiuikt- iut- 1 iis ii-ffci 
Lti irfi-tr diciiL Sait af imss 9 iia .< d in- 

1M lFlit. *. ... . £2 ID B 

lil SfttEJS, l.iUf[ i3EL€il Bri-tSii JJh-ctal iflEtmipECT fnnblih!" 

V<r¥ liflw iBUETUptlbRJ be uCiWillL'i ^tltO d^iird, 

Eliisi^aitifc CLod IncnUd tiB Btfi page-.. ... ■«* £2 IS A 

This tail pr-orai sricb one- or "w#- dry wtt celli, or frO'i^ tbe Liiniia if iiiiiahSy 
ALTJUftLl. i>te rise -Lt! K ) 

























Faradic Batteries and Coils. 

Sledge Coils.. 

5lcd£e GaiL after Dubpla-riejittond, 

T bLi [s □ hr^D uill! Ki(id ci:il 
L-C The TjCJ hij^hcsl dm [ l prfcv idufl 

primufj- and ja-guLniary eurmai^ Viiifa 
rlidirig- rn J i: i Ll i 1 l c•:i□ l enrg leu m-rfc-cL 
rt-ifidiUuh uf itu Mid vn:b 

deeaudiry ctiil far jjgF&tl s-.^n- 

Ur;DB df lIlu T'Ll l LRiiL rf-rv 

■iifO fuUU-bLj tbt! dE£i k ILg|£li of the 

iet-n-i JaiT.' ami ia itaud ill HHijuuoEkHl 

□rhls th-D billing ctitL 

Mu'jci iw I uci hv’hh finis bed tysi|- 
UWLCh i. JulSL s£ale 4?pjgrnT*4 
Oil CglfuEalrf. FiLLLh^t nicely |qc- 

-y.it-n.ik C*i 3 pofth l prilled I:•]flc-k cufUiihjiL? aaJ ibe alible of eJju liigli-oiE c!iu 

-,-p kv ahcl ^CJ sil, 
fedv Sq 

i: : :i> With Spec ini Interrupter a- illa-tr.AHriL P with idjjqsisilkln 
l^Liiuu ^>ipiii -iml iLu=iou sprint,, pemdcciitg itguUtltftt of tb« 
npailty of iniorruEiiiiiais from vm *l^r in my kit (.Hg-r £2 IS D 

39b With Ordinary Ent-errupitp„ t^Li 3ia-.it balance wcighi and 
tin^oo spring arrangement. Tlds inEmTipwroan 1» regtikEed 
m n. CCHliEl fc^HLU bu■ rL'nliy jJatv bUi-FNi pLiung cannot L* 

Ol'inilll 4 I IJJ, _ ^ _ rr , , , „ ■■ ■ gjj 

1-^ At S\K Htf, bm iJidiiu i-Dcor-ilflEy «LL r qpe*raEpd 3ky & iMfif rack 

dtld pSnJ#Q PI 0¥C !T1 OItt, '^ilL Li!iL ELliS l IhlmId IuiililI ii n nil nifgly 

tlC.„jU<rt4 bht| Sitings -r. +hh .. 


U\ 


Z 10 0 


ii'l A« Stir 191, Ihu trftb ifltk mi jHutoti aio^PBiPDt .r- ... ... 3 Q o 

Thu m-s-lr mamaim allots uf n mm ^niLunl and smooth rtfluUiloB of ibe 
-Jcj-i il" rban i; i! ponied* cooiliiaiii liy hiding tbia i"3ii hy Li ihui, 

ONUt js*. 

E'‘0 Siod|o Coil. after Diafcals-Raymond. anoint*! up in highly- 
pols-bi*! TTAtn?n or lualKjgaifct box, with £ SnafiE. ^unlity dry 
wllh With cimk awuch. ginug jiiiniary and epcoBiJafy 
fUMtl DI =ALi-l- r'-l a MTihhtl^li. &:-T liEtpri nritli dni^or for 
■i&lX^wk'-P, Trifcil |j 11 FI']!l upl l^cb .sr.d icy, ^r. 

lorlsiJm^ a pair of -rondf, * pair iri" iwiblied wood 

Lrmdkf, sieiJ fis airtfuJ . .tstra 41 35 D 

II *bor* ^nFk uih oce of dry or For Earn* ecwSa ■u'OLliiiij figm 

main, 42, 
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Fa rad tc Batteries and Coils, 


Sledge Gail by Dt. Hovetil.—This rail is fittod with a Miiijoc iin.-rrapiK. 
eoaULug iL* Hipi'iHy af lbe imeiTiLpiiqnaus I>b ngritwl fcotu tnftiu* *W ((.bmiii 
60 pir inLaaiei ia *sttr«W fast (I,HW nr mnre pcrmluisir) by simply tnndu-r a Util* 
nuLk-ii handle to lb. dr-irei] o^cnt, So oilier odju»wiilr H balenOt w^bm at 
k oilon speieiei to oll*t lu any arny. 

T|:i- [Wuldlr i>l (lie initrfiiptpr reiitn maendk akmcehiu. hl! In doing bo 
aces igribut a Imlr ipri™?. SpnniAt *b* milled b*ndl« i: is possible NflaitKiE 
racily iLe rfUrnibf i be wins of ibe p«4dk. aud ihns rh< ttpqdiiy ol Ok jlrtwiapiioii* 
can in. HHi utniKli .i-.lj mpd fciittecD. alfemlule otrtMi, by ioSuile 


Tbi- coll ^tfovidka priolnry 311 >1 SMflIMiflTJ tucwjli. Ttl* urtfllilfltjp mil w 
ifiaiiqiiLly uioo'l ot*e ibe primary by a liiiic nulled liandiL- ami tt^aultJ rod. p'«K; 
^ry buv gufrial regulation, of lie itreugib, Tb* rftou.iary coil Is filial lriili * 
iiltle iioLuier moving aver a 101a. scale isn esJIulolil. TJib primary cnrmii is 

coLiiLtiilfO by ik i in-3 oi a bilk' erniit fn-U;b aiid r,tuda. .Ilowm-f fin: differem dc.ert*' 

o( Jirttsaib Iby Taiyin[r llrt windings in ns*. 

The imecnip’^r is eiicloiKd in a br»i* and dear celluloid W**. ‘Hie "holy 
mourned on j icely polished walnnl haw. 11 b*»- long by ilj ins. vUt> M^ibI 
Jumj) tindy lnquitd. 01 bo.t. mote and dnrili ia ovary detail- 


CW*f SI*. 
151 

159 


Same. Irut iftouuwil la highly tjuLibed «Waml or 
mlnul l*>> wiih S larirv dry erila — 


Slcdgfe Coils. 


T1:fl Ilo^uc coll w-DL'Ll tvi(Ii 1, i nr 9 dry of «» cell*. ilk avmhtv limiI 
ivm.n tin-/ fiiniii-r ewirrol of i bo rapidity of the inu-mipiioii:. 
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Mill!-Amperemeters. 

-only iipelj :h^ h ! ghirfi eEwl a? jm3LL-aan]Leter, *ijc, P [hfrio of the 
[>'^rE.QnvEiL moving coil de.ad tarn predilon type- Tbt-c itihErimmni aw 
:;.itv lujifi-r^Eljr n 4>n nil fFitebboard?. Imtcatitfl. i<- aud 4ro fated to nil enc 

■ ■ r r nppl:ji4*c<^P nwii a> fuktrul ujoohluit, pugi! lOfr. it. Ko ease ew wnlUlot s 
rJ.i' [jusfrLn jk df iuiEtflutuu pf Am did irpc wEnch could only be irtfd hl oue 
prdltoii Q n-l hi ^Einl had u trimbcr nf diagram 

Thf D Mrs on oil lu^r.iTjaeD’i tan 1*4 it^-l in a,qy pQti^ft wifch prifecL aceoracy- 
TSai'V ui>- IddlftfirtctK of elrttrinE Gidili,. iua£Bt[d r mail tlic caruL's uugUrtkan- 

Tbs rtaliD^s if* accurate nbd ibir gr-cut^ li dead-L asI, ibftl ifi to Sir, U fWii:p Ua a 
ctt-iiLo paijiE in res; isa--* c-i Lbe nmninr nf current circa la|iTig P atii! Ihtft t*hi*3iw 
-Till ; k 4fci hoe atria*' lud;Trunk juiI forwn.td$ Ensure coming 4o teit m ia ■ntvitn.'bly 
.nihTfffLrt cSlip cat.- Ttl+b ell ehtaj or Etaferior mmxmrpife. 

The ruin of nulli-AiijuirAfri n-* offer *ri|] iw found to moot *5! raf)nirqiMVVt^ 
Tli^-y a-ru □! iwa 4*t*, wind 'vnij anii. acsl \hr*t iwlings, .lciJ liit» been lUiUle 
t 10 fulfil »fldiiv Lkfiulto purpose, na<a dal KAceeLy assorted In a baph&£4Td 

tuanjKTr 

The principle of 4 shunt, a a adup^-t Lu sorue of the IflainLuiatUH. Li- that of 
j, jciviiif iboeltmiot asi-Liher eouiio ■hnuiRu ibe inilm mont b^iilcf Jt¥ ftor*BpJ gflurie. 

t riEiS Hie two $a idjurtfrl thru feths of the current traverse* the uhnikt 

k r- n i| a chu oorjuat cirenlc kudaLneuajc c]iv titefikr It tborcfcr*, llmt ib* 

3-^t'dli - L¥ nulr moTEhJ by |^»i b of e3lo tutiuiii actdiLLy cEreuJasiis^. su Lbai Eta 
iinilcniLon fe^uiiLH ea l^i iiinLiLptM lit 10 tn orJur ia tTrin at Llic Kirnl 
ukiUa-iuiperige lining n-sii:iini-n.rbi3 to eLc pat^uE. 

ik 

Thd* cut ianrJDStJlt if lUJdr Efl HRI ihv |IMrra^? df EWa ur thuh 1 insitniiju-UIS 

^nh -Mereat ■□ iLn a ireailsci^ cna lifl chawMi which, ^iil iiuti^ile tha 

irrh'ukr cnm-ni k i- 3tii€3Hlc-d id tr<ra.t Trnb to t'hn Ix-si p.iLvqi'i-agi' p - For iflitaE]ee P 

■ »>L- the tollji •aEUEOHtvr rvaLlEag 0-1J Ul s a UOPul&J. AUil 0-1 nQ In.n. l:y sboilli 
U 1 1 e - irinLf to trtdE j fltrbi-ilht nri-3. <nrh D] zhe Jli^.kI -sjt Ln^rnaLLy , iic , al '.lOMld l.f 

* 4b?itetl Eg □riLmim-ii ijr jn r-vu or ibcee miUi aiiipefL^, Oti ilie ltiw tradiikp [Kl« 

L -tedl& mjaK LiUFrf- }ib of ibt dEstrince across Urn *«le, and wookl iaulLcil^ 

■ l^rly ihv CATrfni elxeiiliitn*- Qn [lu> bi-'ii n-Luliu- S u.u. wuuld Enly iCprCMEL 

[L of ihe iKtuut g( ibe total scale tiiD tunt.). and tbepcfonp it wqtild turdly 
LiiOtfl 41 ail. -.ill'] h n'OLlhl lidE bn pg^s-iu^ t a ud] ttEijL c'iitchE wai pi-v;tn^. 

Uu the otbtr Land, eLi- m-Mi patn-gt tuai- rizriuit" 50 ur mw*' ?na!li-ftmpeicRp 
pi triib ii:• ni-g m^] ieaiioti, ubd Lu audi tise tha bi^b Eeodiu^ uobiu- Eeio 
^ hw the low fuadia- catmiit (k used to ufiraii mow tb^r, 15 m 
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Mi Hi-Amperemeters, 

For meniurlog Galvanic CsmnL 

D'^hA^I lan^.iitf^uJ, iIbuiLJil^f ^rn-ii&iEi type. Or ih* - ln|jLii' B i 
tn-i-i i.u-r*. ili-iiik’E HrriJi'-, i■ ■ m_lILl iLLiUlmL o-Tpr I M wi i|u , fei-1 mi^-. 


VI' pill UllL-ll bUH| 1 IWcJ 



Thin i» * in-miunut. Lii. itliHPrtff, With J Tin 1 \v* filing »n-n- 

Indian** tmr-h ni|U b Liii of i judlrJuijk-TT". 4iiJ h fw ««inLLr memoir™* m Ql «-™h puttiM* m* 
urttd thm Imiiitr tbe- bni*l R iulpmnH^, AY, Tin* nii^litk 1 nwUug 9-^ ni *- I* fw F=™"tpI 
pifrpnlTctiiM, iiyttfi. 1 (n*JU«.iiiin rind dh"i’i"^ oJ nh rfpl rt*rtlnt r Z m n. 

Tin- hi^h rutibiic. 3 - 53 *] m-a. i* fi*p ^runf ■.ibt**E+ Lp to 15 G mi. biV tt'ihitwI E-» W l ' 
ImwiS hj ioflk raiJMlhiia, iml hum-Il -tix/iip^' viuwnU -IlIL bev ii^* 1 fru J fni3 bnlfwWrin!' 
UlIl-v 

Tht thJIi^I iUhuw ku^h i* ?or tfuiqptUfi 11 * Pru.Nn^ H-id Utv r^dh^; in H«r i* 

ioJit'iKpia inianuMi jI“v In * S_ 50 e*t 5W In wiLlrvoC 1livilM4, 

DrSiir Kb. 

S6G As +|ic-H.Tib?it, wich ryjk! oih! I .ti co jiUii^ ... >*■ —• *“ ^ 5 D 

|61 EiraUir ItHrumcEi!. Jj In, dllVtter. with 1 Nldlul-L Hl. D-15. 

6-153 ^]t rijifiE ■Ip‘ 1 kCi ... ... »-*■ 

lf^ &snie IuiStbeuchL h Mr I6l, Uni. fii«lli rvmtioM h H^' c 

jnptriri bF rigiil nnd Ml ifnialiiw- ... ^.. *-■ — 3 # 5 

Tlxe ImniBUrBi V*. IS 3 ■% Hiliii io rtir Apjwwitini 3 i*tnl im ^'j^- 106 - ^nJ e+ 

iiHriii] fer TiiU 6?Mtr*-i*l#pir|e I-bjUi'. It tuJEll^ *U h^ulbVii^ciC-, bimL j, tin-U^t milL-diimiElrr 
mwHiFirL'urri. 

■fh-t 1 n-fcl mmi-nl 163 0 U OK raO*-1 kill*#' ^SLL-llliOfinl 4 fl' I^Crtl uli VfT> 

vlriB^ 1 -u^i^n:-, u|i« ic< L2-0 or iurm* unlL-ituj*sh^. *rc i-nD»wlcin-ic| fK'’-'- til- (JiKutih"# 1 Iw* lif'C 

q-Mndli ah IrijUM- IDwiii ALloil of lnrKr> nnfn-, uhHl IIP s.i l 1 IIMllkTI^ lllP- ErMrn#i|upt fc.]h\ ltlli. Ifl mnl 
(Ilf 1* r-nnil.il ionl. 1JJ Ik-*-! nili .niLi^r 

k 6Lail]iir IttUmnmt tf Lnuiitr dJamcEcr h □!«» Tn* Iihik 'siLtnio- tiLwiY 

tl-flLlllr JJ. B LU lt* Eif luivw mil 1 “lidbU lillcJ. Illn^raCMl nrul Li-.liJ lira liiflft L tJ J' , l'- 


3 6 9 


ln--l pmikpl- nni b pi^ht au-.1 3ipI L rfnilin^ nrt nn cfliiimlt'uc wlivu :i iwlc vcvmifr h i^^l. 
iuillc ilinpE i n> -rH^tErr ri^hL op leTt j.fY-C'PlinL r t^ p*^lliwr> 

Tium null -tnJp ri^kl n-rt-ifetr I Ip*- Brlkiiiib^of h iu^ik#- ■o^iimi IT h-mh! ■«■ * Ihmi^I 

■of Num flttrtl -"il h ■ |iolp revrr-iirr,. llir? riti Ip#- ^ ii* c-ick^ie iIm.L (liv^niJll *lwnj-' 

irw-li-rnCv nuE^i l! ll-EdTllI i(PJJ ilia- |VE-iT-*l -"f EtlL 1 p*4^*. 


■■:j-:- .-*...iriF-W'ii' 1 - ■■-■ +*■ 
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Mi [lt=Amperemeters. 

For meBiudn! CraLvadc ourrfiBt- 

[I'Ar-nuril EDOtinffoll, rSi-TiE-bi-.ic. pnetilMt iy[w. Of tin 1 Unh»i cl-i'S w?Hli 

LitqiEtKd him-, etrtl* Cl*i* dmuu-E HJil*fs h equally dLddfdovfcr fh- whole 




*3 

2 

2 

2 


4 0 


4 0 


urS,Rr ^ , , _ 

37O KL3ll-Ai]LinEL€r fc i!I Ln, ili&iatetcr. witls iaq vl«,: 0-]£ 1 

i? 130 Lii.fl^ wnSi rttflji ill L fcuffi reidinyE ..... »■ ■*■- 

171 Same Instrument,* but witL cttitng ridhtacre^ iog^AiJ d 

wtIic fl.ml left reading* ,n ,« 

]T* H Hit Am meter. 2J-in. diam-pur. tfiiSl l%\? vi-sc.: Q-3- 

0-M fflL.n., with ri-jbT Ami left ppjilitLfa . 

L--i! Same. Instrument. bul^rhh r^ac]m , _ B fl^Ll a-rno-^ acid* iDHtod of 
riabc aud lets radin^t +~ 

S -'d HIIII- JLEnnteler, 2 1 iit- diimsNir, ti- i:b une reading, tLb. ; 0-^3 

[Qj.p wiihriglu, And left nfadlagt 

l-S Sam* Instrument- Liu wbJi wIiiiee rirlu *cro** leak iazimA ni 
risbt and left iWH&ija »* . 

Hog. 17Q and 17* in? Sf^aMjr iticabl^ far wok ip^tAtion batkri**, ic, P a* 
i-jqtfaLneil in (tmionii p&F¥ P n 4 nlja car ill Ecuoul work. 

Nos. 178 and tBE art luittibk fur «JE pwril ^nknnlHHtiDn. innir mrileuJon 
I ll-L 1CTOTF tn-pCdfliiy fur litUC-HM- "ip tO B-tSdl 2lJ CCtls Hru pat 

l tally npabti nt jpcinji a ^waiEr aatpm ;han JO m.a. For ionk mmSkRtfoa- 
puicwtrs oe 23 nil* arc tuiijid^rwl cite rtand^n). and 3fi. udL lA3Li.tc-.dc4 rf* 1 Crti)uti*tJy 
ii whi-n lara arra* Lav* co 3* muicd. 

JV rriinrrl'j rjyadjTj^ " rfyiif i*■ re'T Ahe '" ifniJ ttEJWtffll#, JtftJTrtfEWfJ P*#*- 



2 0 


2 0 


Pillar* lo i" Mil Li Ammeters- 


Mmr h*- .... 

IlHi Finely t&sqperfld brass pillars (□ aappait Use la?i;c M§33i- 

A:u:ianEi r.-<, NftS. 16ti SO ie>, onpiUMl nn 3tCtLo paliHb^d WMld l?Mi 
wi|b itt'p EErmimls for c«aiuac«ing ilk eut-jifiit 
ILIA Lxc^itiflrfd brats pillars djl3j, gucup^nCtd ... ..- pa-Lir 

-2Q(} Finely Lacquered brass pillara £□ tnpputx the ^mdlrr Mill:- 

AtnufLEHt ^voa. 170 to ls-B, mounted ISiiLd pdifbcd w^nl base 

wicli cfto [erminnl] Lcr rsoncctHip lLe citrRut . 

dfij Licquercd brass pi 1 lavs onLy P uiLcai;u,iutd. pmr 

.4i UlnitM-edi page l^^Cr 


? a 


10 

$ 

6 

7 
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Galvanic Batteries, 


Por Galvanisation, Itulic M edits Hen and Elettrolyfilf 


Simple Type, 


Thl* El ibfl MiimEi-i! type of tfikanie Battery. Ili-lMll Ol 4 flfll 

dktw, tb* fnwjt or elm tui i» prasided with nunW hie(- l IjoSe^ tnl« v.luth tin 
coDiwtijUs cords a™ pln^-1. time bringing in<* in any u«Jfll*r of «Ut rtwilft), 
H iioLy a single Cord tv a* used tint circuit wonLi It* koltMi ev^Ty tDM ilic iJombar °t 
«||t vti dunged, and ill lIi* cell* (p^P* 20 « more) »™U UIotirIiIIiH* 
jcL’im at (met. tbo* tanking ihosi unpleaiosil thatVa to (In patient. To nbviW* 
a forked coni ii supplied, tbit rrcvewiiift the ^ d**™* |H1 * ^hlint: 

I hr ntimbe-r cT cgU-i in bft L-rii)vi-»]lv 

One brtuela of the toted coni inul be piW out EHiLU&fliately the ether ia 
plugged in. If both ar- left in fer so:oe rcconde eua or 3n#rt of ike cells nrt 
short-circuited and spoil.d, 

VCUh best i|ualiij >lr> e*lli. PoLijtihl nntirtod bo* wuli lv&* anti b°ob 
fasteners, Well ami *cnjiH>]y mnde, 

lncloLling one jeir of JiEfc WMf*ttd corir, one pair of pdialteil ™*1 haiidlH, one 
iK^oniri eMmle ir.d tv-ti eirruLnr pul etoeiwden. 


Driar Mo 

2|h \V3lh 2& dry celts £3 12 0 

350 „ S’2 „ ►“ t 2 0 

_|0 ... 3 0 0 


ffofcBJK ,;■ r- w_. 
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Galvanic Batteries. 

For Galvanisation. lotlls Medi&&.tifra 4*4 ELtetrolyllp. 

' }i I'm J" ^|vi;wf 1 -iAIJr IMiwitrmT OirrridJ, 



Galvanic BiLWPy, Beit Tjrflt. 

[ bM rH»»n.t ibn M-Lwi rEuf cJ pi™* 1*«urf» EmthiiiJJ ™V**X 

,, ,.V Tht r ±ri- ufflvidrf v< Ki. 4 rrau k aalltt UJT fa* radii Ingtin * ° f 


*br rumflil cniitiall* I* 1 ^Lugii)? ill® cell* ***** *• ** ^ ™* B ' ™ib 
iutrtuiiednp .1 i»li4iU *Umi;e W. with o±prin? fiu*A to lh* nauk to ewuraalw*!" 
- md cquiam' at.d m:h n mcwlJ Ep:inr diopping hwhuti dspneiiou* opim^ie- cqlL 
li’ld pi H ml i!h cn.uk budfo i- Itf: (n:r and iqnaif aa lhe my of >nj fno Mud. 1 f 
>)h briiiiiiw. HKTf tvu -J.wU. *• otLnrvi« o!l*n oiw «» '■»**• « kb«n- 

.!KTlit*J UlllL TB« 3 «li. 

Tii* ,1„ o'-'h lit of lien 4iudUv. Tbt tai « oE dufu Ppl'*l»d ftunri flak, 
L,,i ufld Lighty lta»U. tl« nrluto p( H* «j l*» tl*» u) i*wy 

UUiiL ... tvr trtuftnttrf *m piPdf* 

Vint* :—CouipkCt wiib i p*Lfofiilk Mcercd cflrfi. 4 pair ot 1»ttrittiL w»J 
bsndLrt. wo pad ekelndtt. one bun on tlfttrnlf «nt one h>i ! cE cle ’ tIW,p ♦ 

I *■ d- 

WieIi poSr r*r£E"?*«r r,, S S 0 


10 


ftiir 3 ii. 

2a0 

Wllb 10 ilrr izqU- 

£ ■ 

... 2 16 

d_ 

a 

if*. 

2S0 

£dS 

« S0 

■ | 

„. 4 0 

0 

i53 


-* 

44 

... 4 IS 

0 

15* 

sn 

„ 2^ 

FT 

... S 4 

0 

m 

LC-S0 

m 32 

FI 

... 5 10 

0 


*40 

r , 40 


... 7 0 

0 

sen 


IF n itb l> n pArrarrM 
r li? E-tr.^REli uf nuttH 
S7u | £1-15, G-1*0. *snr* 42 4 


deiJ-Um ctwrinS-wil GP* in(lli-«unni!iwr s* 

, SbVT b^T ^ 1» 1M (M. 0-W; *r Ofikr So. 


o. 


[f lLiilli amiiifHr niib only □« aiding. 0-^J, Onlcr So. °- 

S*JUB faatEHii* nitli (Wile cell flollerwr. £i a 0 estn tar W >n»l 2^ rrflf, 
i £t la 0 sulm ^J- ft3, 32 nnd ^rJ, 
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Combined Batteries, 


For Galvamsilloa. ] Onic Medication. Efoctrolysl* »nd Farad Lsal5on. 


Tin; galena jJorEfou q[ iho* biEctriti is * 3 s*j:lLv as iEn;c>fo-J on pngt "A 
sitvarc i^mviilcd, in fetdl'foa, wSili a Farad!* Coil by Dr. Sparaer, Esnu lit . 
rtlJs art nipplkil for working ; 1 ip fflili whjrii ia of th" VI* tD -- 

^Lmarv noj Jorm-uitv tumm. TW biuenc* >« inwrfoblv AilihI ™li a pot 
lewtroml teLlL i WaitsvlU* wiitb. The funnur for nveniug tli« l 1 j>clou or 
polantT of ilit U*lW)ic current Mtd for gmn* ebreb to tkt patient for L-l«tro- 
tiiWLDi-ie for raiwk Kflrin? *e, Tie lacier i» for dfnctlug t"btr pi Wit 

or [iLV.Jfo clique Id (3«o linin' i CTuHfrtuiooli aei 4 fM HHftUnlnj (kmi. 

Including Pole Ririrar, imrtlty null itfljiiJif) rwlltb aiii '.-wnpIcLt ■m;!i* 
patrol fUk corW eonU. * pair of poUEbrd w^d bandl«j & p*l rlwrodt;- I unitl 
Vnali ilirtrtdjf nud 11-imwt el*ciro<fo. 


D^S^P KiSl 

270 Willi 50 dry ctli- 


... £6 

.. J 

TTilb 

1)3, 


OrJor WlL 

ij I WiiLi £3 dry ctU* 


a 0 E7ti 
LmI'Jl DirtOiiTii 

176 1*4 


£72 „ 34 , T -i 

5a nk SftUMlta 

lOUindintwr. silJw 

(0 _ 1J* P Oa-l-i&IJ ^ ara ■ > » " J 1 

IE lirni-jmJUtceT ^Ltli out mdidiftuLr, vii-, 0 
If with IVaiw’rilH 1 9-winbp lb-’ p*k*i inertu* 
If iHtbotlt pd* rcrrrj+L', ilit ptiev? t*duce 

^nljlt Sjnll-ofitj, 'ritll iSouIi^b c*ll tflJlMW 
*-XE3LL tm SO ■ Ikll 51 tell-Fr £1 10 


,, r« . 

typc-H itcui 1 


betl 


£7 IS 0 
» 8 4 0 

ibiavhmr * mil 


0-30) 


i;X 


X. 1*0 H if) 21) 


£i 

0 

0 


I 

0 t?ltaa for ^6 nlid fi2 crl]?- 


4 

0 

10 

ID 

i 


170/1 

0* v5,5 tH. 

D hi 

f] 

□ 

& 


JA, f'l afirtj)* Jiipnhl.Kr 
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Electrolysis Outfits* 


PiJviJik 8IUH7 'HUi t& 1 
.jiU3|n dry lh-]U. ■".:£!& i-t*hL 
HjofilCi'liir '.rin^Mi* 
rriU Jie* ii".- nriE 3 my rnir 10 rc^iUlf 
ifcii- -sti imlr. Bui or |HjIi»Pjc- 0 oulo 

vr&mi V. i’ Ji l£K-k 9Bii Let' -I Nil jilhA 

fa-tmiW i -IrJt I* lid t*f 
Hinrllk for MEIT-fr^r 

toMptwn Poitlr- 

fl 4 -!li-rv m-irMrnl^J ... £J f 0 
Ptiir ol *£mWI+- TS? f G 

3M ft I- 

Scroll 1 1 j1 1 iL 1 r_ Xfc Itivtt ... 3 & 

VuiniH|.'+. No. 1MJ . ... & 3 

F.ipk i'i or -crd rmlt-i 0 O' D 

I l^kf So. £K. L iiln^lr □ D 



* 


KT 

1- 

|F 


1 

it 


0 

a 

j] 

-t 

V 



Cilvank P*Ucr/- 

11;. Bt_ W. J. M. 
KiLI.^, -pCTta.ll-y fix 
rye Ir^htiuL'uS. 

W||il lOilL 1 iKkl 

ihy nlti. wIsIl mak 
col be (nr i»n H'OFiilr 
f &? i.i ■ ■ 1 i 11 |T tli l- rvIK 
ialo imv <mr Sjf 

(3111 1 EO ff^fcsMc LI 117 

Uwofjial- 

idmt 

Itook f ■■m#i . 

I mu dig ntidfHi|nTi^ 
in. bil r4iFAL-or->uii , iyi. 

C^llUt WfcLh Ji 

L«i.ir m 1 «nh LSo. 
750J. i?n^ Mivk pM 

k jhOUvpI.p- i So. GLQJ 
H n >1 i"P Ik *7 
duLil:]n -.ponfr e-Ili-- 

Irodn , n-i?3i w^yjmp- 

IldchI Eut tit,- *yn. 
TViC -pcngr* CAn I--7 
ii-:l jutf s:d nl d-ilT'.TViiL 
j|.lUMl.-| h|OIT 


I Irtbr No. »„ £4 1* 
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Galvanic Batteries. 

SpaciaL Out fils fer 

Ionic Medication* 


Cuayl/jr-fS-^ ij: [ i lemLiailon, between nLitb 2t was *i mlc MD 3 * eiHLearamei by 
ioluu- 50 a diffiltanftt a*e nar daiwd iraJcr cbe un* hwdLflg 

Hedacallon, ttis treatnirtK wntsu lb ebb introduction gf mrflH*«nu direct 
to [he jwn iL^aifli ;be nntaolm akin tiv ib^ galvanic Hiirtfllt + 

imMUiKii iiivnijtiijti gf “b^ m^eliLxl aver admintatai ion of clm “-aiiit 
U-Lu.Liiu:i iic L.j Ld;-.i”J an or ptr ummuIp an- ^1) that ah even difiribiLtiBii ivf e!ii_- iIf;^■’ 
niis- pbw* "i:* cell-, I ill artiibtT nf rctlOH □□ ibe pan cIc-fIt^Ii i.a)- peiflibiliiy of 
obLAiciina cik- efittE walPEfd by a much sauiller lio^ □□ amnLUi of tin din-ci focul 
Ag.]h]icatiQn. ’Ltnue drii^ aJpnLittl co lLu -kin fcp dbiarritiaft frttiTifllttt fi-.d 14 
ptatinw ih-c -ri;=i ji all. auhI ochm pttmnut only wicb niBcvtliy^ by ibe 

Untie naetlHHi -be? ran. b^ made to enirr w 3 *b tise earn Iiseo ihe il^jrer 

ttftLIH- 

Ioli= ciT 7 j always a 'tefinUr c-ltturltal obar^e. Tbo«v cwyms " po-ilivv 
Lravci to tbi (- i irok ind an 1 nailed Cillottf ica[b«5e—negitm). 

wbilir el iwt Lt/ju^lj- chitted rm^L co-m^lf flu- posaiSve poU —) and are tailed 
Au;on- funt^je—jo-ECiivr, In ewber wcanli they Jin* eallt d nicer ibe pflbf 10 which 
scSi^y are iWpee:^l- 

Tines ic w;*I ^ aci Je-L^ejoA diac eke Tneiltcatu^ntJ miL=.s l*e esmiBcn-S w s^la tiibw 
Lbe pgfltke --r fat? ul ike current ttCOftLUitf a* 10 Trbcibti- rtwywnya 

positive ar Ehitiv^ frliat je, The direction of current a* aoniUQuIj 1 -poUoi 
abo’ie—fcotii f otliiv* to Joes not enter bits tb* ^nacier al jII- 

Wu hltve prepared a »p4C5&] Booklet, wberem eb> wlioic «(i.Kt JuUj 
rldilmrkb. in f#?ar-l 10 the elinc may to nod ^brLr j^butty ac:cl 

tbe CBEDfUtttt :bae Li^e piH tbp b^it f^fiiiCcs under TomO LreftLoient- JIh-ei 

t*=T ir.t ttST.'^ U-tfi obsasneJ in a Tiiifiecy of cast-, Tl^ Erea:iBtJil .5 

camnlDBdin^ iki^ icieHikii of Ehe mtJleal pofrfsliiL all aver ibe worW, .vod iu 
™ill Rpid3y t\\€z\ i In Ihe n^ar fuenrs, 

The Beohlet (JOpngea] free =o clio lueiieal iiroffmail &=■! I.r lound nf 
clu- grcatcH l^rtizi nmi !erri«. 


h.^JkJs 40Lc 
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Ionic Medication. 


bn **#* wlivmllir **>*> Lip, nm *i™ *t>* * cpcrtl 

.ilU^CUoU, l! Li ft UC'i'-lUBLt lh« «p«!> fcMttKiilarly LO lfa« gtlW pr^tl IXIOifltf 

Ij^canW rh*- itnfewi™ lad ll« adminisiTaciuD !nr l™» 

a.[[ mMP^CA-OI 3 . 

h b a( l> iU foLiaJ ihi- tesi m«ln "» ,J * lrivrf f ™ n lbff "PF 11 ** 11 ™ 1 * lf 

.mu* ciimc:* » »*"< taw*™* P miW Bllb * Bf»*f n " jn3 * r a * CtUi arr “ w 

fll 3 opt rf, Frr Alt ««o=r -« In* id»n ft * 8^1 VftU.PV u onr tltulltd, .1 » « 
*i,„ll ta*ir *iU ih«* all Hrivinvnlt Ep remid In lilt tnrtfOf 91)411 » 
.hon»««-» «-.wWI* a as 4 * ai-cril L*t«? ^ *■»! requimi^ntd in nf«l W lb® 

115 fcnp *- a11 ' 1 N,,: “ f ™ ,e1il ll!cfr ' a-Ti| ACr 

XV mail QHtlBd of appLIwtiiMi Li to *np ibfr iaim round ™lb »«™l Thtelt 

IKMa rjFitnT Of ftrliBt m««lil Htnnuft In ^ arfLamefll- °™ r ' bii “ P 4 ** 111 
d dibit dtttMta in order » stw * i.oiform rtonaL Tbi* lb *«? lnujnrtmlt 

hrtXB,, , [f0B V OnrHDU «t Oftlv bo givw riltl a \*W ** ft “ 

■ untut i* irTtnlt dHfowi t™ Bhita « o* 1 ? P M9ibtn wbfln rf,Cl ttin “ e; 11 
^buiw). 

X«&m>r » UH« for ibb prapat iludtlw *b-h «lil €«ki™Ub of ziw |«t P*tf> 
• 2 ±\. mu V bound in pojiiica avw tbt tw¬ 

in (he Cft» 0 t twill »rcne. ibc pirt ii liaplj tnr«td n p«wS of !mi. on wl * Lfb 
it p-ussa-1 Ji* ttetfrtJ* of nrbon. rine, ±£- TlLCseettcrwdetpliei'd d» nwlidni'ai 
nit calM "nail*" Tin -ipdlfiMW t\v<HttA* i^nma t® ba of I*B* *«“' iB 
tinier ru tbc twn«, tod because Lti* irtdon Jwft ml nmwrt (o Lb c 0 nfl«rf to 

n jfim 3FB51- 

^ airEaJv jnenilOM^t »n liniforti pwsiofc Km* Lw iua;tittloed ou Inr^u 
^.rvUtoroCbcrwiaBtlH ^ryoVl^i dI lh*tr Jit 3* mhAoki! A (PS £ 

aaj eLM Villi *tnr ia a vr-rv etiLwM util wovtnieiit UlftasemNl- Wiimr 

« sail LLj i n all dirtecioaf, «. Thai two presBurt on lb» H“ b Sl m ^ k ' &t 

iBimTKi *' h[tt! - H*«owr f tbt wjnerrtlftftt nsoob grenttr n«n than m pourblc ta 

qbiaSu tiT III!J ■oiUt L-LlrECTDdf, 
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Ionic Medication. 

lii tiiflpy tbi jifital ndmibJ^ni^u IhutM nul by int.upa «ai tLt Lt il-= B 
:tc "pti£" pLant-i ;n ont or hiott uni nrn> w iuostc ge .14 1-^Lng 

«i^-i ,31 sriirtVTE'n:- In strain carei Iw4 tttftfflctuitiili m hh-J- cs-ujcl beiui: [’fewl 
iu ■ |jr waEtf « * - ■! w i fro ceUi}, ofip ot^Iecp-ipl-jie lining camiMWii w lI.v (khI^vd 

L.na ttp Dfbvf i'j -h* wgaiive E*ltr tor lipiiinct pot* hhIU* on lifc-julm- triit 
lith: stii on &„■!* brti btep found in prnrid* cMrilml remLt- 1 in icwle 

jL-n^tr ^e. 

The- i.ctll RlA “^:rbi li lilicwLfi pns-tnuTCuiLtly tha u^iljod for 
- l: jiDf torn; *i! dtcsr; --ilion, rfirfina 1 pants l ifi Up I Id- 


Rt*)='inu ihfc JlUIPOnrllW'i; mill Ufcmrfrnl arlojrtion of LapaC fcOftlifiih'ii. 
Bn:nb|^ WJkarafc « Co- hlh torESkiO^ iah placrai? tid tb& mzht ibr falton iiijf 
i Vi ^ij hperiiUy p-rv>m-1 fu£ ibe purpost- Om dbul^ in 1 or- i^-J of 
di-:::ird wiEtrsni-t* ■* 1 ]:« ctm. colviTioai ra% for u=e- 


"SoloEd" Products for Ionic Medication 


Per l^nLp 
L A. 


*■ Epthkl" C«>i s iisst BfdttchWiii p. a.07 gpft,' - 6 6 

,, Cupp-r Tuk'LiiLe Fk m -i — -■ 0 ® 

rt LJiLiJu.in SoJidii-ts ^ ¥ -■ ■■*■ ■-■ w B 

„ 3Jjtfq**ium Sulpbmt P . .b --■ G R 

„ Uwfqjr Bi^tfiistmLJG r n . »• -■ ® B 

M p^:M»iaja Iodide lB -- ® ^ 

„ QuiftlELfi ]3-iiltLptiiE€' „ ,r it ■ »■ — OS 

,, Sudsiiiiii Cbtonla rr -*■ ■■ >•■ ^ ® 

BB Sodium SaU^IbEv ^ + * ■■ "■ ■-■ ® 8 

I Jf'AuijW'qjiiuJIjJ frttt r") 

, t ZiHt SrJpbiEi? i+ ^ hP — aaj G & 

h pl iw r JT-priijV Mil ‘Tj" 1 irfi 1 ’ 'll nnr i»J>^E IK of 

Tbt irfuciDDr Cin npidi«I by inLUriilDS i jmJ of lins, tLej djul y l:c 
by ij-rDiii q ( -Lo tup cleciro*b-i, X^ ■. lOKiip in. 


The above Ssioldi DtfC Always h tucked. 
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tonic Medication—Batteries. 

fq,j ynJveni] Xn-i-lSn-t -ini fa-r SnllrhbaELrdi woellng flora r-craEiimaiai or h!h null r .In, 
irf |”J^ * 1C3 aSCiJ. SC?*. anil A f J-%3 mptftfr4 : ly» 


Our (f-/. .-,1 40 Kii nr 
Bu^kk-E -ilMliup euIL% 
Will] ]«aic \ 11 I!.L'_kI !■ ill 
U tn i? a Bn ^jU I LIE- ■*! 11 c “ 
MUrtldlT stu J 

lainliodi *f pnetdlire 

ff«! OB iv^ufriip 


Galvanic BftILory. 


Special tome MadiciLlUm Outfit, 


Then EautFte- -itc itfirtfy Uie mtec as sbo?c on jidge 1&, wilt cdl 

fjiEfl-nflr ou tl*OLia"^i tc ;-1 in-ti .jiulSiy^ty crlEa. mo^flJsihE iu tj&lsabfcil -ua:-; eft=e .viufi 
L VbxjElhin^ ml iSk bigbrfE cl***- 

Oin ictromt cf lh«r 'trrsrtf cutTL-mK non- bein^ hei 4 ter (civic nurtj, im f&pUmmt 
oa ptgi] IV. ’■'■'€■ qet larMinj a giiHUummetEr with ipacial renstlTjjlflp n^-, n IS. 
Q-150* ^bich Trjil i-m'S .li 2 rtKi-jirL-Dann. tt fa* iu^ELJuaLJiE 

of Ixi^E ffaff, dfqj-fcrtii DtHiHM Mly Lini^f OrJip 170 - 


Encludll]^ ^ fattening slBCSEtkls : 1 pair flf silk *fr?&rei qtfhila. 1 jFjSEabtd 
TOod llH-ndli- J- -Eic-c ch.iiLI I'll All L'k-CCrijJc-, I large 1 indjlfrarliL ct^LKida rf I caXuOt], 
1 line mni 1 cgpptif ri«nMleF, ind 1 gbas ^«p al^ndt. 


i5fl WJib 50 dry wLTi ... £§ 0 0 

S&2 ftS " rh *„ G 1$ 0 


Crier Jf?. 

Wilt £9 dij rail* ... I] i 0 

s;-ij M b-z „ a o o 


If with Polc-Reverscr ■.■haopiiii' nliiwEioLi of current #iiJ for jjivh^ *liacia 
far -clflrtro^iibglMUl* rihrJK'i-ii F, ElU-Krfa £*» iiLI illflMEMIcd) £0 10 0 ■ S tTD, 


Tbr LTilikl ikl-iiL i .i.rir£ili? P die L-flrbon flocl itmIp- aui! tbfr inilifT^Mt dv.tU 0 >! i? m ! 11 
.rr-e p#Tr«[3y for nil-lilt lit I.' JifaMLifnUpn- Till- I.iH LfX lL'Ei e*U IlLhH Lki HftJ EOT 
v#$CLHH3 


s: ^'iy ;li.- mltfiuju of on* of litE]& 
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Ionic Medication —Electrodes. 



r f - f 

. ' ,-k- 

— ■-■■ in . j n ■» im i_ ■ 

(?- 

.v 

£.V5.V *.«££.’%■ 

_i.iT. i J ■ . ■ ■ ’ 



Chain Wall Elactr^ffea. 

T3iiisi& riwtpotlf-s oflVr ihv aOvT&iv 
Lritpft of abanlnt® dtsibiSkv. TLej‘ tin 
be lfpnpprd KHrtfk'(tl i !r ]0;ni4 -■ joint 
n lJ 5tt allocd n. Wrflu in i>l even -con" 
i act mrfEHi*, tJn a i!0|H3Li;LBce jf v-vm 
nc-CFBStly !■[ Tirtiic)* is MpknHri on 
jiiLlfU I ft 


tn tLev are placed i |iaJ at LLiht or oiber nmUrrinl wi'LitrtuJ in Ebc 
nudk^ai' fcit ami. uau-itk tied Eo ]khLlii:D hecIi tapes or 

Tbc-v 1 M a 4 c[sod Triih a jjmlvaait caLk pMnumfintEjr wtitacrd on, *h othnrwiM! 
4{gtknLtr it frv.iM.rkaciL'l :n ^fciiiiiTLin^- a pwM djhI Bceadjr coHiaer. 

Thi-v an? owl* uf pure nnc B fm^iI -tap be used with JLTiy nkdSewuifLt- Tin? 
roitp&f o'um :irv mik us-id wkli copper stdpLac*, Ae., rind not fcr nll-ifliuiA purjtara. 

The line.- cbnin elccirados n tswi con^iiiuie estceESeut “imtiftnrEEfct'" cU^crMles over 
d piil of tint in plana warm n^r, with a pineb of 

Purfl line, vuLlh Silk Covered Cflrd Solid erod on. 


aji) .VI in. a in. 
374 T in- X 1 i~H. 


OrAtr K* 

y,7M It Iki. K L in 
fin-: 30 in. >: H nu 


3 

3 


Jf without chfl ropit tb* pri^t ndueti trd. each. 

Tbi-if tlcctYOhles are (n^ut utU- cafccn in r : Siit. iT 1 

insd v ‘'j; 3 l- cpbUh nLicicberl 


£L D 0 


TiiL-5t skcltodtfl cm Ire in ntber ^i2WB r m pb&jrtwE ionm** 

Chain Hn.ll Electrodes in Copper nr* aufipliisd ip **mt ►key ilImi-uawI at 
* - 1 l 11 l ■ prictE, buttnufr of far*p«uJ 


Glass Cup ES^etrodee. 

Tin it uttctr<*U* axe vfft caiivtoicnc wb«a imting □. 
-luaLi ii r£a or Trliozt i<lininiit*ripg cowna for hml 
t Le P . iiarticmliTlv Lp conjonrliaw wilb I tic Brioi4 pr-od^n nf 
BitETOiLsb^ ^VLIhhud i t-’o-. fts IsfImI nai rag* SO. 
^-hitb Lbty have provided ntMfc eMcllcut iwiU^- 


T\iv tlt^troileB are co^eriMl vciLtL pE^ p a bladder nndarc fltied v.iib fluiqu-rnaE c*jfbon 
-lEtin CO eqew Eli* cuTHDt the lUEdicuuml. The Ln<^aeri^ bra?B iPaniu uir^k to 
iflUBcrew for tfllia^. 

Thif ekccrodifri jtiade to pgh-w i>n hurftefl fc I'ngi' -"■ 

i. fll Ofiirp*. t 

7 fi IOB 1 J| iPj dmineiter rB , — 3 b 

.. f 6 413 I In.- * 6 




f 

* 

\ ; 


i 

te 

■- ■ -I n 


(krlfr ?**■ 

U'O ^ in. Jmmti*r 
1 UI Sin, .. 


WiTb zinc *H?H3 tif zinc irireepinl. m&tG ]izice». 

IfibE T»ig'p tiljJJEf 1* resumed iliseupi c»u fllsu 1™ ua*:l bv imEHi.in ^ilio ilu'm 

n -i^u^. Lini ur cttiion nod :-aLu™!*iL. 

\Vh»ji n-pEncing clic pig'o bladdoril OwwL.1 \v n«]] realieil *ml Lied wfr while wet, 
Ti iitu it n-Llt St? very »ui »ml esvu. 
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Ionic Medication—Electrodes. 



Z3o?_ CoppED and Carbon ELtatroiea. 


Tbeit TimlEr? elec* JfliiH ist t <l?li 1 Dtcr ip3fll IcnL -or other rurUG^nl nhm 
EaeciEji:? *u.nlJ h,f*;m-, ikt ilin ^fpeciitty ttleLl zanc- isilpbM# fur uEcon r eietti,. A.e«. N [lit 
irith. tBpj#r j-cUiili.iA far rLu^n'crni Ac,, -and ibc cfttlmn ltting non ■flflrtOiE**. 
^’EeJe any rasd&ciiBttlL 

Maiiv io iert vt bb hiLQiiK*T, F*p»S? + 


EILiUH'tI. 

Otiit Hsi 

He— 

c«4+r So. 


dtAtr R*. 


C-ATl^n. 

i Jia- 

... 

1.0 

isa ... 

1.9 

4TO 

-+ 

I.CJ 

i in- 


1.0 

J.j:! 

1.8 

Jj£ 

,L. 

l.ft 

4 shi. 

lit 

| r :t 

ioL 

LG 

471 

+ B. 

LP 

| J±t . 

HB!l 

1^ 

4dS 

I-» 

4?U 

LL. 

LG 

1 in. 

4S- 

I.U 

ISP 

4.W 

178 

“»+ 

L9 

1A in. 

110 ... 

S-^ 


a.c 

480 

... 


£ in. 

-Mi 

fc» 

4G2 ... 

9.Q 

lea 

#-* 

-l.G 


If *hk a urtiitiil in lEwivecabW ihmi, inattnd of ienmUB op E-? (bo 

i_ 1 1U1 ■ ! 1 ■!: r ■ pJ&« ill* ,k “ &tWf 0:dd Mq. 

Squo.ro Carbon ELtclntflat- 

O'Jir Hp s to i. 4- On=ir Mb. Hill. * j- 

fifOiJ 1 in. * Jin, ,. I fi 2 in- * H ~ S 

5Gl 1JLD. ,< liEi. I 6 stylli. x IfiBr ». 2 C 



Puffl Zinc apd Gappir SotHidB, 


CWt* 1 ^nib .L sU-iin? En sulking sbntb *1 -ntm cliaik» Fintiy anoaibri *^1 
ii lit-! u'll« MjiJu eu <t*w <ra uiM ^aLranio h*ndki u oh p*f* *7- if ma&b W ait 
uiLnllr Jill. 2060 eIsl-v Unc Rati. 4,-hCP-|.3Cr. 


□rCcr h s Th hH-KT. 
.■■ll-IJ £ IHUIh 

*31 3 muL- 

7 tniu. 


Straight; chItl Is- Ijllt Hi d^iivd. 
i d OrS+r Pp 

3 a 54 U ... 

a 9 in - 

4 0 su 


CurvEd End. 

Grow S* JKASrttr. 

1 Ll^Llk. 

561 $ ni.nL. ... 

^fp-+ 4 1 B 1 EJ- — 


slduUr EG Ulu^ftlELBn El*it pifft- 
iac. 

j, d, Dfdw- Si. 

3 @ 8 rQ -■* 

3 9 S7-3 . 

j| q STK *■■« «■■■> 


w 


3 4 

3 9 

4 0 


l, 4 

3 $ 

3 9 

4 9 


U m (naeirJ .he end) tu. I* njdplitd » ifcut ewimi " 1 ^ MtumnJ in utpJica- 
lUtUt OlflT Lo fn, LhSlI t'G'JBS+ 























Jntri If Ellin* Jiaunf , &F Capjier. UeiIl -ImI::^ |^inla|Jpi^ kJmiIIi vF^iibi i-lii'lk-. Jlnilr Ln 

Krvw .-3i -Niujn- c.'\s.*«k JuiulldH,. Tbe ™*1% aiw faniE ulid ik> nlr -o tfcitMttDn 

- <(■ ji n3■ iB fain c.i—.1.. unoflL. itiiy lie Etli^aI ™-.iihL 

Without hj-sdl* W!«h hfcndla t 6 AiEn. 

0rf-!T>fc ,| |J 

0 ® l-i-ii-r^ 3 | u 1 hml 4 g- iej.. rilkniff tr, 2 niui u __i -_l. 3 , f 

(W LvU^ri* nlwL 3 in.., iiinnirtpr. 3- mm. r . 4 <1 

Ih Pur# EtaC w ■ iiLff ** -jimp girwe-i. SupjiL^d In Hbi Ii-ill;i lb iii j-.al|i r imme.-iI nl--' na|U 
^rmn-lti p*hL tf lU-ln-L 
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El(f|p*d« far Hf Aii.-K a-pj.g*-f_ ubaul 3 fii->. in li-ri&. r tlfcK 4 m. u-mMIl 1 «i. 

i lii. GtiL>tih.™% Kin li I-, .irirl-nk tl>jip|mL rtnral v,hh lint ^LunhEoii in a'opfirr--ulplmlr-. AJj^K-td 
- i-i-iri*.- --ii «-■! iIilkj r> p-jih^iiii. |yitp||Y% Any aHier i lie* io orilrr *nA in ehi. taimlemE 
Crtu-rb i *_ 

*30 ... M ^ ™ 4 g 

till M'uIl LofeUilW a . r ._ r „ 5 g 

ELciC(rjd<i Tdp BIiIbLiLi. tMS pitn. 1 iiin -l^m -n-itli wlplwid; Iti-iiLiii n^- -hr.-.i U nr mmi « Ih--I iv 
AJnii^- :c - i 4T*'*- l-□ ^ ■ ■ ii_ 1111 j|i y-Lh iiiiil- ]i.ini||i'-, Hie ■ttcli- j-i-r 5-*"'| : rhi I il *0 IM 4 i all.«d n«ol 

MfiiEpufl m iinr 'iii|iiiJEi^. J|ifiy Ip* Twhtal njimid. or luiE im*x> K 1 ^ ^ |i^k ..11I «il ■ |■ ■-. 11. --■ 

Ij-Iuml If widi hiinak I 5 Wh 


ur_ IE Ji, 

4-1 — i.l3i -i^h.iii 6 in.. ilunnH^r 2 mil. 
£i* - ll.th i> | n.i^l 6 ilL. •ljAILu J KT 5 adlil. 


1. M 
3 fl 

3 U 


,_A . 


Eicclrsd-e Ic-r Recium b-jf frr. CuptU Wrbb, for Irmliu^ L-ulith .'hi O-H'-M: n i-nri! 

ei no -It in na-itdr j i«U# iit-iiLfeiii^ tidie or kAii^H-. Tins- liEIrr lu- mu ^iH'iun^ it ri ■ imm 1o 

ni|.. 11 . -m ninil r jii“. p id|.h.,i , 1 -.r "ilw-ir -»]lviri>.>ii l>» inl« llie 'kwitE. ^ 1 i|^ili' i--l tap 

1 -■ miii at ili>- ■>eIi>-i~ ti;iI. i« -.^ilirr n.ili i i'iiiin li 11^ tPiiniimL A irry «knplp ninl arik ii'Bt 

vtwSs-LHio. 



Elccsmdli fap Urcihri^ by Dr. P«LIei]i.iiD|. - • •n->LnC-inri ■’■f n thm a^NioiLp i>ilx 1 pii-ft-L-d ■■ till 
imuioriHh hair’-, nul ^ii3i -iHi-n uE dirforvat 'Ue-p 1o mtptt to-1 hr vml. In-^lr rL |Hb-^i^-d pl.-.li miliii 
w-nr ro swnvj llie ■ iinmb The --tditlhau U mmiepEpiil Ijy ndilKT EwIk 1 - tn- llir iiijnife in ■ «i iiU-l in 
t^hdiet tip llcia-.i eo n-iM nil ilh- llou-. A Li>iniPf i EiTi|j' IcnnirKi] in Hi la oli-tii im<1 llio ™ln4e 

4 Fil-*ly Lbk« lO r-r ■ 10 AI hi I LiL 

p. a. 

... - [ 9 - 4 


a l 
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Ionic Medication— Electrodes. 

dphthalmk Eteeitodts. by Df, WLpts. 



& 


i 

4 


ia: 

A 



K+. I 



Erieli tlteinxli is niadt up of four Ifloa* fiLftN. vii,, (it) 
ci ilwj ,, i»l cup of col reiumc :-hnpi 1 for pro Luc:i□/ ib« *jcbn.l]; (fr) 
musil dip 'vbkli ijnrs ilif ttecunde; (r) n np fot 

prtfMtilflf eh? edgs-s of [he Gjilad-s; □, wlltthW fci Aahillu 
pwiikiJ witii il ifisrev pE'jg- |W anil & ^Lniap Seale li ja 
littrl pf Ipi 1 - rlaftped Un ib^ o\a] fonta tj[ tfca cleotfwJf (4 *fl 
TT&]] * = A pitfv pP UBfliifil pap«rv THv an: iwi-fDETivCHl in tbo- 
(jemra r.ci^l |iU»:-n3 iu ptHstioai or*F die t'lueirods., lliG prait^uiLg 
ch]i for ’ bt i t i.'iiii LL li pr^i^il ■ >u fxiii :li lLc inifd-a and lbe proW:(- r 

iiit Li-iL cnp -:tm above; nurl ibo pu» itf thus Gs.i 4 , llm l-’iwr 

beano - a- i itj. 1 ■ -i Lo j '2 p*r e-b3. JuUriiozL of line or 

oibtr urtiScmuducH 




ria ± 


This [KtlW 'a ^ tfcntinii tbn edguoflbu 
tjtllaj.. *bwb fr« (.Iottd. into tire gMVivij iboffj^ «iid 
-vki-r-tiu lb pLnppit i!i? cotton tmjoI or Hat aatursitd in 

■be oiedirameiK, The (fom Buriat plain » of celluloid 

ii wjih cltctioAe aboiVr Tbc grooTu (unnf* is OF 
turn] and nnnKHlbf * wire rtninmg instil* sLc burih 
m ibti [nnair-iil- 

^o P 3. A 1*11 ol cotton wool* £c,. satomed iu 
iimtiMUMriiL, is pbttutl ia tbo cup aad preW vrJib the 
Unit liiiub until it proLruiie-i through the orp*tsin$ ia ± 
n>u oiled Of wmiriiL irbini tbo oup ii on to 

Hit baitilL-r portion. wbLfli lisa n u-iiiiil pints oi top to 
mate iMUtiUl. 
tirtir Jfa. 

C5Q. St-t of eletlndH, 10 in all, wJtb lui^' 

bn addition; a*«>ned oiwj* ol 1 tic 

diflfcreiit pattfliti*- Contsiuod in 

HPil poliibci! wuoj cli^' .1 r ..- £-^ S 0 
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Ionic Medication -Electrodes, 


The 1 Cell H:ii]]- 


Tl i- ij , IL jbj-i, y sin 1 . y i!»i±i£Nl ulal^+rhi- Etw i-lcttwr ■■ TTercl* hill* '--lv 

... ^ jjiclirrnL Er«i : iir hwiEU* rvlaiii'^ IP q ^u. 1L0 W US 

Ms ittMl ri- L^ k- ..E IE ItriTr .1IW tbf **1* h-a* I* HOrkffll I 71 HIMfiP* ill 1 -1«> “UlU M-UnS lie 
■mIIi n-. ilhpl ill muLhL il ■- |rfq-r|u>*wi IA lllG'-K 11 Hi I IIP H ifc' JWTfiKti.-il llti : 11^ ai|,«-|i,..lv-ii .n 

n-iMilmiii^ao* jiUii'rkiAl dJ ini]Hip-fcfciiFh- the [fnlvmiK -uil i-rlii.-f ■ m •iri-l- 

68 iv ■ r t hH' itmu-'T iiidic L in 1 1 %- I'iMiir iWMla itf MJ^klrit- Wo v* k:- ii t-iilv JwiJL^tjOii 

dr*^ i„.a 1 j 1 it, 'Fi- t Lii L [ubi - r m J.L d i^ mwI Ionic ^intnUi- t» llw 1 - 1 *^ LSL-nri'iiiK 

urum imhh Il-^ H- in Itafah-U, f®-r -lv\ [hunlLJ^iKaititc f« HtlPTiBi". 7 r ■™'«r 

uhjt aii’ElllhfcFfl-. olln-r jiiq-piv.*-, 

IV 4-i. sll ll.irli y ai«. w ,.^14.. fef *iUh- madiMEWk Tip “.uti-r 5 tin 1 wIK—Uiilli 
fc-pi||-iPi!UIu4 til* 1 I l-H IKiife !si i- ■ ■IIE.ir: 1*1 fch lb* Ihlii^. U*f UwJfe*im?ll4"> '-aiy ftlin.- 1 Ml 

i" l]|i WiWfi III EhU llllilinrT 4!iwh itttrfHKF vumf** **■ i» Ui*"* '■■ "t |hn - « 

MHnn ii| glu 1 rf^'Cim 'iL-> Mini i«b*-gln£#U L-ien i.->i«itd>.-t -.qH 4 i» hV|Hrt*ivciLnMn eL -. 1 v^I-.iiujt ■■! n-iil^i 
*J‘ ■ 'fcJ l]n> i-kili. Il j 115 fvtf Sidl nlrS-lal 


II apart in-... liu^n-dou tf Ihc 1 l& Hath ■' * I* I - !I|L,|I|C| ^ 1 ["- l ^ 

"IIL- T iiiuft. 4 it IT fill- » ill* W T w w a? nr-curing ■ U kt laitFErenB 

j..r ii, H - rti..HniJwfci | i|iih M "ili u |\id i'f llfit ** “flMirt 

| H«- ■ > • 11 !□ ■ E *SvA 1- iaih.ll pTraluf* lUd-D i' U -«UT^ 1^' HAl^ tIt’ E^hUl illiL T 

M , i -,, h !i n +*iy- 3 |, | j l ii'wf i >1 ||.l> -R«iin2 ■. ■IFTVii-l - U*W IwJ ^ ** 1 ,¥ r L ' ' MlJlffm'W 

rlkvar. B |,-™iififl, £. |. [Ill- rir^t v—^ iiIeiL 


Rat' ■ ^dL l^D ILI rf 
Ihi PL lit- 

Srtfi > 

W E rttft cat hen ■■ ii b jii--- - lut i“ 
4 rM LT-il' u for faX-'t avfll. Si'. C-j £ 


OriifSfc Ejho|.ft fflidJ. Prill tad 

e^g AranUiZSlii. 1 i*- £l P 

Foer cilia 17 in I ^ * 

Wife* jjlniAHl cfti1h.„|HLaiL- rt'H-, &i l' 
lIlL-rel LI 'jcl* H viirl A 1 IL v\n h S' i r. T - llll *fcL-t*|iU.I«l 
lh»ik 1 >a CIIL ■^fcci' «iF il 11 IlI- H ,I!L " F lM ? 

IfniulMl, 

UFKraik l^U. Tins. D-pt IKI. 

67-a Atn* (till 25iih- S^-C 7 HP £D II* & 

c72 FMieilll 17itk 1(^- LSm, 5 1& & 

PflJlihtJ Wflfrd [cdtiBiLl. y iLU I'"" H'f 

f^r «iL|ipQniiifl Lht 1 -IL^ L-rt]' ri -1 ■? h rHii^nkunt 
bul^llE. 

□ rdif Kfr. B ^ l: ' ,,, 

E&5 .. £!]«.& 

luiiL fifr h-vH* S'^w- StC.EJO — ■■ 0 S 6 

.. . » 3 * 


Tilt UvAccag* nl 1 cartuol u n U Hi" l ^1tr ,NiTi„hJiL ot tb^ .'hItiu iv-ii!|ii*- 
.ll-.', :fci,., Lt-p 4 *r Hi-. 11 UHI[ Inj- npiLity mu Liflrite tflJlivtairl «iv filin'. TlW' 

ImcLri^ the Jiianif-> na»>| Fl^-c Jik^iDj. 


P^s-ccliiin CtJls. 

IlK't pcr\“-Etll« L-rfl-v dC"-~i jilaLM^L 

LU-i.t* fianl uHlt- Efli-k |i| L- - - ' :ll Z IKT^^iai 

}KP. kr1n_ |d- |rtTtirflt pnlHllB ^":a 1'iLi-"llbl^ (In . 1 

iwdtoft ^tvini^L^ «llh h yaflivll 

^]isir^-|.^. mi ilL M-nunui tiEI 1-y. 


A 1 - hllq^ltlEMi l-11 { jg* 111, 
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CditntcLang Cflrds, 


EtJil ijli«:bI -[?+□ IS - Oil 10 ftoy ba'tulLt- fflf min% riflHnd** It si 

rifbt . 3 iuL lou^ jjl ... i» -■« \ & 


y- 



■t 


J 1 D Btd ^sHl -uk ttttehd pfflttWTSUV CftkjlnS-, Txltk I^LaUhI LDME -13 

ii-s-11_.tjciL tnrl-, tarii ft ft- !$bl- '. de-iEiblv xinEtl mL™ ncll uhhIiIjjJ, 

UtfiqsmLiij ... ■» per pair ■ & 

7U0 FM ami Jrtru silk covered raantCli^g ^lbbsa. ^'Ltb outing lent Le ptifrHl 
LtnosHtl iiulf. wirb filiiPM npiicjf* Efl ™j of i™lits£ at endf- 
FEEiA'Lc iCIllQik J EGP|HT tFOT, rubier e^Tlsl ?lSk illfidJlitL-J I « Lt^i 
■ift-dil spriTsu; ifTnoaWcol wltere atT-nthc I to LCimasLit Lfistih to 
5 kuh ztjod nut nnnir roui-Ki. The best quality mblcs mrede. 

Each ti Ee. loo-g -■- -« --- *-* |Hir jiftnt 3 0 
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as^ 5 hk. Nj 2 III 

*53. J n in - - 

614 6 .. *>- 

^ * - 5 - - 

35 a id- « - 

Ill- him I* Lit 1 -Htf- AI^I -lin 5 ii- ikr-inii^L MI |ir^|N^LUiii^Ir 


Squart Pad EkctrodcG. 

c ., wr ., ... *****-»*► “H* httl 

... t • «* -- * * 

if ~ - - - siw 410.19 * 1 ^ - *■ **■•***• 


Unicu ntJarwjw -I™ *E 

i:-i. •• irli |*nullul ifl -vnlnf 10 tm liiihlk^ .1 -*P* I'™ 


■.isn 

tlih^ S" 1 nj*I3 t 

TVy -isi -■- -'-i^'i 


■v«i -,r iiLiIl-U’A. 


I ■ll'ul*lR 


Mtf IS*. 

170 hii. 
772 3 - 

T 7 i I - 
"7* U - 


CLrtuJar Pad Electrodes. 

W„4lMBlt* *•« ’■**<* ■C**!H.-tW «■ T-'P. ''HU &UID.I H- 

OptlT S»- ■• ■*■ 

776 2 in iLLauuLi^-r ... I 9 

"bo ai .. - > ° 

TBi 3 ^ - 5 3 

7511 - ... ? 9 
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Electrodes, 


Hicktl-Fkltd. Mttal io J^rtT^n [o jmlMipl nmwl biinIK ' 

ppi- ^7, In hold lh +hi hajuL laf 1 -nealL §|,WTi^t tM i lit rrii^ii tnio Lu 


Ur Lit HO. 
800 

MR 


I- A 

^ jiL Ion j x fin- ilayuL, .,+ * tt fuels™ 

i iU- R| * | SO- -■ -I* 1 0 rR 




V 1 Hltkil^PifclflS Sponge Holder, waile Lb ^cen 1 oei to ;fta Imdli-}, fb-i* 2“ 

lfed*E Ifa. *■ *■ 

b ,, WhluontbmSha 1 ilk iliun, — ... 3 0 lmleu. 
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A 
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Ofc*1#r Ffc 

’iTO BultOlt E]tctred(b *Li:.all iViiF-bIrdCliL'ir 1*^ J iiL duui.. Eo wrnw 

Dll IiJIIUeLv M+ . -+• +-4 aaii air 

974 Button El-KtFOdl, -a.Ti£* Wa*blMEl|tfr |A|>. ; ib_ diaSO.. Ed fiCT^v 

on lmqil3n- 4h. ■ r, hi in ■-, •-■ ■■» 

^90 Tinsel Wire Brush Electro-rid, hs *ert™ 1 oro .i 




Orflfcf H&. 

990 Wristlet £te-trade. «ttsii*cinsr of a dwCiOdt, wrareil 
^■Rsbls-.nbfrr .-.nd <EdcliiLtc«. with lenber Ftrap for EaJLenLog 

round e 1 *c Ts-ri*t- rr^iacitclT 112*1 &= iiutiSencit il*CWtU uu 

ibfc pnlm-nl'i ‘prrjlt tt Ht-rt OfMMLflg Tilth DCfdtl bcllifllt 1JI ibo 
rL-tnn i *1 rtf .u^rdiLflu.* La ink Ai*fl IDDch flirf nq 
Otm n tiK lli A Kmffl&ldnt cltff liode 

ter nJ I putpcuti^ wurLqg a. gtn>:L even eonincl 

K^Sjtt-PJjited SprlFlft Wrltilflt, fnquMuly nsnt □» flitnUflrt 

WXJ?I j]L L-tl*Zi nebid UEUJiLgr x.. ... 4+r 
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Electrodes 


14 3ft, IftOL’ * H ift- dtuii, 
i in, 3otJ.iT X It in. 

in, ibLjiji ■ 


0 'I 2\ in- lone x H 

rolLi ts are vkiy m 

,>ii cancel und f«t eh'CintJil ini=UBi?c- 


fa? c]in.ngLpg ill* jilftti* 


fUmble-Polc Roller EUctrorie-cQv.Tfl w*™- 1 * 
witfe tool tJ’iu. *wd hwM* 

quali'v. and wtH isl iiranpLy tuaitv 

ErnibLe HolltT Electrode, «suell y ;i+ nbave, hi 

Sinsta-Pole Beam EJeStrode, with two *»* 
vQauA routi:l iUTtoiEi. mfieVi B»*i Tor in*. 

_ ■ i Ti _; _ . ■ pti h ■■ r ihii i 


LtfCiricnl 
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Electrodes, 


- 


irt: e; >"j. 


!»“'i Electric Jlnir Brush. No. 1, ^hlt ibrs-tat -ntin^- .-^i Troian dr A by cii€ 
row of 1-iLiii* Wood itucljf (toluhc-d 


k. d. 


4 6 


mu Superior EfiLsIi. N^- 3. ^ link biptr tlan ifo.1, will) wIl-hb 
TiniTanB-^td by row* ndf lwi& while bristles Wood finely 

JIOlL =Lll^L +r-i ■■■ m rmi ■■ i ■■■ in b. ■ 7 6 


fih Hijheic 0'j.aJEiy Brush* Nol 3, rira* lizt as Mo. S, vriih useral 
uuvs arniDuiulrin by [Lrce stdyiJ cl Imat a bite ltui=.[!oa J WErea 
ud hrirtlef enm ]m». Wood iiiitly palaslifrd 


io s 



!"i,"^ Da li bln Pole Brush. jut □_- Xe>. £ patc^tEJi but Ll-jhjLh^, willi tiv-i 

l^rDLLnn ti _. _ i,_j __ n ,,_ n lh u . __ , r , 


fl 6 


15 SO Electric Comb, plmtm]- ™iili poiisEjfril wood biacH^ Comb 
Etirifsbem i Eh, Jont ..„ 

1ILN Bams, on iumuk, init cfitttb about II ui. lonc- 


Doubk Aran litocEroia far eATF?iiag two d«- 
C*4m. iH’oiidlttg poflsici of cantuti Very 
canifeDiHic sat 8 Liiitrt'k tcGtm.gr .ie. Icwic medirniku 
cr iiisy OEiirr l.]ic t ngd« £ cum l>e iimA with lu Tlw 
SWO JXIud Ate- DLljGulitpla .ujy ilLEIlllCfl iput, Mtule 
to net*- oil IjjjmUps, page £7.. 

O-rZor K*. i_ A 

GTfl Funtk plntwJ. Wiiboni knadle 

neni tfftbdhl eJe-ctrades ... ... it <9 

Hapb3* Ann Elnfitrddo c*rFjinjj m-n a-kr- 
crfrW-B E’lMrtLBltr fcr the cars- TEie arti;a arc 

idfuiulrlt a*iA slit electrode carricra iuo^e in twti 
fiUii'i. 

DM air Ho. i, | 

Dtl Ftariy plmad, Without electrode!* II 0 


M ri*iF i*3 |l - ,, rr j rrf« lUr jim-h 1 -if W-jwntflP «n 


2 5 


3 0 
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Electrodes- Electrolysis. 

" - -~ 


“I'-/ il&lder. : ■ ■■ ^ -cltI ami nubum hM r-i-l'"' 

. .. wiijj |i ,u4 iTiint'-. A Mi unit hiUvh V*.i-.Ii-»iiP 
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iii-nmic- i- li. i-u C-rvinTiU «w ^s L k**nl- lnani^m.illi. TLis- Ml? |--- mi-- : 

i. i.">.i L|rii l 1, -■ sh.it Ebb 1 li-n- i-iai 1* 'L^j «i«<- 8 h ' prft. r idi-i ip^- T,^ 
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■ 4 - 

3 ® 

4 a 


4. 
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iL=l 


Wrl«Jfli Elceirtdt, -t . 1».L ^l«.1nrir .o.x-nhl w- iiri 

,S iinLd'.i-'ii; .4^1-1" ..n |ui|vtn ‘ ^T.n.inJivnrt-nunBiriuLti J J 

llto- fviwjvnl -I Mi|n dill'll- trtir. U- fwfcM "*i t m 

.. \ wvrj- iHipN^MLi ni r k^ci^ilr Foi all 

ri.-i.-il -U r,r ~r+ 

Fortipi. I-tf tiflihtf UU 1 bidr- flUrt 1 TrrtJm«L fieri. »ell omit. .. 

JsirLvL pLairtL r.- Ui. i- +*+ 

PliBlpun* ?fc«Jlei. i'H.m 1 in l»--n- i>p lit nxm ’"^ 1 ^ I. 

uJi pi.MMjh -LiSrUrtl Hint will S "T fornnil sniLr3i I«-I3^r 10 *'■'** tt|131 

gftjpt. Ihi with lrrtM4 w <lSrtvE. *»*'- irtH ' " LL ^ 

ImI^t- - « -™ m 


i ti¬ 
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3 ft 

i 9 
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I filfl rjr Zirc-... 
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E lectrodes—Electrolysis. 



HeE dle Holder for double ucedlei, for Cr^ung 
EjfcvU it, LM polUliid rindlk wilti pla?rd ScsiiSKi- 
Leusnb about a ht. 


D|-a«r P> n 

10= p IVicli mtcL 
]O h 2 Ullbaui mt-rh 


i. a 

IS 0 
IS 4 


vnda jjaiimain poiiilPi To fit 


Double 

;jl.TiU£ hriLiltTr 
OaJtr Ffl. 

LO-il S;rai|fl Jl — ■ 
ICtB Ci:rf*l ... 


Small Doubla Kecdle p to fit nUftc Imldfcr. 

jilntiDHUL points- 

Drill Mil 

iOGG — ---• -■■■ 


Bi polar Multiple Metile Holder, alt** Ur. Lewis-Jftrtli, 
for siMitneat of ptfiitii** ic. » * ™«de Ms r«®i*o eiiher 
plmimun ot acc-t-t indldi ^liithi cpk iiritin dy rtLitoml or 
n.pL.oCd. Either i, 3, 1 ar J o^lUrJ ciu to nW atxor&iag to 
Lilli eij.h gf umwihir. a:vl the anion « bl-polar. The contio «»il 
rrctf fli-iLC^UI-E iwhiSIh sre sgwast'fiii *bc> npt po\t acid the 
ftiunudu? tae a-tiil i. j- oa eIic oLh^r jioSl\ sb tSuii 1. * ^ 

nmJK-i can t>c u*9 LtHin4?Tw|ji¥ if ilti-ired. 


I. 4. 

3 3 
3 3 


With 


iOritr mg. 


£000 Of poliAnl Apnit^p n-LiIi s^ntecl fitting 
tbd i ttnraak — 


IS 0 






EiEErpaiPr for Wartt, Sc. WLtSi C plBLiiiiiid- 
[ridum □wtfEes, alJ ittm ftadlasifoailf eo 
ncrtUMd tbe rw d( ibu sra^U, Ibui aaiWar 
Tulii ifl3i *f tlit diameter a| raq^raJ* Tbe 
]iin -j dtu h effaced by Fprntg tCDE-DP and uuy lie 
nilj^f'd Ld cLe dvgrec ti llEi, a sciw arr-dOge- 

Tha ionmitocol jennilB A* fleetmljlk 
ol-lih™ Oi inirtB 6& n wry ^Loapte and iflwin 
ni.miLDr. In U4* else i* evunuud nitti 

iht negative fibLa of a tarrant* 

Tl® iu4tftwm electrode WBltl “ d» P«IIhe pole sbnuld 1* «f l«B» 
ratal and well odilieneit. It tt*y be placetl on &njr p»n oE rbe body 

tcmT-cnitm, 


ci i+r 

tVell luido iod bisldy fluiLbcd, ricli«l pliwn 


£L lb 0 


I . 

li if 

| ill! 
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Electrodes. 




So'^Urethral Electrode hy Dr Collins, far iMMWMitnlHritturti- &c., 
30 ’ « "feta™ TtbUi bonrio. VtiLh « 0*0 ini1 

Tr-.;;;z i - t ™; ,:...*.- ^ -t-,.1. uin.. w-» 

['mtk wuudfed nud plilrt. to ten* oo bouf *. si H-s 3-40 eburftn 
Tht«j»l* in DkWpliil.** “**•*■" 


i. 4- 


14 6 



- ns£A a; 

.« oa'l. TViih H OirbOO pwmis to *rn* su< fi-12 mid., *' L ' * 

biM pkrn on tfbieb lb»y xn* when ok ia u« . tf 


Haniilfl witJi EtraibJLl nad \rlih Kt 

tlieiEfliM 


for lioldius tli-e tafomw 


7 0 


Sound EltClfodoi ol ilmtiiaium. by PfoJ. E»fd«»neb 
aaftiii 1 - = 11 - 1 * 6 t ntw * 1 handle 

■ i imif si t- t. Oku 1 It, * 0- 

OT4.EHV. ■■ 0. , . . ljGl< Ilqiu. 2fl £o7tJ 'HSJIll- 2 3 

20^1 £jnlrt» i 6 1UtlC * “=*■ * 9 2UM 


L 4 


2072 WwldiB* Holder of oJuiuinl'iua by Pnof. EngdJnann,. a ^ ni, > ] - 131 ' 
tong, with Hughed end, to dt jboio h*»ll* 


O' 


£071 Ball Electrode. by P»r. about li lb- lmtK. to ft ‘ 

^tlBW iridlnm' ««dio l« 5 i. Abfflllt 1 i& ' [m * 

It uun. thiol. nn nitul 5tfrft about I- nt. 3° u 3- 

20TP With rounded point ... . 

aC7b Iff llh spew shaped point ... — ■■■ *“ "■ . '■ 

2Q*0 Elciibb pun olinlo LvnllMiDS tuVa to slid* on d* iwra oMUb 
ibwffr — ■»+ . . 


3 0 


2 0 


I 0 
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Electrodes 



line Electrode* for BectUm. &c, lengib aba-ic ji in., M^ucUt ^ in. Olbc-t 

> !i5 tb OnUr 1l GillE* prictr. 


Jfi 

With (tnniiifl] rtctive eaLlrr JLt«l 

SiOfri JliAlJt 10 Mi llbrtOfrEr bnoJlM 


3 0 
2 6 



. Bi polar Rtctu! Electrode, tioelj ra-andod in 1 - phtod. 
in>uksi*L p ilivL^ign, Wish 5*0 Lenimjfllfl 


With 

sa a 



-l‘> 5 SFngle Pale Ft e l c :l ] Electrode. ■o iib burly aider] pkstd icnab ahoi-.E 

10 -u ili, Jiugtr.tr 'LiL ih-isldt jii'LLi shoai A Lb. ku^. Made Lo benm- 
oa ttuErak Labile#, n iih btoirDf «T*w ■& Bs the bandit .„ 3 C 

-102 &E3HE r l-'El ftlih tCETujlLil ID CL'If L 3V4 1 C^llElZ d.Lnr^C r ... ... 40 



-l-l BroafittO MuS4|l ELeclr&dfl by Dr. Schorl, flOprifitiilg ol afia^L} 
reuadvd aud -.■ ur vlU mi-Edi s-l-J, ml-LvI ]ilmsd. Wiih wood luiulk 
Mtd itrtM 14 iwiflittlit - .,- „ P P4+ ... 15 o 

-3S?U Vaginal Electrode.’iiailar 5o N0i> 2<?Ufl nod ££/a£, bu: of gm.nr 
dUiuiTEr. U| jpii.il iLn-uly □kjr.il pliiinL. With. lermtD&l t□ 
receive fib!* dLn^t -, P ,,, . *« mi 3 6 

-M2 Saiiia, tiTLE made io sm^ cb electrode baiHEk* .™ P -■- 3 0 


-fjjy -tour t|'Ep-W H-f Jirrm,ii I r ^ilr i 1 . aUitii't JVt u/ifar -n rmi^t fl/ rlrfi,^ 

>| l' a 
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Electrodes. 



:j in. loua, f-urtrJ at tail tri B«**** vritk ph'« ™ c! ' 

With toiin«;j»8 tab!* mJ tlfflunJ . 

2,143 9mm*, Vttt iriiti p&iuEiJ. ^cwl — 



total Elwiwd* by ZitfUf. to by phute eim 

au0 Hnlidli *iA *r«<W «d to «TT f .b E foltowimr **«** * i* 

UTiuinftl io T«eive s9We 

il 3 S F)«Imue-I ridium *1* **■«“ rtBUl - To MT " ^ 

qfcor* handle 

DH Pl.Ltam EUMl »=< «*»« »' *•***'•"'". . 

Pttwdr To FFrt'w p.bort tiindlt 

girt Samfi, trot btfiT fatM-i 1 uF«'l ■»■ 





ilTD- 


L 4i 

a o 
a a 


3 6 

a o 

a o 

5 * 


Dental liktfmd- by Ur, Sc^cr, wcrili^. "»**»* *[ * 
fa ctm] ana glw mbr. ««=«* ^ Knilisal 

tilSinz. irili. * 1** Wn S ** «bol, A 

Li p]* K l in 'lit lift* tt pJ BUlMi d 0 ™ to ClLO ]H>l)l. Mte 

i:=Eif ii 311*4 ’fiib *raiw .. '" ',' 

By Jn, . Wdku^t LUSltnJ. °l ^ *« ttU *“ '**” lJP * l " W ' 

Jut ioais tittJitHUio- 


6 # 


Ear Electrode. 


K'? 


a^T Ear EUcin* >y Y^. BrtnnDr, «mr4 *. E“^nd 

tJl M» I* iW T ».4 M* TO *>-■““ ^ ! 

\f □*!* »m«l< In ** *• b “ ™ t4r L™ 1 ** * “ 

f ccmvfv rLe wnil if tbif a t 

mwsn _ ... .., 6 G 

31 M 5 TO Krt* OQ tlEU^r, W - "" g fl 

hi M?nji illfbcation. 
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Electrodes. 


=3E 


22GG 


£201 


. '— " 




iisoi 



£200 


El*airodes tor Rectum mad tlicrai, !eliuLiiLlci 6 bougie writ&igi 


watr h^- 
-jfW .. 

±llu 


i 

5 


Oc -i+r Mv 

2SB 


* d. 

3 0 


Cl!-!-■ r Mil 

2204 


3 


4j 

6 


Ortic Xu. 

UWB 


£ 5 


SLn^Ju P4I4 YajJlnaL Electrode, by Hr. ApflaiflUn iimilar to 
M, MjM, but 13 a:Qil 22 mns- itamAtf#.- 

v J2l2 Double Pole. ditto ditto tiiUo 

n-i Lb. * &W 0 Bd coulsei ring n listb w*y dflTrt] stoui 

iilfi SaPjte Foto Oterua Elantrodt. tv Dr„ A^oiMI. tiinilar to 
X«3„ l£u2_ bui oailv about 4 iwwir dinmutor .. 

±-J10 DoubLo FoH ditto ditto ditto 

iriii a atcond toinatE rmg a Ulttfl iIo^ji llfu 

All tliu iibov^iFe- bleed w£cli tunntoil.* to imiv* e*Wt Jifocc^ but by nnioriajj 
■jt ex*w of t-Btcuiittl mu be 11 ^1 01 a etotrtdo JurailEui, 


14 0 


10 0 


3 0 


10 6 



Ui-tcbrsi and Bladder EIgOIhkU, ajiL jj R t ^tgUibcd ebonite 
SiaiiJiti 1 !, wi(h lenmot) to rmins fable 


B 0 


:Jlij 


2012 


Urethral Sau^Lc Ekutrode. ^itb -totu iniidtieJ with sum daaiie 
aj j.LL^a p?rcba» WJchj □acic-J-jr2cLCcKl ltielid olive and Eiurfu to 
Ecrew qu baodlci ... ■— -■■ ■ ■* 

Same, Irai ■with tetuimhl to rawwt taIde direct ... 


B 

6 


LSEctre-de fut tEEciroiyiic 
■ ■ .MDii-Di at Eustac-hLcin 
Tiihej ctfiiiiuo; 0 1 paLiibed 

■ i:nito mbs cukt^T tvll4i, 

■ i -nuec Trire provided '-rUti 

phiELbEiB bwb.witb tf-njiinaL. 
uM+r K* v d 

... ... 6 0 



Larynx Electrode. *i|L 

boiL^it stoui. vriib picii^b 
pUtrd ptlvfi- il*dfl to 

i.i3 p-lijfcLnxUi bacjillti. 

Grtw Mo. 

225fl 

£2£2 3a m e vitb tortdtBal to 

Tl^ivfl caL Lr JJ] C'C L 


2 3 


3 0 


■'ll l 




I 




i! 
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Cells. 

Leclsnche G*31 h, porous pat typt- TIipsi 1 cul h 
nit mr for all puipra^- (Iiwviaiog ii-witi 

mtivi'iE :Vr * fra-jiby i:+nci|. Ttn_v W Rebind 
i- ifijaind 1/ "signing: ibo in* Wo (iIiecs heh! rtftlllrag 
ynih eiL unitooaiae* 

Tin, ygroiSi: klie i-; bled i nislur® □ i tefi 
residr o'[ ttfcbaictj* aisd cewdied u-tiiiou- Tlie ciibofi 
pk:e i; of c ariosi chruuaboiit. Tht zinc is of W*t solid 
drawn EctCal- 3- L=t c e*Dr r parityp naDtfpimiwk 

Xo ufc, jJace ejie porous pd: and ism 311 c ^' 

u;ktE -ftr, 3kn.il all Ewo-itaiTil* EbE a sobn<5tt ol e*1 

aojiAJODino, Hiring 2 oz, of e?d sumnaniK to tbt psnt ol 
wEts r. 

i. i. 

... 2 0 L-ac5t 

■ ■ L 1 3 II 


□re id X*. 

2S0(I ^o. 1, a plii'i aize 

221(1 v " * 





So. 2,i'„ .. lFI|f+) -. 

If required staled, fid- extra per cell- 

Item Dtil* arc gTtwptfeoillr sitinuSc to aloitonre Uhl-jius fitk-il fi[) ib 
euB'uonri*. At . eipecinllv where airou^ gnWanic ci]Tifr-[i arc- icqnW, * l -“i | i! v, lltj 

hH-dre-flreirie l»3if, «w„ « #Uiel. ca«i ibe stmiTa Oft die usaal nu^il -Itv ci-IIj 

ifct-tii far iao Th^j aJxo- Mt-rvc well Ito n'oiliinp nwgical Lm-p!'.- 


Spare Parts. 

Porous pen* durpri ^ i-tk ptwidc of jnm&gMmm cruihio ca-tlkiti. 
i anti *rL:b Lc-aia ityiujnol <Flg-i* 


CiHtfn 


plan 
g^E St 

"iH^O For >-0- 1 itie ctll ■-+ --« "* 1 ,,b 

'1W-1 lh n 2 , .p ■■ - -- ... 

Zinc P*d9. Blei folid clraivn. 98 per eont. puriTjr Siudgiiultid, 

Or lec 

(ftf No. 1 pit ctH ... 

$383 *- .. a .. pp 

Gift£5 jart- Dippid, 

griir «t 

Ilfl-fcJ For ^4- I lize k!3 ..h p -. 

23li .. £ ii >■ .- 

BCGhrnEnulii Ct3l for tVaiH-s 
it. fJlftffi crll- LompkHa ^ iib carbcis rc’-L 
w iili bro-Ei hiousi.l ju-d ifriuiuhl^ *o«l wiih 
a Eixi«e zjmC- S:in? i In ov^t [flnuipal by 
i in. by 1( ;b. 

artiFNo- ! J- . 

SfiiAi^ iluti G 3 

Eicbinmato «ce31 Eor Faiidic lAr»rirf fc 
A.IL CjSl^J util. tboQLtfr EOO. lpC'L Urr ^- 
eIleIu gi. W fcsb - ta rbon |iEhu , ■»n.l 1 asiw 
plftio^ lie liiEicir ™li liLLiRert lifcici trc-il So 
aifE ZHW Qlit of TlQii «hea n*4 in u?t- 
Htigbt l b. by fif in. HiuaE* P 

.. ... *. — lb b™L 


_ d. 

1 2 enc]i 

0 £ ,. 


J. o 

0 4 -neb 

0 3,i 


6 l-acIi 

4 „ 
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wJ»f S* ■ 

riNSM Gbacb Dry Cell, Sim P 4 5* in*, hi^L x l]r x 2V- Far ElW* 

E^icptj- ^-0-- 10 [ _ i'H C- ran 11 i nr ■■■ i m rri 3 9 


h 
1 

* 


t' 

1 


*5 


■i 

11 

■ 

v ■" 

; p 

II 


j.ljij Qbach Dry Cell, SL,:-e R. 5 is- high x If x If. for totltudfa 



So, [O0. JQLl, Jkc. ... 


£ 2 



i!?3S (touch Dry C«ll. Size C, Sf 1 m. lziijt x SrV di-iin. Far Eroi 

Buicrz So. 101. jiCr h► •»>» .■■ .•■ *>■ S 1 

illO HcResra Dry Ct£], IJ in*. LJeli x U x If. for Gtivnnic 

Eiaueric:, pfii 11 m , Ac. ... ... .. I 6 


i 

j- 

■ 

L 

i 

t 

i 

i 



Cavendish Dry Cells. 

Bast Qua lily. 

Ofiir $4, 

SWD Ko^md CtL9 4 Sj iiu. x 2# lui, itiuiu. Pop 
Eim Eatitirj Ku, 101, Butec; Mu-, 10U F At, 

Ll l lj 4 Squ!tr& Cft 1. 5 fclLl. 1{^ IJ, E'l-l- 1>^: Lc £ = 

Swt- ItiO. Ini Afc. 

15120- SqUbr-B C#Jl, If inn. hi^b. fc IJ * 1{. Far CJnl- 

Vauic mid Et-i-qLruh jui iSilCtriti, plrti 11 Lg 2l. 

^ C J Hrl nr fir n r in J + h .Hr 


L 4 
2 0 

2 . 0 

i 3 


Wei Ledft&ehe Ceils, The ri-1, of Wi-nidge ;iud 
-|JL|j|EIVOi a.tkl U % LBLJjdVflriUVt Ilf Lbt^ <^lls i-gjr 
ti^tDl use La »a]i'iLbac tfcllVrrit*, Ac_ tilt l-btj- mfu ffcrj' 
- laE^LiLf far :Lm Ccfrobes wbfrrt 4rt ttUl »«t difficile ^ 

1 Eai Tlj¥ wilU caa la rtdiais** wbi-u 

Mlirtd bj ulcn-mnu it>i Itifrik- |iEaUtJ flaJ rcfiLlic^ wilh 
-- -il Sal _'l u iun:i i,Lr_ Tbi-i jjiuj a g-c-iil, current nijpj Ileve a. 

-^iV 

K*. J. iL 

5 xifi».,. ... ... ... 1 0 

- [ il 44 x 8 in. ... ... +B4 FJ+ t it 
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Switchboards, 

l^ing i he Continues Curreni Main 
w 

tiahanisaiion. tank Medication and Electro! ^ 


n W ki[,| (ri.iii-. UkuM BnUiiirt.pP 4 ^ 








Switchboard ilv id I ti 11 o 0 J oTli C mfcd^“glJaS^urrtut 

wAW. Wi:h flifli--' intact lfe*l» ***■»"• i 
Ert>n 0 lu wte ** nne yradoaHOsu 3 j ^ ini i ttMHV rrwitiiKtt lan‘P» wiith, 

sort toutnc: nlwavi b#fcS or***. ■ [ ni*V* »pA fiuMi 

cbunfflKp W wnaittak fm main, 

:rt fvtry fc^abi 


■fcrttt H? 

aooo 

3&11 

4*10 


tt>li 

8010 

SU19 

iiuio 

30E 4 


W ewnnkd W *11V ®ntb»BBM wriflUL ro^ - 

Sn n* 3 AtL 4 , t-'Ji Btt&d »i.iii pw»* rev^rar - •■< 

S*. ITUi r-, +.* — 

ruinii, i, it •"*■** H*- T * ,mer —■ 7 ; v '. h 

Xo. 101 S—l*rgn .llauiBWt Iw iff ilelitanBiU 
Pajuf. but irtcli Pol® rnVL^rjjL nAJiuoc^ _. 

^der So. WU . 

Saiirt- hn% witla rcl** w™*r U» «d™» 


^ sraursr caws? ^ss e* 

-maUer 

Saw* bwnl^ ::i form- cw pagu 
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Uiiag the continuous currant main Tor Ivan ism ion, ipnio intention 

and electrolysis 

(A I** Tiurkint Sunn ^[uuJk. btttorfci, qj^ 

SPECIAL ICJUJC OUTFITS. 

S»IM I*hti 1< ir. pnriaHa Earn, jmga 43. 


ter COQWE3UU :o u;- rnn:bLUOus cLiirtot main. With b»t type 
ttUll-BEUUHH Wttli tiro H-adinp, Til.: £UI5. ru n, « 

descnW Qr&rlS't). ITU I 

ijjnur r bu; TTLiii pal e.xfrurar in edibvjtm . 

Sam* ns N‘o. 3060 bni fitted with fcest type jiulii-noimetti' -.i-jUi 
tni> rr i iinc?,. ri* t ; O-Ifi. 0 1-3(J. u described uji'Tit flrrfp.r 
181/9.large liiaiBEter far m-itrblHatdi 
Sjiut, Imt Tiiib polt^ttiftter in addition ... + _„ ... j” 

S.iLitn ±n Jio. SOSO. but fiittd iricb laty? size miUi munieter irLtJi 
(W rcadinwi, nr.: 0-tt, 0-30. Q iW io.i. u <Wil*d im.iw 
OitorifaMO ... ... ... 

SiiLit, but Trirt jnlMmrnr m oddnioh „. 


atF Cflmi TuiOi.. mie jxiliaLed *mnd lin(Nu, 720) for e-ainin^ 

M one Urge ifrilBe-rent elucfud* rtf*, SBGl, db* ftlui cup 

.■r Lntiiii^inrfjcaLiulLts JdSi. on* JilEC L!haiu caniL ■oLeCLfiTdii li-h 11 Attil'n ' fg? 

jainii B Ac. (>'□. STIj. out .riric eJetinodto (St?. 430},. oil* enprar uL^cnxk 
■ -L-50J., and om taefefrn r-ter tririt \Sg r #7S) r 

■M-Aiftr** "* **'** lMa - Ienie lwH * <w ' W **- r*D» clNifed,., 

A Special Bnakttt r^titicy to |,-rtiN|-al pHriin.jplet wiinUiatt nnwrutrullr irealH .. n ,l 
''IlmlOt [.niMHLUri -rill !r T nr„| n>-|4»it, ’ *"il 


1 ^ 1 





1 

ji 


■IT U 

■ 11 

i 

*1 

fi ji 

|ij I 

i 

Switchboards 
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Switchboards- 

For CAl^BiKtlcn. Ionic Medication and El«uolyiii, 
and FafadiiBUotl- 



tSSSSSbssss^SSfSi 

ilireu: Jfr!tn* ■<■ oi -;nrn-/tb j jp^rilW (<ilh tunlcr U m1 ’ * N*n 1-‘J- 

ifi.Lnitkl U A* ^aied Wi <™ «*■ A s <tc,wrl,fW - 
iili iiuauMfrDi l*mp, tiuiia f«e- , 

““ 

Lii „ }. .U^riltcJ unatr ^cd*if So- liOil. 

£o*W conned « any con'iuuix” «™«« "' *” £ |5 ifl ! 

Ml Saw Wl. b.i *™f *Lib ^ “^ ta|l ": khl g^™i c . 

mrt ^uLtbwi .^-l«0|. btuimb^ att*™- 1 * wi “ m : d *'*' 10 tG <» 

Ml suTw .x* >MC«. te «;* „ „ 0 

«lrittb ■■- -■■ ”■ ”*_” 

. a n,*+A wfith bwt (T>f JfiUi-Asnimttrf «icli t*>J 

. ™ ,! okrttLlxsd t}ftiw XtJ- 13 1 * — ' . 

, , , 

Ordff No, i^O- v„ im 0 . pn*a, Itfilla «Q. So. 1#*- 

A "L *‘"1 ‘• «* ■* *■ ire - ”• 


f\ r ,T9- 






Jlj.Ir . I III II 


J 

J 





















Portable Switchboards 


ICHL 


fiahrmisacjtm, Ionic Medical ion, EtecirQjysis and Fa rad i saline 

VTcrk'D. r Croni iny coucimcDoa current onto or (r-^m 
L*<-Emch' RdEi^ricia I ft. 


fJ Any Board JJsIid on page 42 cin be nsoumeiL up in aiciL^’bu-H 4 Hikn-wl p 

-iiaini of c*it< wi<b Iwk Rud ter, driver for mkI hundJiH in r 

■ Tjanir he an bK!R|.wd cqh of Si IS D r incLudtoj tfew^rtes a,- q^d, 

/ 


i 1 

L,. 

■I ■ 1 

I' 


0 


Any Bond Uiitd □n piij-E & 40 [LHid l!l L'LLlj L^f ruin IlLU I v R1GUEEC v l ill ;LI I 
!ik raised tun of £j 10 Q. 


oSbpnrLEe ordcrt-i] [lie- b*\ irould ek* n( pniithed ftnueLl -ml; in ob* 

ft * -nl info 

# Any Eouri Listen on pajj.es tO and i! fan also be luotukEed in i suhd 

A!* i1a tF ttieL ipriiiif Utik and ter and litndl*, nt an iucrce«d p&Nt 

ai ^ #■ Tlif jEnodi iwear nn*i cnmEnaal Isnnoltn^ equally ftvtt, 

t H l:vhttf r and fe preferred bj nu&r fiac curving 4boni h innra rwamblJun an 
■ iriiEutnc n ■ j ltf = lito the 1^7 % fcl Ua^eiTr" 




■ 
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Switchboards- 

For S»a£lo Phase S]PindS^ a ^^^ ter1,at ’ n ^ ^ urrcI11 



Switchboard for sinnl* pi 1 - 1: =' 
curt>*ri™«lLdinct it om altort^DL- «««ia 

yl while iDarblc. Trfdl jnm wafawr 
Lpdeetta wil. «i«li. hl “ B - 
descent lamp. TemimlJ for iun» and 
rlKtl*<3*E. 

Coil uT Irt* rtdkl. ewrrf wUibBl ^ 
-Unlaid n.u.1 iumid<c* on [x&slwl l*w- 
I'cTfLet trpnluior nf lIu ictMigth is obtaiiod 
by ilidiiif the HMwUry coil over ihe pi anility 
Ciwl, 

bj-j IP Ho. 

LG LU ■«> * , - ,;■■ 

101** IlEMaiidntv foil nnKratEU n; 
rack )IH linnUn* 
utcnl (Fif.) 


£4 « a 


4 14 D 


gfKSSSS; JSSToE- 5--* 

Single Phase Simian Ld*J Carrent 

fain codiluuous entrant nmln ■ 

i„ ** ,i.,v. ‘‘sri'is "»sr .c"» 

[r.aiu,. 1 Hie m« 0« * rl ‘ «f on, a«*n» >"■. 

masters Ssstjssaft* *- » * -.. 

amatdrt- 

3£“'HM.r -.r.-.IonM. to 1* ”■"> <«=“>'•!•»'’> “ 

.. .. 

iosi - " 


£5 0 Cl 

& m o 

TOO 


*** = -« 111 - 

Motor trsji&f*r«iB«- lar fi tr Tirps 

IV full *Ae lutV* 4-«U ** ■“* *” ^ [T “ 1l1 wort ' 

2Prr^*2s=r8* E Erii 

fillip S’ 1 '. i"™ --— ‘ . 

1,« »jvi»fal*i«* sli'iieg «i.t«l jh«^t JJ Sf”j* 

rbuuiRt. Btc«w<- ?™m) , w J 

*dfe£l 5 0 to ™=ce of tTilolitaard. 
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tt 

Switchboards. 


jji 

tfBE 

utr 

In¬ 

tel 

Ut 

lilt. 

UH--1 

alfV 


D 

r 0 

#le1i 

liCHj a 


3wEtchboards can he manufactured %> jhtoviiIg nuy comma d*Eind, H*.. 
or ^inete-plbjit -sSiLiisaidal ejtYCh^ fti-ulte cutitisile, ijalvame fL-rrcrU, 
||LfjiuirLFH[ gakiUlH «ikrn bt p if,, *i\i j n _LZ| v tflivibirili-jrt. AliO hU CBULUi BaEPQn 
- itbeur/enc-. for eaBE*tj B light, sc,, .te, 

Tfci-v Cun t* mppLk4 hr nwunthig on ;b» will, m poruhte fom¥, on Tables ar 

:it>L!£_V E, in CflllQITI flUil ilJ i 15 V uinianc-r k-iirnd. 

Frtew ninl Ml +ptti&CiHiGfi gladly faniLtbed an receipt tff ^uifeweiit?. 

Whan en^uLfLaiK dr ord^rlb^ al^njre diaic if mnia current ir wikIikioiu or 
pli&t0itiid|| imd |th Tolblft* la sSiij rat of dtartfUl^g <uifFGnt *]« hinw ptrEodfcjly 
a* tfutl 4 i tritefe. It qq laain if fc^labb wn ttiLL wUe La tlir HlOit 

mlTiiUP.ETHJui ftFmnpnwnt io HfelfLE eIh miuiremenEft at ^acb rae. 


fTrlll 

ia 

isil 

iiLthl 

iilellq 
0 Eh* 


0 Cl 

10 0 i 

4 0 

[UmIm 
pmngi* | 
ic. 


Lee lane he Cells. 


Parana Pat Type, 

Any at ihe Galvanic arid Farad Le B^arda listed □□ pagea 50 43 can Itf 

woffcs4 by Lurnna of SO or more of Ehe^e eelL. which ire priieqlti% FuillUt ftr iiie 
.ik (he catooieF. The } 1 Ihge * Ions'lime and mamtvn an Uttlltac OmEpur. Afctr 
i;iuoy raontW the etll-x can l>e cloned, :ha *inc rods itfApod. a^tl shun recited 
"idi fr* -= h *al anusiani?.c* an operaiion eIi-fie can be reprak'd limit*. 

Cells aind Paeti tv found tlitd, pij^ 30 r IN>Ulhtd wood bw* H cupboftrdq 
-r caWiphe*. ^e- : t& camain there call? -ire flipped nt oJ] pri*ts_ 


0 5 
10 0 
0 0 

, driiK 

iq>spy a V 


] plf F 
af the 

^rltb a 

Tina 


Cell Collectors. 

IniU-^d of a RhcoELat eo tc^liEieo eLg *p! Lbi? cimwiL an ia uamanted an 

'ii* varinips gilvu^Lc = wiEclibaar4i P a cell collector e*n bu i-tieii taiitad, Ef prefectnlj, 
■ _ l- lime in FJia^T] ^iuL dtieL-Llied on putt 1( : actually a 3itt£n bap.r:L □□ □ lx 1 
^-iih oal[K;oi B pole rewm-r, udRi MUttWltr, ^. h aa 3howa un boittry, pngw 13, -cr 
Cradle coll, WaturUta key, as tftSI, ter tertuluatLon. 
fJuaiiflEioifc^ mill fuiidrraih pladly fumsFbcil on reqUGfii. 
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Transformers 


Tw Cautery and Light to work off Continuous Currant Wain 

current main OlIB im.ii>t. ailn^l nitln.-t 1 f 

a ma'or tmH«forn»*r with tin- jilwntaKc- 

,.. The Shim* Hoard a are *«S* ana *«’>’ 

<if the nireniob. IVy tonsuun- an cgarmuiis cm r.-ni 
nml iherefcrt tan wily Lc h-so»- 1 whir* ipwi.-il 


To obtain cviiiL-ry (torn eontinuBits 

an inteifT'JiKtr Irao- former. Or u 
on lb* iid« o£ J .be iauir so ct*ry way. 
heavy. aud portability i‘ out *' 
front" tlie main, or [£> amperes, 
ht-an’ tabtea an. Ind ninUt tl carry inij HWh eunreou. 

The Interrupter Traltafonner bo in switchboard. Tonn Or 
Tonfi. Tbtv Kiointut fToua tire main only on* or lwo a^ipc^:, fd mo « 
t,r filled ireatn't ibtiu on ibis account. bat the)-aft ™j nfl|1 J' , m ’™* 
n- cmi; ..rnpf.Dn of t\w plaLlnnn print* of tbo hatHiu, r iHtcrrei]>li 
Ttcpnn aiijuFtitiL-nt from that to tintt- 

Tht Motor Transformer La compact and wiiaUu. The tuam ctm 
onirocoor m to they can bo frtiu any trull ekM-i 

limip-holnkr. not ntteniwlmn any but ur.iai «W». ^ ^ rMn l, r ‘'* 
bj liied at a pa:;-Qt'i boat* wi*« td*Jtfic hgfct n mita-llt-d, They 
worltmJi reomre no adjustment!, ann are noi subjeeL tu imar ana icar, 

ill. V nfOhulo LOOtl* IKirrcF for nraklDg drUlL Vibrator!, pump', Xt.. Ac, 


Motor Imnsrornier for Cautery ana limc, eritu '«!=* yv- 

nickel toll'd. reoumEd OU enamelled iron 1 »ho only IS * 3 in, and fli.cd n< 
lira biudlcJ (or cnrmnir. PrarhUftf current (or eautrTy sip to nlwut-i ampe-re-, 
SSSSr all usual biirtuTE, 1‘revidimf c™t fox llfibc up to abet.: 2U ™lt., 
aotbnt 4.U umil surgital lamps on 1* worked. 

Wiili c Rbto-i.ni to reynUm tbe enrttttl to suit the di ScreiU bnruriF and 
limpr, With iimcbar and renuinuli,, and ™apiutu With dcublc cabin uud plus for 
mam rriiLc-.-ciuD, 

Fimiv plated. ilIji! enamelled. oK «I the but, and tbe whoEt of be*t 

atii wniimtaan tbna&jhffui- 

^1200° Foreou-Liiiufmitar^ni up i* l’l^ToUi- 5 

1202 ...* ,e 10 fl 

.... 


(C) Jeff Behary 2019 


46 














47 


Transformers, 


For Caiatflry, Light, and 5[nntaEd[J-A]lernat1ng Current to work off 
A[i$rnOitln| Currant VaTir 


5“it il^bbQ&rd Tpuifarmcr Fur Ca.u?<rj zlihJ 
Light, 1-4" lilltL-k rl!J kh'IIiiL -IjIl' ut U 1 1ilf Pit*iin | 

lTTftH»hri£iR-f L-CilJ 4;il |L|I [q ilmiE Zj 

«m|vrf+. -ol&Mt tor ntl mJIt^re to i cum. am.! 
■*iP ^ IS fur 'rm..^,, iiwoti^ 

nil rrijiiiHwm*. VT\th hCwli..^ <%?mE.il-E 
li.i f i. 1 lL'iE►' ! hr i_■ LTTT■'iI Ic -^1-ilt ‘■.14I1 ,-J.M[t<L , i. llllri.Lr 
-mj| Tich rpolaet HlbpcMjl to ■■ ilif 

i4i -tilt nchi Utap, mill ^w|C?lm 

Ail'd "illi ■i.-mi-iial-.. 


4 JcJ?r he- 

— — hh -■- „• if 0 

4®3 Flir ifflflLCTJ- PBk Hr J ( 

42ZB- I'liLi'-liiil n|Knl bw KfUli gi*vi 

ft fw Jn^e chi- ■■m.nl H . ( f $ 


Panfch'B ¥eae*torftt*F Eft k i.fl 

l-L I linMIL.' BrtrlK pwiiTI, I'll Sarly 
iiUiiaO ilm ! j | f^Lninin^ tlw 

fttrac* ■ «K: iDmMol* -jp-mjelhI s 
- ■■■ h .iiiiL pfti 4 <>ii mvr^iuw- ^i^liiIjn.j 

JIMillL I rC-L^llAcLofl "I iJtir ‘iliHl^i- 

IMtftVflEli fr.r rtlElrl^. hi if -.lli-p r j] 

fcinji-. iinil i< r III-.' -iau-uliLiU Sel b'luii iIl^ 
1-11 ITi 1 III. 

Wil]L Brr**-*ak+ IrtlTliTUll' :i|Ml Bi-lcLi 
fcril|J = ll 'JC tt- ■ PlUH 1 (I rHinihHl- j.l 

-riVilrfl. 


Qrtiw Jf-a 

J sS -10 Fur Cau:tiT| Jjght ami 

CilrtMst £G fl 



LI J ' U Tmii-l-iniirr- Jiv m»v .ini iv - 3 **|rtl 4 fiiifg; rtvspiH itinl ewmlniA, i-fefr-hlntbu* a 
■Ti'rtC llJ- l'r ■ nc OiT vr rllb-L« I Mi^i-. ■ |||lB-r-iiiLii« .T|nili.in<."i#H. u balr 11 Lliu mhM' him' uBnilu i 

tcmL VLYiae ia a-mL , ^ 1P 1 h 


Ekulp i nn-CuEiii-w a nil pwtnlrlf ImntfutaT- i-^.l I* rp-.rn ,niv li^liriiiiL- 

lll ■■■■■ ■ ■ _■■ 11 ■ ..lUPL LT U_ r. r_I_ _ ._l _I a 


- ™ .. imnnumiT i *ii -h. rp-.ni nnv It^liriiu^ 

L ' ll - ,, ^ n wt>rri J. nulLfi- r^inirt- "wieE, 

-oryt-T^ir -firfr rcfi'rT^ iTm >7 n/ 

^nr ahAitL-JllHMiwU it. F, P iLflLi.T-oJ nn ? bpflE lin||t. j- r ALl'ilftiu'l 

1 - 4 iiL' 4 oO-l u.n.nL ii-nrii:- i-.Lhvr. fKWd Jr.-pmuiriKp HinifBihnn ™ttiis .. 

K 1 ” [M p - . - ' L>. ■_. 


r 


j;!- 

| : 

li 

■' 




■ « 

!s | 

!l ! i 

|; 

If ip 

m 


! j 

!i ; 




1 

1 

! 
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Shunt Rheostats* 


Fop Surgical Lamps. 

Far either fanltatioai or Altcmating Current Main. 

Tbt'v h-tfe SikeoFEU WnJd are rtcy rouvruicnt far iwli^ m^ica] lump! 

Ipimh ib* mato* The war Wed ran be u*"l oil either continuous or dlrtniitiisg 
main. providc-l the roltam it 'M J*me in enrb ease. Tbrjr oul}' ™™»W 0 ww or 
t*o nuiptrer, and mnj thereto™ be mikai lf*M any ew-tinif wall socket or 
ftrijMty fcl«tne limp-lidder, «EtW in iht cOOdolcinjt room ** 1[ "■ 
w?L.L-:nc%. TEi*y *r» t*ry fuibII, OfcU' amut Q id, X 8 in. it * if - ’W -Wit* 
Aijfol HbCtJv <tl-C6iT-E inJ rtlkfcibtu 



CQETac: ti" 


Shunt Swiichbaanl lar Surgical Lampa. of *bite ninthly with Bluing 
n.iri Rheostat t3 regulate the entrant to inSi the different uiuips. Rhcnslct, 
„j ter. et]*, woouJ tyu >L.m tnth s^iare bar. to .ecure uW mu nintim. ^'itb 
aAlicii. cldtja. fuse. tcrmijialj for lamiu iin4 iJesible cahl-. A, u !'■ 11 *■ j ° J 111 
nnuitti*,. Wsary *i»* fcsd at Wk of Wr,l in iron ^ m 

porcelain w-nlatore aui] Jieulf finished off whli primfe! lr on «*lng. Wjtb 
Lisi'i]# for oanjui^ 


State Tsltaga of Hun ml»A urJtring. 

^70 For ritbtr cootionoo* or fllteraallnj unui up to l’-M) toln 

4i?a .. >► ’■ « 4W “ 

JH70 Solid Leather ‘ Attach*" C*» to OKKiiu nW*. «* 

.pniig lack ami key- aiul leaibrr tanJk, 'Made to Mie 


0 « 


liwn), ft [M l rich incandescent Umi« JU *ri*tauee tnHWil of rtiittoiire u‘l»* 
are a little tWper, but they ■« not a *«cfent. *Ula ilia ^ t«u. ll* >.™P* 
ohJrCiiauiibl# fc'hiu lualiiiL- *n rtiiwilMiion. *ml out of ijiwhdu when tarry oh 
: ratlin u uiinaiiOiLr 
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Accumulators. 

Far Cautery And tight. 


f 


, 



Far CftttfMj purpose* art AwuniuJiler 
rcf^Lir" W Lo gptciaUy cnDsiructed ifi 
rjnjrr Ml b* aipablB pf jMnj the terf 
he-avr mnpeitL^i ueocs^iy to ^pju ibu 
Lumen vrjLlhQut risk nf lj'.icLliii" tli- 11 
ptawr. The ^clEd tfc supply b*™ town 
used for cbo wcit& Eor n loiig ihi& payt, 
util have given &r*ty ladafaello^ Tkoy 
nbi iOD^tinciJ i a a polished mk ca§u with 
atrip hauclto And haok Oti top 

of [fae bos. is a altitu^ eontivc;. R.b#BitPifc 
m> rouble the n-rtipe/iigD to bn n^ul*tot 
suit cbc different lisrt burner?, Rbuoatat 
c{ b^j.t dtalgn wfliind on alfl-tn wisli sqaaro 
biT leourc s?wil euncact. 


i:*00 Cautery Accuumlatoiv U witit 2 cells (<■ o( 

Lulhilo'ilr □o.liTM.Itibta Ci[ icier 50 sTOpfrc-honrt. Sirs or 

tics 0 ir.f. bj - 1 Ene, 1 *J' 7 i ine. *■■ 

130^ Same, exactly. Inn ’rirbeus Bt^int 


£3 ft) 
2 ED 


0 

0 


! 

t 


i 

i 

1 


JtfOe LifihL Accumulator, htoidakd up m ih * “iniur, v.-:hb 

S will ’IS ralfea) of cdldfoE&t anbresUble- Cap*mj m 
rtiDpor^^fiut 1 *. Sij^f ef ho*. B i-BI* by d ia?» ht jJ I us. »■ 

iSOS SauiE, eiactly., V«t Trtcbooi Rheostat ..- 

iBli L3|ht Accumulate. wficslj a* So- LSDS. Luc ^“itb mh' 1 c^lln 
ifi voIiCr . £ 5 ?c of bes ^ iw- bv flj ift#. by 7 | s-qsh 

!&H Same, exactly. but whIhhje Rheostat +» 


i IS O 
4 4^ 

3 5 0 

a 10 0 


I4j20 Cautery and Li^Jd AceumuEabar, junuuced up tn ibc lama 
maimer, ^iih £ ip^Lil cam try re)!? ns with Nft, -L5IM, and uLth. 

I ligh; red* 0.9 with i'e. ISIS. With 3 Rheeftcacj. Ira cfl^E 
tbs - H a Culubinq-tErtU &E So-. i^KJOAHll ItEWr but Ibe « Ciintery 
«;tLs ire iRwipd ■‘i'Ofi iri Lb cliu I cella for iurgira] 

kmpi. :hnB inakin^ a Wil of IS volu avaitable for lightifij 
Uatii>5. Stm of Sws-3 sas. by T uaa r by TJ iua. „■ 6 S0 0 

For eaniery wor-k i Bbfrtacn is- rmtUte l3w cucient is c*wcii.lb]| au-il ■1^0‘S- 
■:isp It! cod lor tbt of ’bo^e already poE ieEsiug a. eautL'-ty ULooaciLt-. 

A RhEOEtiil :- VPrt deaLrubte tar iuc#lc*J Laiapa coo, ioanitmeb aa fbe varjoni 
Ij i-ip- one us*■= rt^ujrt diftVttbT volc^g-a frCEiJi 4 'o IS, Emi two Sampa of the saHSF 
li^lfindl voIsa ^- -ifr a« nlvraji buns ib^ FiHHe. (uiy Iws cEy dull and tbc oittf 
fiirt Lri?ac flud i>v™t*iiwd. Xbus » RlLSyiLAT is ultfaj" mdiiaable, so ibru il^fr 
L-iurViiC in n bn loSt^d osaoity co earb litup.. toBbmtil, pig* 7G- 
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Testing Instruments. 

A 11^.-51:11.' voki.L^tr j t p,itiiw.ltv briingHHaiile to »U vin **»* 
rt^twuiiam I)« UMsaamA *5U **m irt*n ** 

drrjti. Ml it? irbitli Mailt™ 4 A «u Aodfl * 1 ™* *■ «** 

fltDall mnr r oirfhvrrl-Low l-trrtop*r«U pr llKV bacWU JaMitawwJ -”1 

waiB Ttr r«n[baritowWi i» ->*« (brfrdpttity if tt,LtfrL ‘’ 1 

\ ,trr sr]i [3 areJ is tbe idtiefllbiitttnrt finJlBliOUt ^ -pouI.1 

>w 1.5 , 0 ::i wtao BMf- Thu* 1 «« ««!□¥ voh^tiar El *( =™dlU* in 


(HU Low hit tf«nmwUioi" « l*«R« ftl ® SO'nw* 11 - 


J [1 DEC ttDUld lllCpfS' 


dtFBppoimiL.tn: ofr*n hy.-Usai OD fluff** !>■« ratify or li K l>i m*m+» 

,™ .Wjo-: *bt B f* * ««■ 11 if [ ° " 

. ir * mt[y . Lh :b* c^ of an ^[™oU.or or dry «I1 by mtrtlv igrrLio, tfao 

-tnutoflli of :t® SimrumtUt no ibr two unriialf of ,a cl,fl ca “' ° C IL 

.,1^ ; jat>r vV placid tl* »rtti»tU of it* bnuoi-Mk on .d-oLplnn ‘U..1a ** 

tbtcoihw^ lortinif «* V ***** fir,t " tn ‘ l Bf ^ 

irLLtb i' H i^nb <n l ■< f.ir ^i:chinv tbe cMfmt off. 


Fochtl liiiinimfliltfl. 

Ttr poiii 4 - it the k^itaiu ’Jatf "** 
■rrtc' u 011® -.timiiuJ. Tki® ca^ oft™ at 
iht Loclt lile s inub-vEltai ib*H Av\ihlt 

f.irl vEH Si- .irtivn GUI w:lb I M 111 

t+::::in*l ■Itielud. 



r 


W^tcta PaLtera Pemlffll lnfitfiiWStitt, 

Jiafe] vltn&t M |.l w<ll mail®. CflUMUHil in 0 isatliCT PBW- 





OrGPt Jf«- 

|J*S0 

n-% Vdll ■- 

j. 

to 

iaii 

rr «r« 

10 

|3$J 

IT-10 1 it — 

10 

l3"‘l 

C-14 

10 


Ampdre-inettrs, 

UrCrT S* 

.JifiG 0-10 Am(ftr» ... 

jars 0--S 


i. d. 

to 0 
tl 0 


Combined Volt ftbii Ammatari. 

*. G 

isao o-a Volt*, o-$ Aiii[wrv4 ... ... 1 ' * 

1992 i>h! ., 0-1S -> ■" ^ 9 
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Cautery, 

t he muttry fawner* can I* worked from tins OnlTtr.*] apparatus IijicS on 
pi--* W*r tb» motor : rani far men, png* 40 , (ts irussfotninTt, jm at 47 „ and the 

HT-mtuiator*. ]MCP 49, 



Or!!- 1 SJi 

■ t«A Universal Caatery Hftrtdte by Sch«h. -The Uni™*! LuulLe 

CBTrio^ both I'lnicrt pin] imra?. [l;4 aimv loopH being iLrtWU 
dgn-n IIV LitiDj ,-J ilin iiiiinff fitting ihl lIiti top of tha handle 
Ofpiliibii] pLhIie villi fltuifitlkgi. IViili trigger atntnh £17 0 



",iJ ]0 Simple Cautery Handle. far faunwra only. This handle is of a 
utw uhI np-fior type. It in Utied wj;b au infinitely battnr 
iwiteli. storing rimrl. ^renter concaei sorfac*, much Jitnjnger, 

]i.'ri'I; l:cI 1 - Tviiribk. and not Ailieird. hj sparkin'; i*r v.-^r □ ■■ pj, 

, I |S> M^reowi ibttirfltfi can be insiuhtiy dajLaekad, 

so tb*t (in- ;*ie rontitt kiirfi^c! mu le cleaned. V! peJirjieil 
ebonite, aiili piitc-1 Brings uml nith |*pry switch .. £0 IT B 



■iO Sim pj a Cautary Handle, smifl] trpt r liT adjccb, For burturs 
only. Ol ptuilitd ebonite, nub plated fitting and. usual 
ptutbuiwi irltcb, Ikit nibi., ... ... ... ... £o I? 6 




CiUttry Cords. lUaedv rubber- insulated, ami contained 
tagt-lber id &tu- tOvfti of toil plljf. Copper stranded wi™ to 
“«T , th * UeivLti i currents, y*i foidUr. Wi [| L palidiod rbsoit n 
flnir [dated meet] [Hiaimli. Length 5 ft, . ... . £o 5 B 
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Cautery. 





r 


Cautarj Randlo, mule far hntnen 

L ilL-riT ten W CUTTCUU, Up U> *0 BIHP««s Jw 

mS£>: thL- oriiu** tamr «ljr tafcw ^ i°® 

JuytTfi- Of policed c'haniu. pLaind (tans*. wwo iron. 

AOli r^snxc-1 fkiEueni turner for aboire 
,VQ14 Kajh-^bifri platinum burner far alw*e 
jftfcii Jj.rg(- ■pflffctlam bMiEf for drive 
501 ^ KiE« icmi aiiur; earth for drift... 


£L if 
# 14 
0 13 
i l 

d in 


fiCMSiD Handle L T nr cjiTryin? small bnraerc t lot eye. ■ — 

ft 


... £0 E5 0 



5^1 


5.1# 


PoTculflla BufSier*- 

fcat Dtillhfi in'll anil suonirLv 
u^aflp. line MS* Wi*a MT= **• 
Iraulnlias di^iion "I 

'I— *■ 

:b 4 « 

0 3 


1 3 


npirfK-], 

A, If- Ci Di ^ 

JOSI HftUnm 
to&fl Lsi** - 

Tbe .jkprasinMU® lonfthi nr* 

SOSO A. i in-. U an «l 0. H 3> 
ii:,l E, 1 in., lithl 50*5p a l ta - 
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Cautery. 


H I p M ? 











: jC3 1L-I1 1101 lift] Ilfftfc MU- n-rf Hot JlM ILM 


1L-: II Lb llkl un II--1 


PEaLLnurai Burner* fttt raaJfr in a g/eit variety of ih*jn*. ibnc tLioBB 
sLEbbii'AicJ thow t?pmc4E :kp piL;i rua ihi-oit gMiDTiiUj in use, &i»d v.-LL hj founil la 
itffrpi I|]3 onlSBarv rf^iain-nn ntl. Xfll. 3lGO r Sl&j, 4110, *111 and iSIUI uni ihc SDOHt 
fn-^iLi'EilLy QCiUttd All liivft ±Lrun^ Yfdl uljJh 1 plfllLEUIIU points OTb IP™i3 

Thf JlLini cnli t? - i|.ppl it -3 ruaj 1 length ilB-I :laftpe, li tit Onlc? 51HQ illuHL4l£g 

|bg thr -1 j L .Tiit r A 35 abflpl 7 i-El-. I'-iug, aiti B Aiid C Hbfhlt * in. B 11 iti* a LJLt-il 
Linpnjpr ilnpt mm of nJl, And ^'iLS be -napplwd to tbii thapr unU s ii 

o<litnn» Dc4i-rtd. 

PfitEi: 3 3-1 th. tKirpr yo. 5103, 4 6 ; 4*J0J P 410? JS-U9 Md Itll, B fl i-nch. 



if*, in? 


*L3h 




JSL3 ■ U|] 



11.51 *m MJ3 


PIltlflTim Burners. Small* For ej*i K pupf, pcis^ ic,; Inn^tS ikiui EMncbes, 
uoltt* 

Prircfl: 2 3 iMchr 

Small Suara Tubfti r cqmnpqndiisgp listed following pagu. 

All BnnKrtOd (bU fit flithl* 3 umJ 3 e, pn§o 


?i 

h 


■ 


t- :,f 


I 1 - 

fj 


Iji 

r 1 

3 


I i 


/ „ S 
P, * 


|;i 

!r 
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Cautery. 


Snare Tubes* 


Sinr* cabins celq be suji|riic-] :-5 a:iv ieb^ih nmt 
pba_iw 3efifed H bus ill* jjliutrim&p rfprwdti thg 
ifore* *fcmp« nauaLLi 1 Eiim, -,b* ^ Lcn.- ai feUli bqnwFi- 
tW eIem iH!iE(*r fiLcbtft biirfler^ ur ISiurt Ggbos can 
4i=slf bo btos. tif tbt in puiv danp- required, 

V9 ( 1 

31^ ABC ... ... a .. onth 3 0 

Sraalt Ssiara Tubag, c-j :Li l- 

smiij bninr-r- Ib3[$il on pn&rio ;1 - pigt, luitgEh a L jqUI 

21 nnltfs mlwrwiifl wdflral. 

&«k* i. d. 

4ISd ABC --- ■„ i , H-cb 2 0 


Ort.tr a s 

52C0 Cautflty Cage, coaiAintD^: I i3ni.<r-^c?iiI handle (Xo, MOD] ; 

7 tl^rttd burner Cui- LtqMua h n^, a pit, Jibe, \. 1 idrn tolw for 
krjlli £180^1: 1 ^oaro tuLg for now, Jbe, (Net- SISOb or ; 
xw\ %qn for :iiiter ; &mjui in flnLfhvd v&Lqut or ogkirood 

with kfito+r . . „ r r „ „„ £31 5 0 


520i 5Amu, wiih tiitctrv c&:\U S*k 50OT in addition (Fig-) .„ 3 10 0 

3^10 Cautery CAit. cnntuinsn?- 1 luTvml ban-lie (So. 5040); 

4 aEso?[c4 buriven for Iaitbl nnie, e*r< ie. P 1 e-u ir<- iuh*- 
iXa. BlSOiJj i suaxp iaW ^Ka. £I0 Op or e)E iu i-i ^ire for 
^BDrai- ClitpLilv fip:gb4*it m ^Inui or oikiraoJ rri cIl 


5211 Same, with cautery cords Jio_ 3ULUI m additicici „ r .., 4 0 0 
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Cystoscopes. 


Omrlio^ l>C C} 1 (UH|i 4 E hai; rtctudy very grwllj JmpiQiiiJ, nocatih' by A 
c^n^pltieLy dew system of prisma by Carl Zeiss. wiikh prt4iw li;. Ttrracli<m 
..litr ycc**frivii sNvcrtioH'of tb# imsi.^+ i p* fgrmed hy iLai tiL th ibe [will 

■lui i li« Li pu-afUL^J 10 :liv rye ui eract form rtml no* upside down :n ivas 

.bu c--, fl 1 witli iIh earlier iu-tnaitieaiF, th.*- ttpe*A*d iDvcHUkUDf ibe LLiitLge 

iO!>UtnUf il ^-ry idvAticaifgouj tdciu d Enewi-Ln^ ibe diamaclcr gE tlie- jKmICsI pC 

Sii^tn nbkL rcnehes ibc eyt- wJihwit eirtlltfE dgmi *ba Gdil *J ^kn 1 - 

Tin 1 -i 0 ];'iu.-L j:ar!i arv uUlJ« uV Carl £il*J, 2 EL auCOr-lsilCU Mi;Ll rigDHHuSy 
lOsi3]Vilw3 nIrtj. calculated. 10 proTiJa ibe* very bighcit uf fltprlMc*- aflJ 

1 11 ti f ;>riDS"y g f rs-anllt- Un:iv^ Ifl (be uz . 9 iviih* ran 1 Lakcii &Di 3 tllC iiHkuHitfS of 

rL'-in-CA'Lici Lcrth, Cproicopi- fined wiib rbo Ztki njpiLca arc niUimlly G^Lly tkqit 

[llCl-C of tbg usual I vp-*‘, buc <rinr_ mv Lb«- prircs do nul l* r cttal f#*flMable ] illnilS, vi'hslci 

a In* .-dvAUEa^e? gained ir* iiivalinil#, 

Thu iAj«[L '.ih he# frea fnoiu ■lefiWEs iu dtikBitiOB, afleh ay ililiLki ik and wiiii. 

Ah Lfl ;l-r Cfttfl -ill L -n-Lr-i*.'■ qml cuiiip.irntiicij Ehill Ctilldeairi]!^ Ivli -j- -, lbi* field is 

curb wl jfi flCfljzJfliwe ^Etb eIu* It^j oi CoftHugtBn iLiad Faltindt hm Ep vi*w p£ ilia 
1 .hi (noil cuTriiuro gf ihk- Windd&r it J-i uF ai* practical aLtfoifleimcie.. It l? vmfcv 
pgdetublp tibbii ilni qbjicE* au* I-x-Edi; CLewed, =.iisco at it Hoi, m m oJdrtf ty^m <-£ 
id-" niifcirD' h Lita^ed by r-xcti-iTt Btgppiia^ down. 

In L^tiirFj] iba iurcrmiu-m* arc all of tb* rrrv hi;heft iduaa, cqnilly i*rf«t m 

-puiJ^EnifiliaL! add fibinb. 

They an? upen idc--] tritb j flew funii «f douuei Ear cur 4 i«rans llie co=iiu^ in^: 
M-jidv- Tbv* wuiicu -]i[j n.nlily uti co cbp rQ^Ergru^nt taa lx* ™-.J!y ^IcEi^licd. 
A pwi coniatt if Hnlnd wIiLIc Jrt p^nditin^ ja^ffeet fntAsm of movcti^nt oJ (hfl 

Fuf TbfrM rL-j-iin-. up Eii^d ?lidh btcac^ Et if cw^«f in aesgod□nrf?!? ti lib llLC 

i^juirfapiTiiEa 0 i ■rcpLie ^arccry,, tc Iutc cnupcly xv\nu. oj* tba p^dilL forms ufconEaclr 

lu Mvflrt icifiiLL E^ie uif-Er'iuLrcii ■' .ire ]wrrcrc- TJioy *n* wnJr by itu wLc 

liflAt cooftocd tb&ir □ trL-arioto eo ib«: 1# maunfngi.iLrt yeart ]klhe b AIL eIid ■dvantifC* 
^iT n-?la H*s,(H*riBfci** j i epnkbtfirtl jfEcHiLfie kno^lfl^gfl, brou-Kljl- bi'ar a^u 

[kicirdeji'jsi, wkile cbe grtaitn actuniey if ftric^jr obBTwd ia cverj 1 ileaailfrf lidr 
HttttfnCliu. 

This OtitCORift ii A rin£C Pf Cyiicue^pfl reprEsentlng lha bighe&t dejjfta. pf 

cxeeJLenco possible- 

*.jj "h iiirj Liruc J 1 lL 4 of ‘■"it'Pi", .1 iiti biLgbicst ilhuitiDftlEcD ibf uiiii 4 >->i 
uk-aruc-M asi l flbtVptlf *5 gf ■l , -Gi«LL:n 0 _ 




! ■ I 
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Feuftlratlan .^ 

■ f r it iwinteJ cm *brtt 

tD ” b 1 .: 3lLH.iL ijlflli! PthT of tht L-lUCCI'jlllE pc-oci] in tliP 

GUtr in p! rizciLrzi c-« liiuual at grant!? 

nmE| JlscrUn^' 1 ** 021 - iLL Lai* run: at obiNj trlti 
iqltrabie uWmmitfx IflaipmaeniJiirflitii Mn4 *np fi*u*raUy said 10 Imre * a= L-as 
■- dfptL a( fixui 11 ey ptueintiionr T-tur ^unlity*[ pentfEiauflia uatumlljj^ diEuioututE 
in. a ]UL-jg'jsa*a ibt Wqhi miHEDittiiif jwwlt Js inciea^d ;. iHnrtlmku i“- l* invent 
iu \ rOitctetii OL'^e* is sha apiicnlljr rhil *j'flEoatap^s- which bnve Jtsi itiliic^d. 
pravifled ilt 1 dWrnr b-s^ a r&ugptff nCc^pura^fl-tjuti oi 2. iliopti]!^- lit ibe- t-±&p ■*=■! 
iib.EF-xTE-rj of iKiont ad-Fiaped s*v n^r 5a voars of Ihi+ n-virr-i-arr Jt^iw °f 
e^a lit teitared nxtLBtJiUi 1 by uitaiiT- of a revoU'inft spi-ciaclo il^c 
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Cystoscopes. 


>500 Gytl&scope by Fraftiiop Nltxt, :&««* (mu l!i t&El Cbirriin. 
Complect in pglitbtd wml tiw ^rith spara EfPitp F *Bi wliJi silk 
MiriDwl wuh fpccial caaitfici ... 

5jL|fl4, byf nrjjip^tii [g y>VD i fitesire frrtcC ASil -idfid 


£3 «D 0 

1 s 0 


j 5 M CystD&cope by Dp, Ulngleb, whfc o-p-ii^nl *yneta by Otrl 

ZlL!I, ^ DQEl-fnwmri Luyiife. M [TlWmt tn <m paiff ^5, 

DllEHtLtf 7 tniu. dr N** ii Cti&rmrt'. UlJF&iSCBLlion 1-9; 

D:B.bJoE€T fieM gf vi&*r 31 lum. 

By r<ni*n p( LE| e^trciOcly sprit tliSHll ind iu RFflUt 

ptae-tHCi™, tins model ii panienlRriy Adopted fcr rapid 
iwilliAlkn- h praddts ■ fi*ld of nurrntl brigblatite. 

Cdrapltit 3?i poJhlitd Troed nis- fti;b fprir* tamp, and fritb 51 Lit 
cortt^S can netting ctWc wj th special contact ,.» 6 0 5 


£■310 Cystoacop* by Dr. Rln^leb, irnEi otw ojuicAl t^iipm t«v Carl 
Ztitli gk in Ft a. iuhk niner ted image. Diameter 7 mm. or No, 2} 
tJLzrri^rf. HignUkation B.G ; Dinmeserof Oebct ot vEsjtv 20 uim. EDO 


\ 

\ 

\ 


f 


6-11:£ Same aa No. SS10. ba: tsu.-d toil h j>}-Tglv:n» jp^qtacb: iLLsc fur 
opera toL*- of mare iul vanned a^ev siye^-nr J5, as referred to on 
pnurioitf [Ail-v + ., h ,„ r „ „„ r „ .„ 7 10 0 

:l Brid i-Edbmbtc ;h H4ir anglcnf 7£ = and faraiibiiag 
a HuibOtnUj* :uaL'riiftca;ieD- cliti nnadrl if ATiitAbdi] Itotb for 
]otilLiTJiD: fauut*-. in xh* Urijtr and for bringing tlwm 
dlarimhEy lulo vie-vr* Thv IniumorPt minliri aspirate 
adjllliTBtni frith r&jpcE 16 :ln- :tmid.inJ IgenE itiAlni:qe- 

C-yitflscope by Dp- Rlnglftb* ttith new optical system by Carl 
Ztui h giving 3 flnn-ljurfnrf Luia-ra, DiiiDdn 7.G mm, or So- 33 
Chami-c, ?-3 j jui Ljr'.'.^juci J. 0 ; PiamtLtroE field of view « mui. 6 0 0 





!i 

J. ■ !i 


SI" i v 
r- 


!t' 

:l i 

r ■ 1 


1 1 . 1 

■ .! \ 
1 . 1 


Si 

1 ; 


I 1 

• I 

I 


m- 513 5Ame. && No- &5LE. Imfc fiued ^Ith moLuB^ ^pccLacle diEc, n? 

nc-ft-Fpril to on previous paL» ,.. ,.. .... ... ... 7 10 0 

Tlunks to its air aagLa rf 05 1 uml ha ^ruaE magnafyiii^ 
po^tr, 1 U: = mode3 prondei lievj of e^cepciona] L^-.^i \y r Ii 
rtfbllHt Id be acci rai^Ly uJj u.=rtU with rG=pet[ to the staoiknl 
iaonX liiFtince- 

N.lt .—hi ^aek cose ibe luAL-bLbejibii ia taken •■ l .j".b th& dlstidrml Eoenl di^taciK 
:u -5 mm. ir. rraccT. Tiie Ji^moEex of iuld aJ view ii Liken, aa object nc staEidard 
ideal HttFianur- 


1 s 




in 

V 


!! 


Ii 
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Cystoscopes- 


] tti C Lon Gy Et DSC 4 p-P 1- 


TLe aLicrlboEiina iltwlopnwb* 

□f ch* riiiridp tyHOKOfcirl b.ie 1«h 
dut 10 eIao- untutfl dairc iff repine# 
Ibt Ltupcifeec niLib&Le prtvioiL^Lr 
mbpcfrd of cLOaaii- thff iirijaur 
LiiW iricli [lie thumb or wLOl ft -^op 
^C-, Ljj more iflictent inwu 

Tti* fine tpy;l;ciiU wan nEuSy 
HU|iptaiic@d % sailing 1 fflim * 3LI * 
ceetiaerJe cbdflj flsnriw*, *nd 
Lp turn IlftVC I.MM-H 3 Hp FK^l«t ^in? 
rtrtflttT by ib# auwiuiitic ™Jve* 
which. 'bti-agla conceived; ycat-b niw, 
bu HQ.lv no a - rtn^beil th«= -iB^e *1 
IHifrt'ioiu 

Th,n PLn|Lnb Vftltffl «™t* 
^a^la itldQu piwisiotL in-;I tui be 
J.eptiii4fJ upon n-leer Eoug use. tl 
wfiitmWhh a pOtfetfvil Fpfing r.1 
taoii-oiidi-*abLG iarft^]. 5 be 

rtpsi tLui* ibis *p 1** provides s 
reaJ]^ mSlfaetnr; m«uii 
ehan^ing lb* uwcdiirli, ini •" i |1? 
no* IfeMODiv an i-!dfikdtl fltnrtfic *d 
.klL Irfigiuioq Cyiiosrtpi,-.. 

A LI n jHf -el riia+bipcj’^uwffpta 
urt 1 i^vhM ^iiii ^ '^ at4 
attatbiHCAli tar ibe iufc« nnd ft 
pAMflCtd fann ni AmW ritbwtr 
[or jnlruidkiCNOu Jnio ibf G-yE".o*cO|»e 
CTrt. TliL* ^USinll tube nLlftC bp'ifc iai 
ip amineiitly Niwfal foi? wusi-jL 

lTTi^n-Lle-B UlA f« e^cuidlUjJ LJLii 

blflddff. Ill PftBW pwpntrQff 
bpcciftt 0-i.fliflcili,Lc 1 ^- ft& in- VtsUttllv 
UviPOftlULfF, lb* dailU* nmi r.E 
rttbflCM will 1* [*unad Ttry nwCiil- 
J.t nlluvifi of tluL-d i- PiLtHiH£ tbr 
bljiddtr 4 n>S fti LIld time 

a difdiurg'd fiwui it. -By eIil- 

ou';lD: 3 tbli 1^'JiliLitJ oi duciL Hi 
tU* bladder play be kept ne^Ly 
cyo.t[am hi i 1 1 thus the pt^EE-iifi 
juuvuiAceil fiOut mrutig 
ewM, Ivrly. 
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Cystoscopes. 


Irrigates by Dr ELngkh^ cuaiEttkj; of 4 uim pxti,viz_: 

11 Tbc- ejrraicDpi tii'N 1 , fl-:*d wi:b tlie limp a&oati end ajntl Ltafc aulamatL closing 
valve, by Dr Bin.#WV f m M uEbtr. ( 2 ) Tie tufcw flttid with tbeuiilicil lyslem. 
?r Tlit double LrrimcEeu mbs ^ith 2 lap=, (I) The ilioTt irrigation tube {ncn- 

tiKoltllWJJi UDE lU'J^E ruSbi. 

Compkct in polish^! flpd ca =* *isb c pim lump aud wilt *i]k «>vo?cd corniccl. 
mg ealle Ttri cli special cqhIhsu 



Mtr 31?, 

;3SO Wiib tip:it*l f^vitEd of Dfh RingMi, by Carl Zclei.* £7 10- 0 

WLb opEitt] Fjsr^ia q i Prof- KU*e, in iimj Irani 

1! [&£| CburKrt .... ... 5 tfl 0 

SZxi but iLLTdir.-Hii ro gLrc a picttpBQ tmil 

rjtfbi jiJtJ ... ... ... *.* m *■■ B 0 0 


Fat in™-jgatien poip«ti ilie-opsieaJ lube El ftru laMfEid into Lbe ey&E*Ji£opo 
t-a_-e iki tlie uuLnimeD' ikue iuihodflcecK II 3Trcgntba bfl desired* ibe optical 
tqbe i ’ mibdrimik. anil bi i l-j ptae?, Kither ib« ihorl irn^atku tube up tlit iloiibifl 
irrigation mbe is inEerth-1. Tb^t tie cytEQJcajitt earn remains umhitEuM- 

TLu short Imvalinti -iibs r %\ih Ees I urge borr, kr filling ntLd etiijitying 

:Li- bUifor v*ty ^ukUy. Tb t douile irrigation tub* tbe Ulliikg at tbn 

ladder or el comiiauflu* cfft*ta3aii&u. 


1 


I - 


On friiWrawlQj any of ibe tub**- (lw auiemacfec eLoring tiftlp by Dj_ RLugleb, 
prtvenii ttw ol "be ilua>i. 


Thh luwH mn.y lx- bribed a.* i he cuEiK^lLmiiiLE of *11 itmbas bwn flriamved 
CB Ebb tnihavCUir te pEaiuqe an idea] iTTi-nLioci cjEioieoiie. SJallj nmbartsi^ 
bi\t n-niiijy irelernd '.<► H ai chu ptt[eci iaiUftnwoL 

Thu ikiaieier of S4- 35*0 ti ? him- or !Sp- il Cbamire'?! lEagEiiil- 

Litsan i-U F tbc Etnodanl lacal lizcance twiig S& uikb. In waUr DU^iq^r *[ flqEit 
ill ■Htn\ tbe obj«t bumv ac Ebe i^tudard iHeEatiiB, 2D mat. 


(C) Jeff Behary 2019 


59 




























Cystoscopes. 



Single Oftttf’jU and IrrigAtiflii 
CjBfQscnp.&, ini cli aiLtouinl!* eloii 11^ 
Talvf* by Dr, RuJs^Eb* With donblt 

irTL-aiifln CUW K wllh 2 Ldpi QSld 

ihprc irrigation. tube, rrEcfrctl co on 
page 50 (noi illostmtod). A Lap as 
(Ul^l to C Li- *n 1 rai:Cu L.ll-v foT thn 
pntani catheter lo ptnrcnL tin 1 ilnirl? 
from Aodng Dulwbwi catheter iu nu-" 
iq use, Tbe milled lineb JhuYm an 
LLLilsLe'ilLldi] it IW 0[H'?iilmg Cll 1.1 guicNj 
far lLc. catheter. eIlu^e cenirtllttis ibe 
nog]* of (bt cubfiW ip wLaiiaai to 

iSuf C Vti'-j-J-rrjlji;-. 

CgiupVi^ bi polEthed mod ca^e 
with j^klhj lamp. nib cnYirtd etmuec- 
ling {Mil'll wj|b alutlqI ear act. arol 
bnL .plal^h fitsiLie- CELtbfEir. 

Ojdir If IS. 

SA40 Wstb optical iVKvln 
dI Dr. tUnitiib.'bj 

Cat] Zew fl 0 

55 iS With ofl=kM *ystHn 

of mf- Niiu £7 Q Q 

iiJ I S*nni b bui arranged 
io give a p-ic^arc- 
fifeet and lijjbi- 
skled . . ... £7 10 Q 

Cm section ef El» 

&. 3 Q : ii.SO Li^m- or -2 Cfaiirivrea 
K«lIk- 

SlugilLftcii'^bi of J*0. Hi.jlO. -.3 

ihB sLAndarii Cocal distanci: being W 
mi’ii. in ’water. 

Diameter of Seld of vifTV h ib*r 
nbject beiin-g at tbn niaiLiInjcd fwml 

iIlILQEICCp ULlil. 
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Cystoscopes. 


Double Oreteral and Irri- 
[j&Utin CyatasGApfl, tfhh twin- 
anisic doling vulirc i>r, 
Riifjhbr With Lrdga- 

]i<m in tin \T\\h imi Lap: and 
wills pbnrt rnigtiion Lube rr- 
CP an p*t» S0 <nrjt 
illuKUnlii'iLj, Tay% JIl: PiltCil 

EU ULE f-PrOJia' f.Ll-r:. flF -5l D 

UiTU^fToJ calhfttrH VD pm'fiHC 
[hr llyidfl fcmfeg aul ml he n 
c.iEhuit-ni irf nu-L ID DU*. 1'lw 

□liLUiL j;iLuh La lor ppemEing iIlp 

-ieLiIi: for Lilli CAthi^r*. CC1EI 
irChllin^ their iLhe;3'_ l in PfUtian 
ID [W GyiLoaeep*.. 

CotapItU: LD pcJiEhld WEit»lL 

cm it i" h ipire lamp.. *tlk 
tinliti'ii eennwEiiig eiblr null 
speriil pciIEAH, rad Iwd kit 
l| Utility Jlulible catfaetm- 
QrtMSfc J[ i-i 

r*S£0 V\ F i ih opileal ew- 

L i ■ j c i h h f I' 1 r. 1! i I l L; 1 * I ■;! .1 
by Citl /leiE-i ... Ifl D d 
With gjnic-J iW f 
t<-m Pn^L 

3^tt?e ail 7 IB 0 

K5it Suae, but ar- 

Ftill uteh! ED givt A 

picture urDCi uni 
riyhLsided ... A & 0 




; 

L 

i 

I 



t-KJsa-sfctSon gf th* 

scrips ^.40 : U.ilfl niFUl er So- 22 
Clmrrii'FP 

-tlignEftcMLe-n of Ne. 2.1 
uiu stiud&pd focil dist-tnc? hr ssi ij 
i ji tL.. Ln mi?or. Diameter of 
field of ™tt. the gfeject being it 
eIli' ^anitnrd fwnl diitram, £0 
mm. 

Thr* cnnsErUgliijii af tEiU 
OtJWiHwpil m Mir in Eti.1 tot 
S(h. , r ‘Z ILL Tim Iwn -uxvIitaJ 
ftnbeEtm Afft piihheiL r-jr‘.v,..nl pn 
either side of a didaiDiiul wall, 
width pro Lucia ile aifacCBn 
fiotu nibbing- against, culm 
aimiher. WhiluS viiii? self- 
retaining wtlwIerB the optical 
rUadimcmt ntknlbd 1» nmovoA 
hi i-H So render the entire bo-re 
4TaLlrtlfl r^r dia MCOmto<Kkiten 
of the eitLnttc^. Thifl mndflra 

it I'Asy Ld ^r] viLCiq-t 1 sIiceiL VrhSLii 
eIlm apiTaLDr mchdfatfa tLu 

i □i-il riLLiiL'.tit- 


m 


itf 

f;i E 

L * i 

if! 


(P : 1 

it: 


F r 

t.r, 

!'. 

':, ; ; 


j r J 

,i 

i r 


f/i 
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Cystoscopes. 

Combined Single UnglerAl aiad Irrfjfciion CystO&tftpG- This lummiHit 
.-■■I-i i-di lg = a combi me Lon of So, 5JB0 ansi No. ^."> JQ P ami ib^ sfrwrjjMite nliani [n 

■ in LiU’e ewo 3D eh amunmifitH* ^jKimEcly oShyh a wEnj of tomo £3 dp £5, nreahting 

■ j ibe optical -y^e-m. Tills ii I.bU-iight about hy >1 i^|»^Tis-ing with ocm of ihe optical 

M.-- A Li Lxmi fib a iprni.Til principle cite flptfnJ tnl» re*] a i pm to bo ap«lillj 

^iuptfrl co- iu-le t - ; 1 .c 1 1 gir.cn purpose it so b&pptin ibjtf m the Hcn-M oJ lb* ur-eferij 
i i. -lsi 17 cyacojcajit-j J? ii ur*5Jnli]e for Ik^sIj ptlirpm*. 

Tb«- CTMJ Irtt ioD of I Liu UPeLCFnl cysUfe^ope ii S.SGxfl-SO BS®., flP Ntf, £& 
L'LircLrCtf- Til* dfttattir ml [he riiuib^ rystoscops h- a mtn.^ at Ngl IN Cburriert, 
Tliu ■lij.LLWIfrr i\t Lll« optical E'lt'L J* E icmL.p m So. IS Cbarriete. 

CoWpItrte in polished Wgttl caffl-T with double Ern^nt^nn lulir, jiJioTt iPFigUtloil 

■ Lv "n^UL-Cr iltuElmeffj a with 3 lauap*. ulL cciucfwI eonnrctin^ c-ildf, with Ppeetil 
na£*tt 11 iH ^ilh !>:■=■ L quality Eligible catheter. 

W4lf Wa. 

jOTO With opEFCnl sj*ioay of Dr. Lia^Lcl. lay Carl Zease ... J3 j 3 S 0 

5JB IVidi cpitll fex FreL Kilq . J1B LIJ S 0 0 

^7 L Jrtiijf, but LttftDgd to ftire a (betni* fpcci u*ti lagbL-oaded ... 9 t(J 0 

MaquEGomlwi of No. fi&Ty, 4 2.1 r ibn ilubiil focal disfauco beln™ 25 bmi:. in 
fliLEtr* Ulilull-e^t of field of TIG [lie rabj-r-et bi'iofi ,iL Ehu stiL.ii:Lrl l3ll:■.■ l r i l'• , 

2fi Lu J j I. 


Double Ureteral CyttOUOpfl, by Dr. Bierboff. 


Tbr.- jai-'-rbiiiirHl fiiting! of tbji iaitmiuFOE wish the tttejidLan gflbo Dpc^ol iu.bg 
iliiiv foe nEi-nl^Md by boiling. The itutnmLADt aOen jTtai mdraflfcii^® wJtEL±fUtfi with 
tdf-wiajiuojp ratfootera, ai Lt dotj not \um about in alii wtailjf brin-jf .ind 

■o not cacisff i be saibeceji to twiet. Tbe apsigai aELaekniLortt mu>‘ bs picJ 
.ideptncl^uily p.s an espLoiinj EVvcoKOjie. 

Tbe imejcig of Lhu oynofcope Ei k B,T(3 mw,. gr So. 241 Chmiriin 
ol [he cip:Jcai tiil>p 5 .HO LOfc U . T op So. IT Clurrie^r 


t’oiQplfrtt in polbb^-il xrnod case, uiib 2 Sjoiqi 
Etinnmiog cable with a pecmJ nuiut, 

OcitrH#. 

With opLicrtL Hj&im l of Djt, RLugleh, by C*H Zeb* 

With opEical ijiEaui, hr Prof, Njizo 

Sunt, I mi nrrtaged ;l pjciujH nmti miJ rijiit-Fi-M 

Slrnigbilamiihi 
Bent baups 

Siniiit tautpj, nirtd fUauni 
fi L -in lauapi „ 


Jwnpi, iideI iviEb vlk cov-nrod 


ji55l 

5i*0 

CM) I 

£1119 


wli 


£9 

7 

3 

Q 

0 

Q 

0 


15 

10 

0 

3 

3 

3 

4 


lls-jntfiealkut JC&- B5&0, 2.8 h tbe hEuJidari) [dcd] dirtunoe liting - 2,“ ikd;. in 
■^iterL PtiLutitf uT Edd of \iDw h the? ob^K.1 hi'imr at th^ Rtfl-nd-ia^i fi>cat diiltuce^ 
+ n id in 
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Cvstoscopes. 
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j 
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Combined Double Ureteral 
and Irrigation Cy&toacopa. Tlih 

Ls an instrument constituting ± 
combination or Su. SISSO and No r 
S^GOj and to the SUtlgcon about 
to purchase two such instninionij 
separately nffem 0 . saving of some 
jfa or £5, Mconling to ilk® optical 
system. 

One ap'ical vulw scr^c* for 
uso with the two cystoscopy. 
The cross section of the uratcnl 
pygtoscopc Is fl.W 3t fi.&O mui., Or 
So K 22 CllurrlL-re. The diameter 
,,f iIlc riuting cysloseupi' ia G in CO,, 
or Ko. IS Cbarritm icale, Tba 
diameter nf the optical tube js 3 
uuu„ or Ho, lit rbarrittc scale. 

Compiete in polished wood 
Willi double Irrigation tube, 
short irrigation lube {neither 
illustrated), with 4 lamp*, si«lt 
covered connecting cable u'iib special 
contact. and With ltvo btal quality 
fleaiblo catheter*. 



MU H*- 

jiiirth Willi optics! sys.- 
Irsu of Ur, 

Kinglet, by 
CarlZiiia ... £t3 0 0 

65#2. With optical 

systfrm of Pro¬ 
fessor NiczOi", JEff lb U 

£B31* Same, but *r. 

ringed :o give 
a picture erect 
auiirlgLi-sided £10 C 0 

JJ lignitieitiou of Ho, j&UO ?'J, 
the Etaculurd focal diitanca te'WB 
S3 mm, in water. Diftuietei of 
field of view, the object being at thn 
standard focal di stance, SO Him. 


I 

4 

J 

f 

I 




i 


j 


i 

j 

■ 

I 



(C) Jeff Behary 2019 

































Surgical Lamps 


Far? head Lamp. 

Tiltl tli l 1 U./t class JhrL-head lump 
manufactured. Tim band is of alecd 
wcLLeh is u ti i tuJvjiI Ly fircft«mcd Id bands 
o[ celluloid and irebbiug. Leather 
covered paith - are fitted far the fon*. 
h&nd 4iul bask of head. 

The bulb itself Las a litfital fakiuent 
which gives a much brighter light 
'■i i - b [ess cumrnt iban the nhl carbon 
blajUL-ncs', ami] ax the tniue time 
genuratea nu he*t. A b-dl joint 
enables lire lump to ho- edjaited jl^ 
duind. 


-T 

:F 

III 

1C 

£ 

id 


riFdiflg the led* cuui Usfc r h e Lllniuiiiiutd simi H IncMMtfd and she light 
while if drawn fcnripl ibe JifiMl is dtc»l§a 4 aj.nl dir- li^ht concentrated, A 
I'UhlI]*! lit-JiLu of Lisin tin il» be nbminfil ami the lijhi is bright ana taoOMOTnUmiB, 

?r*. 

5 t 5 iG Including I Bpare i^u-tal fllaiuL-nt tamp, anJ the wbola cantodneil 

in plush lined cft^c ,.. ... .. ... _.. £i ft Q> 

Sd 54 SElk En vared cord wit h Ifi.-cisl n-banne nud UJLltd tiTminala to 

mih tbe =hor? cord witb socket as etched to the lei up. 

Lmpb about 5 tt. B „ 1Br _ rB B1 . ,. P o 5 6 


1 

.■ 


' 


«' 


*e 

tb 

Lftl 

\y 


& 


i 0 

i-4i 

ling; 

of 

tho 



Head Lamp, by Df. K!aE H ^ri ljj cocnavei cursrar ahutit 4 ini. diaineier. The 
ll,n L-;ifryii!ic lilt btllh Lais behoved toWArde nr from iht mirror 10 pflnnEt of a 
i.e-dlacion rj.E tha ligbl, Tlic- mirror fc>elf U aMo jdjaslabla anil ton be ushmI hh ilh 
wLEtmrf rudoctar. 

f[Ldadta(j } £parc mtcal filuiwni bulb nnd in case. 

fc*tr Sf4- 

-h'ut> With lwniL by Rr. Jau-:est fFit.h ,. ... ... , PP £2 4 0 

■^Kil With plated iced band P h. ,.. ... Br . 2 6 Cl 

Head Lamp, by Dr, Kiractin. aijunablg iu all JbmtfonB, In froac ui ihe 
" J:i sl mirror, placed at :i 11 iidliIv uni provided wiib a central aperture sp tb^t the 
parailtl wEib iht- lm;.ahi oe Liobi, 11:3 adianlaec when iiMnlining narrow 
H-neli tbc tar. t[f P 

Ineluditlg 1 ^pare Luteal [3 Lauae tit ]imn urn I eu cure. 

^Sli, 

1V[i b iiiati-d sic-et bud iFi-ir ... £| 18 0 

" ,i71 ^'L:h ImtiJ. hv Dr. ... ... ... .. I 16 Q 


\\ 

! i 
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Tliii Fort-head Lamp is manufiCinred in great HjunuiilU* rvilb * vi£ ' lT lo 
t&alnt ft favm? ;» price. Il in panicdlflch Ug^ “ d «“*- T)lC 1 lll "P l ,art 6,111 
be adjuated to U( position lay a tall joint nod » asconil binnr ,R,ud » 

* f v |me rdtaloid. With l»tb« covered forehead pad and alums (dow 
for tncl; of head. Ti« lens tot* dUdee bnekirarda and Arennlx wer the Un>p "* 
usual for modification of (be Ifoht ami area covered. 
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Surgical Lamps. 


Forehead Lamp. 

Special Type. 


CDTDplcH *ltb tills covsrad cord, *1fll d™«W and metal i«iota*la. ™*l 
length 7 ft*(, With W«ll dlflUUDt lamp, one *pnre inecal tilairflll lua®* ,be 
vbok in S«l3 pliirb-litivd case— 

£l 15 0 vritli cable. 

_ ■ i ■*■ v 


AM4F Jta 

&u*j 


StertoicopSc Una Attachment- Tins is a s«r #**. lunM "I 1 ""” 1 ' 
Iflt osflixnoitiftfi of the *** nad for localliinti fortign in tb» eja, The Hums 

can taauuhed 10 lamp Wft « minted abo™, or it can be filial to W 
otter iiii:iUe Head Lamp, »ch « No. 5850, Ac, Font distinct u*M««- «* 
prided. The carrying SH* L* binged in lb* middle with «tc* for Mg* TH. 
|e„ fitting irecll tolesope* into the end of 'fa* «ir;iug and swriv*' Tbs 

double leB* tilt, UciiwLt and nrhile the nltul pl>M behind « 

KTliDffd io m*t\- sLile^nji, 

Thus tTtfj' 3-- jnrarided, ^ aiS£ ^ E11j 1 

kea4 lamp itFS'jf- 

Tbt mtBtlmwnt CM W Stied auv IflJii p wt} tiL^ik. 

Pf-HT S* c| i 6 

S6it . . . 


nt it* 


- l- :4^=E^F=gs rjrs n . ■ !. j ■ ™- 


iffar^i ■^enr 1 ■ •■‘tT 
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Surgical Lanin*. 





Lani ?' **¥ Dl ' Hcryn^. Iy< illmniULItioii of nsmtdi ml,I for Lions. 
ii*MOr n. 1 ■ r liOlEon-S. ^Vidl lens tub*, will, toflfroo 

)r i a n rv ,r ^.“ ]3T]t ‘ . riic ia!i,ue ** °* Troad 

1 th 11 , Tbe w ^oIe of but make uml bi?Le« fthitlj, 

A very popular limp of great ecuVfcui.EJjciff and u.ri1icy H 

3rtar Hid. 

^dailuj* t Fpari- Inaip and m p Uuh tired cut.. 

fcaine liiTij u vriih nagtie dtpr€f»T only. wiihom case and fl n^ 0 

, “III" LSL ... ... **. ... ... ... 

■jjGJ Sfliue lamp ^ritU JtUE tubt Uhlj- . . 

i Prof- Hi rich berg, list apbslwMc purpose*. With Eliim-on 

iltteZJtotu. Hond,e * l***! Sed wiiL anil™ 


£2 5 D 


i i; 

1 IT 


A i'Hv Useful and c ffi^Etin loom tiuEnmQr in 

Ora.rSD ' ’ 

" r ~-0 ludiiclitu; 


JE2 2 0 


oss 


'!«tt lamp and iu p]«sL lined eatt ... 

Lena Tube to did* _ori h r the Itnv tube included with ibLc lamp. 
o c teiiit a priTve-rtLil light on .1 -ntjU nun. Providing a very 
ckar bright liylit Without Any rcfittcfcn of the lamp fiUwtM... 

1 ' 1 Tube with 3 lenscB, enpocutlJy for rcoomuMug foreign bodie*. for 
HitBBSb* M the mini, fut inmsiHuBjiBmto,, of ibe ™lla of tlm 

1 * ^ C0: ? t i i “ in ff t^Uingi, Ac. Tilt point can be 

-ilTL- 1 U;,l 03. Slid Ured bv i;=tJt □■= a 3[mBgi ampui fviaiF lens for 

™-'“ 8f “«‘Wl*ile ilii- fitting ftitlf. after rejiiuvnl of 
3 - ? Q ^ 1r '■'‘T 1 ™ ’t 56 " f°r the i^fr-niKjwi operation. Tbo 
offifrj [fat partienlar ><nin»^ (bat wik-tiioui of light ara 
i niiirly obviated. ai]d it is ibcietott especially itmablc far 
i'-xnituttpiiFDO of tha lijacHULr 

O ’■•■ ■>-■ +- r in 

Carbon FJIoJnent Lamps for ciilwr af above ... .... each 

MBtal Filament Lamps for either of above ... ... t Mli 

’ £J til 1 ] liL , ,lfl , r “ ra l ** ai tlj '-'.^ l^Hide unwell hwgMer light n-ftli 

ii i'j.. ^ ni ^, 1lfr - T lm.e heat, wtireitl the earbuii lainm general* flreat heat. 

; be mare] fil^e.n lamp, a » therefore m he preferred *■ 

.e •*. vrlteire htai i^hItlovs olijeciEonablt.. 


■> * iy 
"H 


i 

a 

o 


3 

2 

3 


itt t*r«ry ivny, OHpecinJly for 


I L .^jWjBWk- .J . 
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Pharyngoscope. 


i 

!a 

It V. 

Hi 


ir 

t- 

a h i j 

'in 


r - 


By Dr. Flilau, 


This nvw Pbr\r- 
I-d^-uscdIX 1 ia ^ 
very coEUvisjfnE 
an<l oiScEfrUl in- 
^trnuunUp ami Ea 
hein^ li niTtrsa llj 1 
adoptol- Th* outer mr 
ia provided d.e ill zxxttwitf wiih m 
■olH-CErit lumps- =»o tLit vtIh'U (l*e 
cputttl tote i* iuscrcc-i Inw ** 
juaissti; tin 1 (iBiiliPkting 
beUV*i>EL ttelB- 

TiiCr knob IU ite '.°d cd ilit* 
optic*! tub* 5trr#f co Indicate ibo 
portion of rbs? few- Tkr m*H ™- 
pKttn, [»h.L i» «.|.«|M1 «ll. to „ sbMll , b „ i„„..,„l 

•‘SS’ts .t=txrtrsrs 
»** •-« -»*• *■«■* -* •■* "* ,ta 
miattlM M nmdl “ 

IM.kM M tb^fcn te») -i U» o P .ic.l tube »«■>*“£• 

f*J£“S£S£E£^= 

tTi ib, been. e«M * -* — '«* — 

lJv ilksd = or the special epncul »jst*iw ^®P“ d * hai J 14 £ (WCfl ®* , 

Direct r*, Kc-lnverted. «Ui briUbu .».! »»“■ 

mujuiRc^iODd 


lbiZTlDi Gpi^Hi ^B' - lG¥. 
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Pharyngoscope. 

By Dr. FkL&u. 




i' 


dug 
l in 

tUe 



Frieda, 

wHh^J ar ^ fiS T )PB ' b ^ Dr - Flatfttt ' eonnHiOEflf «mrr tub., timing lh« twoiamjjB, 
3-.Ij ,Af> cortra for fiULnf over the; la tups. out lurmir winrlon* vn ball. f„. 

^ DtJw barfni? U »]JF ™« lrinflmr, ihij. lat ter for 
i.11..., - .j ” p0F rlQtr " n,reD!f * tin ? » how it is pJaoH ad. Option! ink: D9 

flm1 toniaintA 5n P ol[3hH “ tin ^mu™^ with 

; 0 :im Jin. 

S 7 ld ... 

. ’■■ 4.. £3 15 o 



Spare itu-tfl,! fltameoi lamps for abort 
Spare earboti ., tJ (| 

Drj cell littery for above jo teacher cast- 
■* ■» Tilhfint leather mas 


■ -■ r.. Each £0 3 0 

,tB n 0 2 0 

j -- 1 1. 0 6 0 

■**■■> m ■ 0 i G 

J*r fhi? W rnJlr <* u *r P tr m, imrijlt tjr Mr™* ^ rtW(rifc 

t cfe. r <»rj>v*n irrrUigiHftffoav Of* iNrfMu. 

11 ' J CelleioJd guard. as ill List rated * bo He, to fit on to (be optica! 

tnl *- -' aA fclMbiW* lu two bikes 10 (hat IE ffiaj- be tisftZ 
iS “■ «0mpl*« «i«l* or iJowy to half elicit. To protect the 

'ip«rator's face from the pnlteat f s bL'eaib. etc. ... ... £q 5 0 
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Mvrt—Magnifying Laryngeal 

Mirror 

a5 mi** ted by Df, W 

-*■ .■ _ _ L_ 


.~-~ 


.^r#-,- I 1 .•»■’ Ill* Un IH mm-UllW a1»ul 1. .Jf'il^L whiM Vl» iuli-1 

■S* ir-:i ; ■■ *>' _ . ■ .... ..it 



MflHNIB 

mhhmm 

lnl«^»tlv Jj(llB-d 111 *v«T pm. 

jhv Lflryqpml Slb-ri. M- SS 

20 .. ^ti^'kru^inifF'tlr rt* jlVuLLjEi* tnr «'il. 

^ ..— ^ -■*“ 

, w i .ini lif Kiwi H ll 11 ' ■“» 111 l "* b CB ' rt " 



^ - s r»-taiTaB»Ks?J» sw-* 

Stffi?" t*.U-« «id V* ™™* *' 1 BIHl *® 


< 5 rJ#r Si- 
5753 . Mrfi^!' 


Frieei- 

Mlmr iSTn- £6 3““' 0,1 ^ ..^i..»i imp 1-ehtnvd. I>l" ltl 


ISA’S jU£ ."iS UI. H- 

i’S II .; ;;; 

i v«h dr>- '««<"■• *»•*»«■* ■** - ;;. .„ 

J Vfllt 'iii tnl ftlmaint >^™l k **! ,fc " r „. 

1 Vr.lt L-Wl«» til*i3^Ml Ini'tf .„, ..j ^Lm^UbTU mm, 

Bronta** amtH'MlMf ■ m-Ufl'"'* t * WM „ ... ... 

^ 4 Mt. byfZS% 2 B tilfcU- *— 


pm 

57SS. 

& 7 s 7 . 

575k 

■ «-l.T’£*■" if™ 1 * if'Sfi£“ £?'■' 

fwuttiiw s*r ri =b( fli? IWE hanJ «**- til Mi*. h ‘TS, 

IdSSrf ta ^riEln.^ 1 *«M "■ H* *■ 


£2 

Cl 

0 

0 

0 

0 

fl 




whrtliop Mi*- 

-Mil mM "1 r -‘ 


hi 


"—■- "■ l ^'.!^- , H ! l ( 


■ ■ • ■ r 
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Surgical Lamps. 


Lamp for iriiJJSi-IJLutnina- 
C j Dlt oi flOUtdl L.V Prof. 
ElLiIjUTI], COU '-li LIIIC of EDtflU' 
•It jctJit iiLtuoidrrtL-J nt iLt end 
- I a dr’.ii.'V. iuiJil LTlubtr min-. 
,U Tlte aikr end in i ino for 
Lk L «<s"n,e|t null wftler 
i d []:!•' mount ii&irDJi[iedvi:li 
-ivilfiit. 


■ h ■ 

i ' 3 1 l 0 


Lamp for traits | Hum in a 
tEon DnarviiN, lemplt uidjiir, t»_r 
Dr. VdliYHi, consisting of lmugi in 
ui?ea| catc* imlia mlber ntfinita 
and larTiis diaphragm of aictnl. 
Including’ a spAffr lamp and ti> cow. 

flrJer Hu 

57CJU. ... £1 17 E 


f\ 


ll 




Vn j|Tn a [ Lo; m p ru ilJ ib* Id clap ot\ in n vaifEifenJ 
Lu lli , 1"Li<: li^bt is Lrau^ljl right to [he 

from Jud dte sum <?f tbe lump h tltiu BO il* 

%ni io Smc-rferic n-tb she Dhseftfiuian iu hdj 
Iuc’ImJJ ujj tiDe Ladup naJ in cssc. 


; 


if 



1 



y<h 

Witli one eboidtt ipeculuiiL . r „ ... . £f jq q 

'"** ^VhL tlm;C ebonite f^miiEk of different s-is** ... ... ZOO 

' J ^ 'K^dul tniiip f >n]v. in ftoore h imt trillion' specula, including one 

*pare lamp nnnlili case .. „„ ISO 

%atc Eucaidtscflit lamps for above t * ... frac ]j |J 2 B 

' i'- r ii]05eoM in conjunction iritJi Caper's UoiTersBl Klfdroscopfi [wuje To¬ 


ll ; 
i* i 


J : 
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biLLiuk*. I - a p 

tbe 


Prat- sm“i| * 1 ^ 1 lll * r - 

SUnrtifoKopt. by Prof. Stntwt. «i* ^ "*»£■. ^ 

for i»:E® iou A«i so-Jlhl- Incmfl^eru lamp on lOPG thin Him to alio *. at 

■ L-Sc- tflhrlt Tf! CUL of mb€ .ad tboiefuTt Si llltt M TOM.bk EO Jt Oty«‘ J* 
thi- Cirfkne ibj sum and tamp is dW bj » wntHl v[ S»“‘ 

JjiduuLrig ohe spare iot'iuudeMctiI lamp. 

1 tobt* 12 cul. --- ..£1 16 0 


lopsr 

(5(2 Wiih 1 :ube. 30 cju. itm" 
Wfih I |iai* h 3G L"iu. 
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Surgical Lamps. 


2 

£ 


- 5 


|J ' 



SiSmUflf .«pt- HJ P"*- *“ h * 


ttomafdDUDiia bv Prof Strauss. wish 0 mbs* oi 12 . 30 *ni H 3 cm. l-voibo 

S^SssSCaSSaSsSS 


SlLl^r TiiO'lllW. 

S?20 Including- one spare uwnndtSCTut lump 


&£M) 

iTSJLi 

5S0-1 

5606 

5S3^ 

5812 
iSL i 
5&1G 
5&50 
fi*ai 

■j'-j. 


Spurt imMutk~Ctm lamps [or ulnre SigGjoidoseopfls 
Double bellow*. bert qualll*. For Luftaiura — 

Wadding earner. tt»wlng on » 1116 muomlilt batid.L 
Skciluidoscope- End made to we* HI 
Erulb, made t& screw on end of srarn of wanning L-urnfr .♦■ 

CftUiric carrier of-i-iker , h 

Powder blower -■■ . 

Cam try burner Tor rct-Lum ..- .»- 

Si tnpLt ftiuiety handle tor above ^ ... 

CtLUF-tsfy catlus silk iDverc't, htivily i-UbiiaatC-il 
Case £ar Sieniddo«cjp«P Sfc -- 

Ca:t (Of Sil p lh6L3«cd^i 5-^- or 
Ci'ir for SbNHjiLloEcapcrr JS&- Sfc’IQ ... 


OE 


—m 


. 




'«. !VJ.' ~ 


*+-. 

£3 5 0 

nack 

D 2 6 

E tbc 

0 6 0 

0 li < 

«■ 

0 1 * 
o 6 U 


o 10 5 

— 

0 9 * 
o 14 e 
d s ; 

o 9 J 

0 II { 

■i "if 

0 14 f 


—- r*** 
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Surgical Lamps 

U'nijffci’ss] Electroscope, by Pror Caspar. 

This lamp [a designed for Universal use; it will carrv 
[be tenons mbci r^nitfd in examination* of urethra, 
W't-Cum, toxica, mouth, far, D«t, k, mbd it tbeicfore a 
HOfolTHv tsceptioiial utility. 

. T,^ cf Afr lamp wii] bo gathered from 

,bte i.Ju-;ra[jH>t), Inside is placed the uxiui Lncatuleecenl 
lump, oi(.r vrhiek slides a metal tube with ] v n« similar to 
I bat shown on pugs u5, This prujecla tin? light rays 
00 in the- prism write in the lop cover of tb* lamp, 

r ™ J1 w ““« l lie i*j* are thrown forward down l!il« 
■littcrem tubes, 

Till, [op cover of line lump also camas a metal riua- 
fimtilt into which «r?w turo ebonite adapters, a naillcf 
U|K [ur earning qraibial, car mid nose lubes aud Qiir- of 
I»MM diameter for tbo rectal ms* vaginal tubes, 

Ibe lamp provides » Iqht. to that a clear picture is obtained even 

v. itb lllo longest tuber. ihj Ims rob* and Ui» prism <tn movable iflilawndmilly 
iO (tut (ai^ lunfl* urrnn^d m the bolt position m relation lo one another Mil 
10 relation ;o the WHUW of Light. The handle is fitted with a witch. 

By ninmrrac tN wun cover Alt r&lernat leas is «po»il, and nt till* condition 
an J*i frAiCietlilj B£cd as ati ^L^lEiLarr huQtl Uiup B 

Ortw No. 

■' 7,(50 CniVviaJ ElwUosoope, m described, with one ipuro iacsndssHtn 
lamp end in plusb lined 

• ■*■ 1 r ■ fc ■ inn ■■■ 9rn 

Ebonite adaptor to screw *□ to tbe ring titling of ihe lamp. 

Small diameter, io eurry ore; Uml, nose and i?ar tubes 

5S«1 Lanje diameter, to carry rectal and vngtaal tubes. 1(1 

56Spars metal filament tamp* .. JL 



£2 B 0 


0 

0 

0 


=*E 


0 

6 

0 

6 

0 

0 

0 

0 

6 

e 

0 

6 

a 


Ebonite Ear Specula to fit an Adaptor 

So- 5flb2. 

5 r *W Sfq-. * jli 

£&Q0 Small dkm&tGr PM | | 

iff dj um „ + ..l 4 

■Wl Largo „ ... i 4 

Complete EleoEroicope for Ear, 

^■^LSiing of Lamp Xo. 4*fl0, A doctor 
•■■0-599-2, and three Enr Tubes, A‘os. 59UO- 
: 1 iDQi. 1 ntllldin g spare jiH ta I liSamcM 

‘• |lB i[j .-md [n pluih liatd case. 

s, - 4 . 

£2 16 0 


Ebonite Noas Specula to lit oc Adaptor 
So. flbo2. 

Side aperture and wild sound, 

(>Jdflr Sfa. ^ 

5USH> Smft.ll diflmetep , P!1 -g g 

iBia Hcdbm BP .. 2 S 

5321 Urge Kf .. 2 S 

Gojuplete Elflc.tf&y£npii for 

cpnsjarinf rf Latnp if^ P .j:=-S 0, Adapidf 
Nd- 38^2_ Liiirl tlarr?Nc&&Tnl3iD& l Ntw. 513^0 
Lf> Mi4. ]jn: I Ij* j i ri r spsifg ]itfrEiLl ii]*m«]Sl 
J-sllli [i liMl iii pJud] LEtn'd cam. 

>'v. 

fltoO.£3 0 0 


-- 


■iiJWW. l M.ll 
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Surgical Lamps. 

El,.™™,,* f 0I . Ear and Mom. consiiiiag of Lauif, N'o- *M 0 . U*wSi 

nm..^ >» Wj-^ushittsSKT* * 


MSO to SMI. 


lS?|n£;»" W. «d'» Pl-h W » 

GrCHrMi. 

5Pi0 .. 


H«3 55®. 


£3 4 0 




Fa. ira 

5530 °T 2 KX WvSEltf&l 

Infixing sp*W nurtfll fi ll fM Pfc lamp. an. m I■ -■■ 13 


$3*4 


ftlHi t 

c&J* 


W? iHSSS* 'bEiOZfi Sffw 

we.. 


3 5 6 


4 4 6 


5B6H> 


VM 


Urtthnl Tube? 'till* U*ndnue- 
a. b. C- d- e. t. R - 

Diuo.Char.ita... 1» It >* « » « “ 

Siekcl-plBlcd and highly finished, 4 6 c ’ ach ‘ 
m. n, o. P- *1; *: 

„“ 7 . »!!*." *»™ i. >•'■■•• u -*• 

Tile mbe,” .- 1. ™ mom «P«Mj ** «“ 

HI. ia v. tor Ebe ffeiKille iirclhia. 


tlr 

L 

k. 

L 


21 

£& 

u 

s. 

t. 

II. 

V. 

ad 

an 

ise 

ail 


Urethral Tubes, *’iih Knoe OblnrMor 

Ev Dr. Lehnsrciii, for posltrior end ot urethra. 

e. s }: 

nrt 22 24 

At)TO t)iam. CNmin 1 . " “ 1 

Nitli'3-lJaieJ and highly liniehed, Ifi - ears. 


1. 

ill 


3S) AVUius Comer, Simple stem 

v\ tU TOUS^ end tor matin* 1 he irridllig ™u ul 
u ^X” gorier, with cad ^ped “ Pl“«- 

SK^SS i™S for elwfcg ™ « ,k * 

FiSSfftol elMiatf lb* Urethral Tabes tor inflation. 
With glm* window Bild tep 
^uva Double D^kows. b^s ^hy 
Fl-Lc & s Ai^i particular^ Earrigu body pliers, ocedEci. »««*'? 

A*., ior ■.!,* with above. Emrnisbefl on r^n«t. 



2 0 


5 0 


2S 0 
6 0 

busner- 
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Surgical Lamps, 


o 

0 



£6 0 0 


t’iCOi 


iWOO^ Rectoscops. by Prof- Scbreiber, «n?i*iitig of 
Lamp No, 3&-0, Adaptor No. 5861. 3 Rectal 
Tube* Ne*. tiCOS w> 0013 r til l i Wadding 
Holder Nft. 60-0. Jiidudtng spang metal 

filament lump u:ul in plusb lined ca^e 

Re otoscope. by Prof. Selircibcf, consisting of 
J. u Li! p No. Adaptor No. .j-irSJ. A Kifii! 

Tutet Sotf. fiCOS to (K)I2. 3 Wadding Holders 
!ni:'-, IjOIS fUld 0020, 1 Foreign. Body Pliera 
No. L02G, Handle far same No. 0030, and 
SijoQfl No, 0030. Itteliuiillg fpjrc metal 

lilijlUt-ii: JjLjM and LEE plurlj llJEi-J CJLSe 
Rectal Tubes, br Prof. ScbreiUr, iritb rtu, ttuJ.- untl Sound. 
13 tin- lcuif T „ „♦ .,, ... ... 


8 2 0 


6008 

G01O 

0013 

(1010 

6013 

0030 

1.02 i 
0020 
GMO 

0034 

emits 


83 i t a M J — +. r . r. 1 

Wadding bolder nebn iba iniv^iiara. 
15 l'di. lane... 

41 -4 irr in i 

S5 ii ... ■■ ... hi , 

For&igrt body pliers. 

23 lid. long.,.. 

H Tl. ... ■■■ ,!■ 

Handle for pfttr?, Nos. 0021-6 

Blunt Snoon 

Wiib rod 25 cm..♦ 

.. lJ - , i H ... -— . _ _ _ 




£0 IT 0 
1 0 0 
1 £ 6 

0 5 0 
0 5 0 
0 5 0 

0 11 S 
0 13 5 
O 17 6 

0 5 0 

0 5 6 


t’fljfl Vaginoscope, confining of Lump No 5560, Adaptor No. 5UB1, 
anti 1 Vaginal Tabs No, 0651. Including sj»re meUt filmnem 

lamp and in plisib liud eun ... .. £3 4 

6054 Vaginal Tube, 15 eta, long, £0 ram, diameter. 0 12 

For Vaginal Lamp arranged to clip on in an oTilmarv speculum. Het page 71 . 


Connect!ii g Cables. 


The mms e&hl-s can be ated iov alm^t all ih t Liiia ps. 

>|ualiiv h rabl-fr iii-uitLfciid and s-iLk cg^ni Wiib ubcnUc and platoiJ ratis) 

-rfMliDall. 

On^ii- a- a. -Ord*r JSa, i. d. 

■ii 1 MK3 14 mi-nre* "aug ... ... 5 S GOfll -■* mcirea Ian™ , r . 6 G 

i r . „. 6 0 flOGfi s’ B1 “ 7 0 

Ca!*M mi imduutd vriih bmp- *itept where s)>eeiflE6tl}* stuttfl. 
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S u rfi i c a ILamps. 


ElBGlTOteave f« Mwninaiinfl 

ot laryps* asi *i T ..-= s ^ 

CcHfii^U? if l^atisp x&- ^*E), 
uni pl&td W« duplex 
C0S4. by Dr, Jilr+ttrn. 


5*pcFMor Wft- -C- 1 ^ 


QrS^r J8* i 

G0*G 


£2 13 B 


bifctn^r K-d. KM- 


MM ifcpvM by Dr Kirateid. far wMon of mo«U 
avd Mad* w lit ihB fpift-lMl dMlHWWp*, b} r^anr 

J^'h :b, MiidDO wsnttilf oecuptol by l1» WWvM* 
wbkk eirriet H-in|W« aud bibtt 

5,1 „ . £(} S 6 



0056. Wiib fliopkira^tti 


£0 B 0 


Tmtlll Drpriaor. by Dr. UnM* 

„( Mi bus For UIC -ill* *»!■ <**■>«, '*“*• 


OfiFT S>. 

«Q6? 


£0 6 6 


TL „ bmp# Itited in the pew"“»S P»S* B “ w a ” w *"? jSj 
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Surgical Lamps. 

lVorktng direct from the Mains- 






ItlDDEln.a.tJnj’ Lim^, by Pnof, Fra:ilict, o%jkk idlly 
l-iir In mm. Hjr, iLv-.r_ ie. Hi# Xfiriihi lamp lixk Ik^ ii 
riq^ni^il in till* Uum nuxlvl-i hv liir.itwJfsMwil l^-int 1 of 
]|>ih"li ^inlZ-f* Wirtli l^rv^H^Si ebit reftr-fc^r. ndjiM- 

yl ^'' AliJtwv uldi ilifaf rM and wWi hiU joint WJeIi 

Buriy |i1jii.«mL «ud Uiu^ltnl. .ih:l HHHIiiU'il 
■rii ivU-^inijiii- inyiNi..\IU-d i mii fl-oor timid. 

Ordfp 3fg. 

.-* £{5 0 

eZDi tStum'. kjiit iui iiiiee-eI nil rillwL tab!* hUmfe 3 15 0 


C-J31bp. HiLEj J > I ■ 111 -11 FiK- 

Hfi. , l-.ir. n ml piftlfil HrjjW *tCfeil- 

ri«j^i|iiijf liie LuiLplo br 1**111 tG r| |kV 
JHxiJiul], Mr.lLDlE-d ft* ^nlnl 

■™i f^E, IVI III h a hit iHEit 

dnsnli 1 -hHii^-I in^ t^Llrfp jitit.^. 

Vh.-li vui^rtidrtiC tav Lin- ajBHlftll^g 
Uljfc 

™ ... x: l & p 

S.-iLii*'. ub tt^Mir k i-nu 0 2 5 0 


Table Iaaiji, iy Dr, MjcD&naJd, ivilli remove 14(! biUl'i 
A W' lH 3 ILp f«r Lfc 11 'i GiE. HP** TOt- 

l’|L I.'. .^I-L 



tricii ■■[bjfijJ f r p, Jtlg-Sg ^nrlhiiib ftlnnipnE 
peLt j i"iti^ Vlitf^n nj fot-up. Iihi^t,. Llie JLIhiiia-uE l ii'iii ^ 
V-i* in ihr {f-utiftf nl Llit 1 hulli, 

TJip f-iKcii Jp iinL a '.'an tie rui^l niNil WlmnE 

skk 1 IviiN. m s LTtiu Ipi> 1-roiGTEHd Tlic lnm.| ■ tilt, 

lijL-fev-tmU :ifi■ I fiii-vianU. envitt^ hunzoLiEnllv &u4 trhr. 

im-a lU aib^^- [rub J«L Cample wills flcs a h|* 
hi ■ I -1 a > ■ ■.-1 > 115 l-.i 1 i]i' kinii [jiliij^ 

Ordrr Sfr-^, 

... .» E. ^ H 

eadJ Sabir, uu ftnar - fnluJ P „ 3 |0 0 

I Fli'diaphragm for 3J Dun aid laiu|i, eil^l [ij*^ 1 . 


, nJtJix nf iii-mci '.iI icie arJL'iiit^ .mj i,f nliqn. 

Ujltf'. 
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Surgical Lamps. 


WorKpif ■ILtl'cl thv wm fa* 

Qr P uaeD^Dild - ! Ln- r np E3i"^^t. 

tiii-ili- n- il^cfi'Jiii *■'* |upi l^ 1 ■'i- 

Mih -jm-iitl r-^ ii' inmtp ^>^1* <’ h “T 

]h Qftirfcrf wtju'Crtl^ m HHinanU 

Tli- liLiup cmi V rnn^vil Si^ini tlw 'mu U« r d-nr 
Ll-kf 4 - H lia.i i>L ULii|k 

T|w v^lwk 1 ill fc K>l IliAf BkH ' ^ tai ’ ,L 1 l ™~ 
pinix- ^«Sl 32 t-p, Io™- 
O rdiT Kh 

{jJjj&Ci -■» are ■■■ 

Isilieh’ bmp. ^ w " fc ^ 4 * 

I ii” ■ A tkinp E*1 i' 

iji-rtpN uli'il wlllk hr mi* 1[in< 

it flifl Is.- attariftf III *u 

.IL~li-i ILAL Jf L ^ r .l * hrovkpti i\* - 


63S1 


| r ii DlapJiragnu vrjsli u\*-- !*<•■■ 

At Tlac 1 ^Eu.t-n«1KU>llI 1*1*1* nfldf rfUKjn jl >n 111!' Ill'll' 
nw Intfliadly ml ill!' ltglil *’ nl1 'I' Jfl'i'trjll’’ 
tvgufotad Without u^ilW tilt ^wirml Ibr Lipl-.S. 

n iti:iticr mf lnu.Kiriaui;'' tw ojilrtM.. l ILU l K, ' t ''- 

TL-.t 1, Ibu-lid gin.'* pfate olmiatf^ nil h'jU-vtwii lK f 

f|ji^ IflllVp flllllUIRIll- 
firf#f Kt- 

4270 ... 


* 4 j i ■!e- r 3 hr . . . 

Q5B0 Ophthalmic Braeliei Ump, *“l‘ l"*'" 1 '" 
.nu.rtiui nrran^nl Imr to"*"'* 

, l1 k»i (he VL'CiiL-nl vw\ rfiilllimiy jt- a“! 
ilr'iWil. iixHghl- 

*hV itii .\i i[L-lfc him! will' 32- ir-p. ft'h JA ~ 
flliiiiii'iit fwil* Uni]* ri'H'tiJ- 

L"lllti»T^J'lly i 11 ,l ’ t ‘ •*+ r " ® ^ 
Tlur M^Doi'nil.l tmn'V >'*> S^ 1 - 1111,11 

[, M lil, if ilii^'ii'l. <* 'I 1 '*" 11 in ■ | - uvU ’ (1 '" 

ein» vmk.LT .4 wmiii «lhfl *ny ul d*"* krtf ^ 
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Electric Light Baths, 

Elttttie L3 "Ijl Btdli an? in nnirersal use at the present day. A L[ tough it lh 
rtiilj 1 a Very fen' j^bh f-Eiteu they Wrh 1 f\ r-i dc■= in-e>1 tbr-y lluvij proved tbentsal'itt 
-tt tOttlfjfiLl ixL a gtiflL variety cf cants ibat they -art dtsw miivfrrtftlly ULilnUcd tn 
tiie lai^i? bMT|Millt t hvdropuihM =ini5 similar insticmionS dirougboLit iht nbob 
wMi a,fc| l rt fit«* nmutor of doctor; Aren use them !b Ebeir own consulting moms, 

T,b<; ^oai^ETUcdon of l he* totlis u comparatively eimple.. Tbey toto lbs 

form at aibltius tor teeming lei like silting nr the form of couches fn r 

regaining pn^jthi-fl, Tvhiti? iheev eiv alto q, nunator n-l smalt appliances To? crMlmdHLl 
uf the limbs, the LriinL., abouitii-r uiicl uH local pans. A lih-rm jhj aa already rerciarlcedp 
%ho\v ^tie-til design is iiemtUy very simple- nevmhal efs much cs.pL-Lienee is 
in tiL'd^r tbnt tiity dli.ill be conftrncE.flil hygienic lines ilelJ of SLiii;ii>ld 
dianpnjioD}, In a tie ease of eui ;ip hatbj tto fetL^terj tndfiatenr to affect iht 
wdLiciioH tu cost by ftHluCEuu (hir -in- at ili$ h*ih very toQEide/iibly and ibeu fitting 
lls« JJime frith a less number of lump-. ftiJiS if to: a practical um.|]getm , nr, because 
3 ccrtciia dist-an-oe uiu?[ iiEi^ays bo allowed tot^ Con the pauunt'a- bodv and tilt tltctri^ 
lauipi, ss oibctftiflfc the shape eJ s,bc lamp is such m Et? tend Eu ibro-vr a focus pool 
;Lt iffifl nr Eli L ee inches diiHinti' a so that J rhe paiLem ^ body Eb Eoo oeac to any lamp 
Eton h area; iisl. af bn nil In if at tbnt point. 


A^ilui. the tiicres-ed a Lie 4 tot Is permits oE ninth totter ilLffusiqn of the 
Itcbs sud btac from tto tomp«. On? o^u fuJL tody batbi uro fitted Tuhh 4 tout 
** eloetrie Utnps B and the d*e of [he different baths ls so arranged Chat 

iliare is no risk of horning nor any nyt of a he padeui to^difELg Ebe lamps by n 
Mltk- liiOYcuLGLit when m the 3>juh. 

Tbff UeiLt is rapidly sanenatEil- ilill3 jH-ofu^e per^pinijob in set up in a v?ry 
uimTil*s f ibe total bat3« uttully occupying tome 15 p r 30 miaul#*, IE for any 
ipucinJ raasoa a U-mppcmtiare to li^dml tbe Mi-c.p. krupa e&ai tit. n?plucc-d by 

tu5n|>i of bicker ctiSdle-jMjw^r, a*y i5-c H p., wbieii 'Sol [i]«e alcerulia]] enablc-3 a imu'li 
Sretuor tftnpf.niEiire to be aiming. 



















Advantages of Light Baths, 


ttitli a Ligbl Brvlb, kv«*v« t St is Dot netfiMry to pmn fl high i*mpntiirt. 
Ib* 'rtantalB* ac:io-. of :b« light ™f* itxifcittj upo-i ^ Mf ««dii*Ufc 
ptfo** prapn-tlH,* lb*I St 1* p«5lblo to ** «P n FMptarfoa to any 

ts ^,i ill t wndnl? viiy to* wir-» *™ *' ** ^ 

limits oftte Liibi Caik t an4 it l* Tor ihii k«« th« potiwti wflfcting I«m 
bia^bm LWfbto* may snfel? te Oitb * Lijtbt B,tb (vbcl. «J 0 <)»r 

form of Tatltiib- Rll«ian « bt* air Utb ^OjM be aUopttero.il at ite ^Htron. 

] t L. r»mri tot i teim^tur* of M ISO ID U0> F* la amp], to pw*«" 

the i** t proton ^piradc, I* «*ny «• •«• » «*■ “ 11(l 160 is lllv 

ifia^iuLaiil un&t'T i, ?is.nn'n' cojidi-tSufl^ 

Tht pBlk-tit T ‘ btad being itert?* pn^lfc bn Blllh l! * lf 11 ^ lo * S . . 

th<! teaJ u Dot ttfitetrf ab& iu«WM. that (be lungs itthifo pit* »«■ Tb “ w 
diiftrenv 10 iliE old Mb* halt* where *15* *« w sh *■»«■? 

LCjajiefrtliira an4 :o Intel* :be ^tidatfoa^ nf «h« batUm Ww«p 

The tampertiare al A Lbjbl Each can te«Mtly»gO^ l * 3,1,t Mch inilv,,lnal 
Thsi ol coarse, b oteMf an «H-mb1 mM6m i» «T -*-*»“* ■*“ 
^imtDi.btuUactntJit^that ta n« c™ P !i*d ««*■ ^ «* « F *** Md 

feidil-ar tac^r. 

t hoi been Htl .bow tbt ‘be li s bl raj* >« «P « P™*- p»’fi‘«tiea ■b™i- 
,ri„ 0 «r „d .tore s b „«», „[ tort, It „«»■ ■»!, b««. b> ■»>' *»> 
d ,t„- the li*i tw. *.«i * <« ™ “*■ in “ ll “ r 

.d.fcrfnl mht «I “«1W» »-'■ ‘bd is 1» «r tli. Vl«.. <u» •«> 

ri<.U. ,.>i (.he sxM d»U ..tide =.}.) h- <**" W “ 

rbt .-id bv .U lm> Plot. Fuse* by hi, rsuiMbsll. ..«» im “• '“P‘“ “ J 

,11.11, liuUd TLIs «*toklly b iMMsi ““■« 

, „| u, ,iib.to «,y br» -taws.** n>« tU-b“s”> <* «• b™ 1 raI * “ 11 

__ .Mr,lirba a. ,,1 l!X<MI <ri>, ‘*™ <• »» * 

li,„, appnr.ins. tb. F1M, U(bl ire™ -< l»P™ “ J ■“ •“■ " 

„„ M lv tu .Uy ld».» .,i r^opirf ibaagto,. lb. ssbb ».rU,-a »“ 

uumtive action of ligkt is SOic fall/ 

!„ [Tm eaK of fl Uallll l*«h the myt impiuge upon the bo>ly &t U» aalljt ' 1 U "J 

„ Ml „, e , wk ««b b» tb. lisi.es. ibeseby M>b| ru«,tolie» - 
DM,1,1 be:il i, ibe tajee *■*«»*• ^ "“». v “*■ ,utl1 ** ‘ 


^---- :.Tim 
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lUliL-mij. utui-Mtlienia, lie., it is mx desired to subject the patient 
10 't-vent! sudatory triket*, hut it Is precisely these e*Ka which derive the KWH 
hemfMt frtijii Light. A Liidil Bath is Therefore eminently suitable, and the bath c*ll 
-'e jusj kepi (a * corntomble ilcgm* of warmth without iu any way forcing a 
ptrtfiration. Iu ihs- samp connection i| shoatd be noted that whereas nianv 
nftdEms fa»vp 4 distinct f w 3 ioa of veaksiets and latitude following * Turkish or 
liuwan Dnth, iti 2 he ti-s of a Liu hi Batb they foci braced up nod f'nergtioJ- 


Atiolher important advantage of the Light ILuh is tint the patient bathes in ft 
iin beat. In a Turkish or KnsFNiit Ilaih tbe pores iif tho sLiti becoim- so Saturated 
with moisiLHC that clu-jr att choired up inti thus ilicre [* intcrferf-ntno with further 
profile pfrispi ration. 


ft wLtl he uuHi.-rtiood {rum the tangoing ibiu Electric Light Baths are, in 
J*r ■’(iperiur to any of tile oblm Systems, a* the following nummary of their 
advantages will <bow:— 

1, Si Emulative .ittiou uf light os well m heat. 

2. Ilrad and luftm not affected, the lungs inhaling always pure air. 

H, Perfect resfuLarEmt of the light and heat to suit each Individual bather. 

I. PrOfnfC perspiration tit a compjructvefy low temperature. 

j. Absolutely dry radiant heat and llhwefote prof as* perspiration aod efficient 
work!Lie of the pjits. 

0- IIiL'ienio. print*, vSficicru, rimpie and remvokat. 

7, Low initial Cost and loir maintenance. 


Llealiny with this inter point it might be mentioned that a jO-Liglu bath 
conrumes 2,-700 watr- per hour, that is to say 2A uuits uf electricity per hour, A 
ittamient OMUpyjng aisput n-insrterof an hour, it follow* that the eons uiuption of 
Lurrenr is about + a umi;, a unit of electricity at lighting- rates being about M., mid 
A power rates 2d, nr a U. Electric Light Baths in common with all other ek-tlrd- 
medical apparatus cau ot course Iw worked orf power rate* of electricity. Kwu tins 
trivial coniuiupuoa Of eumnt only go« OU Jftsl wbiia the hath ii actually in use, 
whereas in many "J'jirfflr of baths the farii.icui ur Ollier heat gcnuraiorti require to he 
Jipt const anlly joins. 


. - u,. ,, - l >l> ! ■ 
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Light Baths. 


Standard Pattern Cabinet Bulb. with 4B incamlasceni Lamps. 


Electric Light Baths are niamiEaciurdl in a. great Tiricty of patten}.;, fani 10 
/.ear-i 1 experience ba* taught us which are tbo most efficient types j fl rc"ST<| [ 0 
■liineusioisjj shape, utuii-rinLr, and general umitigBnicnt. 

Thf Standard pattern Cabinet Bath, as illustrated, is octagonal in shape, 
nenui[lilts the lamps being sex back w ihai the |uito-m does not approach ton near 
to tlitltl with risk of bunting at certain points as occur* with other baits of Wrong 
llilfie and Jiae, At the same time [be interna] air spaco is reduced us much as 
.a : Jiljie, ed lllll OUT hllbl btit up iapiilLv, saving time, current and hicoiLverijoiire 
-1 patient. 

J hey are Limd inside with white opal, constituting the best reflecting surface 
'-'■•IlLLc- permitting of perJcct s;<tiHwtaii. Fbor of bath covered cork lino for cosy 
I'ltnin™. Bath fitted with kur switches, cam rolling 1J» Taiups each, four china 
f'*^ aiul I'-lue for main tasiitriias, mounted un switchboard ou side of bath. 
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Lififht Baths. 


Standard Pattern Cabinet Bath with 4& Incan descent Lamps. 


A? ill if: fated end 'le-tiil'i-J on previous page, State voltisjfu for lamp? Vrbijo 

onteriaff. 


Prices. 

□ritr'SG- 

,)=lX> Til -^-€cit:il piRt-'-vootl. r[+i llll-lj and pcli>hc-:l dart to 

maliOifany, Tap of eotid paUitlffll nmhu^any., mih wi niluv- - 
op chick Qsrtumtacil ^Vdo; 1 ihb btiRtih tup la cla-e 

ran.asd pAlli-EU's 3H-ck. 


IbcVliitag liyhl littlti filidir wiih litnVj" white etitlUnUtd Lirgu 
j^x p ^nt it'ic, wiih airuL5- aud buck I'csta cOVtr*J 

VilU aaieia^uiiceul Umii frited f^lr K^l cable 

a *-n ptHiJ for ^^uiu*C:lub Sllilt. Chair ^n*tablv iu height... £Sfi 0 Q 


■ 

1 3 


. f*UH£ if Bath prtfrmd iniued and polilbtd :ia ui}' dlbu-r 
colaujr) 

5^10 lu = niad oativiLnOit, Ujjht yellow poUllltd cir dufk fttined fliB^h 
Top of eo lid poli-hcd Hmbojjanv. otherwise as 

includitiif chair aud switchboard »<■ — ■ +•+ ■■■ ^ 0 0 


iSink 'viiicb colon t it preferred when tirderint'.'l 

Ido of 'mli can he removed and the fault iteelf divided In hlKef, th'ii 
penancing of -*t* buidlinf jsta-I allowing it to he tafetn through anjr owirw^ 
Hh cL'^ar- 


■“ #■ -” r .hIiX. 


”” 


- 


? H, W 
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Light Baths. 


Standard Pattern Redialing Bails with 50 Incandescent Lamps, 



We Ij.’.vm 511 ail* 12-in y truei &f llEcliujay LL^hc uml HadlaiLt Tlr.u Jjaib*, 
with i: cezLl blimp?, are Lamps. radiator lump*, ic, r is patten? i± 
LiLu^r-.^fd j nd ij] o-bloni." box pattern ".%i tLi ' i Suni-ReellKLiDg -a cmjch or l 1 Ij-t i r. 
Wc shall he plicae J ia imaiLtifaemsre ileiv jj&isfrrn at bills that anyone maj 
w«ut H ha iujv material and fi; ec-u widl iU} 1 Wild of lamp or hitup^, but our 
fsperfcn^e baa taught he ;biu nothing can he more efficient or mure practical ibau 
the tnodid T*,-t td&pt a* our nudfcrf* 

It i= vrtry sEttBgly W&EErucled and die wc^lwuik ia ki-pt plain m order if? uYGid 
iiiinccfiiiiury crtrici-: fur du*t to lodije in. ^hib aho being mCro in keeping ’rith 
linrpaw. The “op 33 lined ^ith aJ unnuitssu, eoujiibufing the Last jezLeelin^ inrface, 
wink jitustW fhvti of iluminiuiii furtuf= ibe cutter eoTeri.Bg and givea \h(? Isath n 
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i’ -r-r ■ 


£6 

fforfilu.i niter -i^arinca odd duiib- So well doflrl chft iLlmtiEmum L'tikct the licit 
and hi.it [rom -lie lamps shat evert t.h-u in Rtrlc- lining hftrdly ^ann arti.1 r .-Lti<- 
Ll-lEIv' ;i -oaec 'i ticU kic. p .■■vn'fc-u BBbc- lining and outer coterlrtjf n fciLIcn-v-js ihai the 
u.ke-l' dm-rFnsr«»D« poiiibtv bwMBO tint. 

\Vhb o[htr ba^ks whi-ft* 4 lining of wa^habla clocb^ iisbfelEo-!-, ie_p is adopi#d h 
with im &tt3W eoTednR - of -Lm.ilar material lilt hcfti hikt^ ritfhl through, pitting 
iu she- first place tnfll tbt lelkttHJEi s» poor and the light anil boat much absorbed,, 
and rtiiLluLicf le :Le =teond piacff in [he rapid perishing of ihe nmi'-rbils- 

7Ue lop of die baih is fifted with SO I wif* r and the lower p *n wish itL 
These latter an- £rMP;'=d equinKitWat; round the eais® irnudng bed* with a. lining: 
of bottom nF aluminium lo reflect S b i> light and heal □fWtrfi F AUd 
Hit A file INfqHJllloB. At. 

The top of "ht bails is binged io that the patient tan be pitted oil lt» bod 
Trich-fliLU trouble of ineomvmence. The cane btd 5* Liac?d also so that the 
nnJeraiKlSi lamps are aCHULble and 19 permit of tins boLlOi:* ftC the haLh beanj 
tflfLly wlpvd Otit acd kept depsir 

Tht head «■?: can ha tlilfid Of lowered. with it Sly put far Essnj III ifce* 
positifiu Llt^irod, Tfcfl eud of the bath wkrffi iv pests ovut ibc parent's neck is 
£i tTc-d with a cloth » flow Lt in. while y« allowing freedom of llMY* mmt, -le. 

A ift'iEifbfcoard. with SAfrCSfarv switches and controlling she kimp- la 

^^Ldils. i* fine*" to thr foot gf the hush. together with n ptog webrt «»dy far 
fifttHWCELtip to :he r-: .i.i 11 

Tht whol* it £OBod caniuudhra eg stand any unonnt af liso. All wiring is 
1 )]q 3^P flu-J atfijf from hea; or lucLsnire. Th<? surfaces are plain to r Id wiping 
□ier, 01 brit chtUU and absolutely tifieLent and COUTOnifcil* 





0s4u ^ 

W50 In polldEhtd dajewood complete Lth id ipcMjjfrfltent Jit^pn £45 0 5 
6540 Ifl solid oakwiwd- L^^ished- wkb BO in£ftUdC 3 CCDt lamps m- 41 5 0 

l S“nc<- jf Ie pcilerru-d polished light or disk fulmnl. fiuL=b.} 

If ii:^ un^e? ct^ih lanipj ixv- 4^ i-r^hed on r Ibf - lime bed thfc-y, con fc-iU Lite-- ^ 
Very eoavtuiteu hi«"<d tna^.-age couch, usfrfiifllly eoawmeDt, Ltflmm 
ifliMiuttiE ofttSJ Mtawi a Liclii talk, and adTaniageauily *0- ■ 
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a? 

Combined Double Light Bath. 

Wkh 45 Incan descant Lamps and 4 Arc Lumps. 



Tlsi e I : !.hL i=~ ou li^.: u u l id r h : i p■ but wiib four Largo sides ;lilJ four small Nictfj. 
the ]acUt Ourr^i-Bir fb- v four arc It 35 ELned inside with white opal «]se9. 

constituting (lie 1^-■! reHterim? Mirface Ucul Allowing of perfect ^Lmtiautiou., Hoar 
COWOd 1 ino for easy Elaming- 

Thc i&cendlesct'Ufc Ifrlnpi pnori-dc light a ad beat.. bub pvmci |i^l It 5 hir Iile tor for 
sudatory wbil* the lumps provide ebiefly light, rich in th# aetniic or 

cl Jt 1 sin ecu I rays. Sm reading maLter [jage Hi. 

Tlie great feature qf lIlEs hath h iht? ejaECiH wl^rihy a. fil&niJ Ian aqua legal 
irtsutmfcne to the actual seal of the CHupliini can bu administered m the Jntoi! time 
£i-uerk full-body treatment,, To perum of I kite, the door ol tSia hath is filled with 
a number nf ctep* or smaller dwrt, behind which js arranged a screen of special blue 
glass ill order eg cloae ibe hath is whin om- die inDie of the flftp® ftru ope-dcl, 

Tb^ sfnmltaactiili [tK s a[ treucnioDt ia tarried out by meana of an arc light 
[irojecior arranged in front of the baLb, wliieb. oDbaoLril^ a tug« intense LEgbt 
and heat on so'tbe urea dennd, Ste pAgc 91 for Full description of pi-pjeeutf* 

The revolving cl'iltr Euppliud with the bath enables live patient to turn 
bittisidf about so cLax Ehe r&yi frous kte projeeMr Cun reach Any JWH of hit body. 
To fucililute :bi.F rhe top of the bath i* m:>di.- lo rtv^lve nn rollers* and webbing sLrapb 
are fitted beneath the Ms: of iElb bath for the pailent to hold when turning himself. 

The opeoLag in the door of tbi 1 balh ettaWes the patient Lo put bis Lend out, 
■ bat the doctor may take the putf?, ,'i.e., if desired. 
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Combined Double Light Bath, 



TtU‘ iUustmiiOii shows clearly tlie syaiecn of carrying out thr tilftriUuiWiis local 
treatment by mean) of the arc light projeeror. 

Poke* ; 

For either continuous or allk-maring current wain. Slate whiah when 

oriltriftg and the voltage. If ■ItnnaiiQg cumnl State number of periods 

as ftll as voltage, 

Ba(h as defcrib&J, with 4S incandescent lamps and 1 arc Mu pa. 'Ibs latter of 
very bwt design, apedaliy constructed fur tbu werfc, and rande W hum very evenly 
utld steadily. Each csefQsed in polished wood case lined asbestos, and innde for 
raising and towering. Behind the ft re srself is si while enamelled Iron reflector to 
reflex the mys into the bath. They are automatic fowl lamp* aud on 200 volt main 
or over they burn in one circuit with a total consumption of 1U ftinpoma. On 
iOO volts or'thereatjouU they bum 2 in nerles (S circuit?) with tolul cinisninpiion of 
EG aojpeptSr 

[□eluding 1 blue crystal glass shade* for the arcs, and one large Circle to door 
o-E lmdu 

Including special revolving chair, heavy white enamelled iron fool, cane seal, 
arm and back resis covered leather; with lamp beneath scat and cable and plug ter 
connecting same. Chair also adjustable in height with a rack and spring Catch, thtri 
it may be raised or lowered without revolving. 

Including The necessary resistance for tjie ares. W>lh thermometer and con- 
nesting terminals a! hack of bath fill slate bases with in sulming covers. 

The whole of bcCE design. construction and dtiLbh, 


T 



In light polished oak, with ma h og an y top and flaps • •, £j0 0 & 

floTO In selected pine wood, with mahogany top and Hups ... S2 0 0 

In all baths of (bis type, Mos, GuUO/TO, SSBOJ60OQ, ic,, the top id temovable 
and the arc lamps and l heir cases. The hath itscir divides into hiltw, and thus 
pasits ea;ily through any ordinary doorway. 
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Combined Double Light Bath, 


Eslimate for comp] eta Instil] atiijn op t& S 2 D V&Us, 


C'.-K-idutd double litre; tmla 
Am ligb; projector n:’.b talla, 

XiJeHWT rtsiataufie far lirujuctur. 

ntilt- warble COmtoUin? scritchloanl 

Order No. -OJSO. Con^Ute outfit ... 


Oftlcr No. 4iCe-U £70 0 0 

„ OVoO 20 U 0 

«77D 1 Ifl 0 

„ etiso ii oo 

... 102 10 0 


If Lu.-iln, up to iif) falts thv n*:*rnneir rO.N, 077 J) ittu'easea £2, 
ji:-l £vi:efiii>iird <O.N, £1. 

Order No- OSBO. Cnuipltie aucElt „* ... ... ... JE1Q5 10 0 


Double LijjHt Bath. 


S.iiu-.- !ia[b- h l\ flctly us lit iL-urtu. but tvitbouL ih& rpocinl Itafnand shark 

dror for ilmulianeoui local tualbwot. ^V.buuc tljf spttiul revolt ul£ lid to top of 
ami tr:ij] chair a = illustrated ami ,ltscr:l nl on pages 88 and 6-1 instead of (lit; 
ebatr. 

Orfi: h'o 

6-SflJ III light 00 Jr, wiltt Jilxl-HfcrtDV T^p llf ... ... £62 19 0 

0k : OO lo p[BfeW(iod f w[ch mibofaBy ciqi .S4 19 0 


Light Biuh Chair, 

As illujliAUd OB [»a?e SH, 
W ich bemvy vchiw caameUL"!] 

[fab fuL>i. Cuu =re*L vrLth lump 

Elcu-ii Ltnvaih and iy ich *able 
□ ijrl pLuj( ter connect iLlf smuc 
\\ii\i imvi nrju aiii bach NriUi 
covered leather. ilitj he ttLifted 
■ l s□ ■ I loTTtfeJ bj' revQlTiu-5- W^Sl 
tti ado llclJ dn whwh 

Qrt^t $0. 

.... £2 10 9 

Light Bath Fpot^EppL ininriably taken. Polished wmi Cdrlfc with thick 
Tub ;q \vio piece e. With iucandeeceui lampa and te-Pgtb ol flexible cable willi 
lii^-adantor L-d conntti: tv one of Lba lamp-hotilers id the baib. 
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Switchboards and Regulating 
Rheostats. 


FOR LIGHT BATHS. 



JB 


• ■ §ligj §j 


©?■ 


* -■ <vJ » 


SwLt&h board far ecu ijbine.3 injbL 

] wh iriacvSbi ii*d Joubk- liftlitbruh 

of: 'whirn mdfb&e bOfl¥d viscb fniLr 
surLccbo^ fcsif ibe incifide^iU ( CD [ Jr 

t™Uiut 12 Lainp^ wbj, jiBiJ switch For tW 
iru LiUhcf. With crank ri?Knt:n aurt =™* lo 
MQUifl cb® and beftt fll "b* ^ J nf41t * 
«c?raui law [i* as i wWl*. This fliLLitdiap nC 
Alt eW 3fcmp* pravid** jMrfcei rtHlrOJ of she 
li-jbt ipJ Wat. and obviates cW mc^-^ity oi 
_-e ircbmEj off rtt-w# of lauip^ TvWffl-by tW “tfb" 
ppd Ik-fle is ajsfcv^nli" ilHmlMiU'i of*5 toe 
trtiv. TUf rehEUintt cca\i are eiup-ndixl 
ix-Lm-1 the baud it) iron fffliae on porcelnia 
it^ubuors. Ekil iiiak' ami fimW M 
foments a f [be Ust. With boil \ypo china 
;'o^Pi far fetch circnit. 


Cl4ci m. 

CG70 Up uj 120 volt* 
lj(i-71 From 120 i.iO roil*- 


£9 10 D 

io is a 


Swi'chbwrd fctf wttlined doable IEkIw l»ib wmI projector, Exactly a; above, 
hiLL preview in jddiltoa *iih A kr.-e (l1 " 1 - lfi,n ^ fqr lbfc P r o)««or. 


Qrdi* Ha, 

dffly L'p :o 520 vo;?i 

■tnd | Fi-oui 120-i-10 ™lU 


£11 

ia 


d 

0 


Switchboard for iotuifescni H*bi bath ipw SI) afid iwlmiil a luht b«h 

, P B» "if” OtSl* mornl* niih ami fuw* tor it* «»« «irc«ucs.■ *'* 

££X»ut tor the ikh. and ]|»|. HealBiwce art* pended m 

tack, i= dtstEi-M il»w- 

tjdyo Co to lio vola --- +« f J ® J 

i-iuSi from liO-2^0 wits ... ■■■ 10 0 Q 

^Yfarn tWiu IwATiis.ire prftltiatii wilh t L tsrftrtii BW 

bt BtTcd ;hf baib itstfil a* ll>u n.1. a art tbe prieri nke iti^ ifno eEMsHdirmion. 


ReSuliiiLog Rbegstat. 

RemllaiiDir filiMstat 2or coWPoUm S the light uad ht-ai ol (lie N or 50 
a* stitfaTio muibiae-1 .toubto liehl hath, doable light bath, mcftndhCL-iiI bb'i 
Iwith :un3 rqclinin^ light lath. confilsttoB of whl» uurtdfi hoard with crank rhen+iat 
'tifids e ^le!u itfllitiin coils ti-C linek. as dc=-crsbcU * Q^e. >■ 

tecnioall tor ecuiaceciiL; rnidn. 


lama 


C70U l." n ta 190 volts 
OTOl From 120-2 j 0 volt* 


£2 15 
3 S 


0 

0 


SftUthtifluus eaii lie aiadv au in ,my [Wti era. on enMMttod slmc w [Jl* 
vvhh tfuf’-V*! aoad fmiit*. Ap-: w t-.h #|kftM plug ■jeebtts ftad -wheta-- 0 - 1 
Qijhvr apfliaucb'i ivr i-vvn In coml'iiliiun tvith *w Licbboarn* 'or other ^ciK, 
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Arc Light Projectors* 




Tbt-c Prajctturs me sist-1 in conjunci ion ■vr.li the li^lifc bath, listed on pa^e 80, 
fgr giving n local treatment. Tbfly arc nUn tutd for utiy local 

applies! fob of Uphi fl^d htm quit up^r: fmui eh* h^b. AJid cwsilLute a bfoldy 
B^ceesEful means of treating gouty and rheumatic affections,, cIipst complaints, 
JAhUkl, Lumbago, SlUrftlgii^ md a]J das = as o: coinplaints beciDfilcd by liqht .iml 
h^ai_ See r*p«Att4 AnkilfiJ in clrt journals and boots. Alsu CKcttdinglj- good in thfl 
c n-icn juti l of iroiimlg. 


The JfoiiL Irun] a litlil-js arc h c-**frRN4i.lJy rfoh ha the Rturdc (h]ae p violet and 
ultra-violeEj nlvs P as is eoiuiuqd bwTried-ee : as Tr.mess lLl 1 hep of suck in the Fittson 
light ?L-i-a.1 ujuiiX iif iUpO£ F un3 nlL skin diEeui#*, irhili in further jirouf it might Uv 
mentioned that we print all u ut X-ny segltU&fl by ha means doping the vrititer, rind 
Very grati is its action on ik>- phacogrJpbio ]»Ape-r_ 

The h(;~it i.:= secured by means of the movable parabolic zefScctur beknnd I he Arc, 
whctvbj the panel! of rayi erm ke cuncuu traced from a dijULiuter of ^>mc 0 feet doun 
lo a dinmeipr of soane l> Inchi-s. Tiif him iMrtmWft gradually uhh the aslant of 
cC-ncantrution. and when highly nraceu ciair-d it as ulta^ei her unbearable, so in tens* 
is it, With E^iS eflliepntralLOB :be hea; can ha regulated duv- u gradually ifl a lakre 
narnuh, Cjuiia apart tmn Llic degree at cooraUtratiOii tk* Iteac eari ise cOLitToilaa 
according to the distance of pri^cccor fro-iu pjtitfH.. 

SpeeiflcatSnn. Automate fetii arcs, burning with from 1-i m HO amperes 
nominally and. best ut 15, Cylifldtr Mid flic fog* finely p^ed *md iron stand 
■-:■ mi ut'lJ'cu. A rank*] tile Is pimliii-J. uirk u rly uot for fixing, v> uilv ika stand rotates 
on the to at. 


Tli 3 nickel plated paracolic redactor s\idv-- hack^'ai^is and for irarrlK. enabling 
cnno^iitnitioft of the li^bt and belt to any extent desired. 

Ord 4 F s*. 

47^C Fur miy Tx»ltugc cDivunaous rurrem ... £20 0 0 

fl"ii F*r any to I tag a alt abating ckirrent ... ... 20 9 fl 


The prices End yd* a polnbed oau Cable ms oafilori, wicb a drawer for idwlai. 
One tail and one blue ifiryicsJ slsaut^ dr ietttu*, A&J Qne asbe5tas sciHU ^ilh 
hula in flCnCL-a, All III eoci^L frsra^i. aud slidc-> art provided an ■cylinder 10 t'-o^o-ivr 
thclti. IctfLiiiiis^ stl.-^11 ,> pairs » f be=i caflioiir- 


--■■■ - E uwr^ r 


M - ■ ■ J- 






, 
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Resistances and Transformers 

For frojtetor&r 

E'j%rv aft Limp nrii: hdv« * wdftHLOCB of irowGofraltr in circuit <d- "bjiL ihi_-_-c 
aie i|uite fcifvariaL, Wtih couthin^ current mmn a ressEianc-o i# rwcesfiiirr* ^ 
u.Eccriia:ii]g m-iifi fin# coay E,ike rfctkvf S- ir^itance or tfitD&EnnnET, tbc iactuL 1 I C.'i&JJ 
Llu>'ks:tr. Ol 100 roll main the rci]l cDEMiiu* about ?4 amper** fi'Iitn 

workinj ibepril^xr-nUb IB amptifPE. so ilim iienilii (tiding at -»0".„ wbLda i* a 
jFpt-al t 43 &=]cUiraE!ofi ?ii fairly heavy cimfrnE* are being fr-al" 'ritb, CJjfc Sflfl v <>1l 
niaiU tbi> ^QG^ainrilhHt; ii only b' c»aii:t 1 mpcrM, the sarin# thua rnnoumingf eo mniih 
awOrfr, act unll^' at-onE ^00 wjuh tiling esnsdELK4 From tbt 1 Thai a anaLtnil of 3^000 
■ttflEl*, LOT-or. the mmfflfmsr? can E-e i b+* prfijeccara Eu ton fti uiott Atcadilip ofT 

the aUnEEUtffcy’ aiam=. 

W"r- supol^ h. tf:v ^hurtle Slid cheap cyjw,, nn■] 3tivv vtitt EkerCfOEG be cull- i-deceil 
fey nil as o-eU ^or;h = -. 5 ca Little kiCWHul cost for *uch ^reac adtOEllgW* 

RfilbtahCe fdt- Pr&jidtcr, ft>r continuum current (dr alternating cutn-.nl), 
R^asc-uaee iv-Lptf un imn [mine win b porForatfd Lroai c&auijj. 


OnliT S'y. 

[1770 Up Iq I£0 mill 
0774 Frotu I 3 fl-i 50 rdlt .-, 


£1 JO 0 
3 10 0 


Transformer for Projector, for curtem ouLv. Sp^eiaS type, simple 

.iti'I ci u.piLLE, Un iron f-.LtiiL lv j l!li performed inon cnlillffr 


Artec Nn. 

OiSG Up IO 120 VOITS 

157S4 From H20-25O ?al»i ... 


£3 10 0 
4 10 0 


0 

3 


Screens for Projector*. Stv pigt 01, Widi eboiit 8 -trip* of epetuil <vywi 1 
glass (2 in. in wtfkk j :o itUow for eipAUlDBi lv "metal frame- 

ifrifcE Sio. i. 4 ^nlflr if*, ■ *_ 

0790 Bid* jhlii ... 8 0 U7t)2 IleJ gk^i . 8 0 

0731 Sun Liar sllidt oe a-beftd-j. wi;b bole m certify T?o kuiib arc;* irenttii 7 0 
Blue atni rtJ riy^sal glass -irEf>. iloax 13 lee. X 2 in- ■■+ tack 4iL 

Beat QunHxy Carbon*, iidu-fitieking, 

□rd.PT yv. 

flSCm For arc lamps of liiibt IrtEht. c-ntiLlnaoiii current,, ulul for 

coei[lu unias CLirteut projector [»r 100 iJuisf* 5 ^ 

6^0£ For dic kraps of Jigk: bat kg, Alc^raa tins -curram, aabd far 

il(Emaiin; cnrteiii p/ojeccor — t ,&r 10® JJlin 1 5 

Qn)± Special rb^t: Liiniui]’ f^?r FinaaQ-Re-f n lamp- P cir l J|Li,s ® ^ 

Cftrhoil Holders^ for u^ing i;p skoct cBffbotii- F&r lL S& in ike «^iaC?PUCHia cum'-cit 
prpjtttdf for U 5 i^ , _ ,i un the- ta^l-iQUr after ^b-t.'-y Itare becofftU osliL-rwi^e- ton jkoii, Akc- 
fur using lap ;b*- ibon Ul'^ni fiocn ^rc latftp^ of a light baih ld tin 1 pmje<itof F dsUr 
mvitu muck vt^e*. 

U[«. r S'4, . J A 

I3&I0 Spli: tiiiaL ~.uljcf ... ... .... ... --. ■■< P sr ’ 



(C) Jeff Behary 2019 


92 






















_ >k a 



Portable Light Baths. 

TI it ■=€! local Liub: and lifcftt Bat 111 Jiia taad* for treatment of the Ultlba 
and ironb h frith G Lnmpa cml 12 lump* K^pect™l|}" 1 and atii- dllnDflv usekl 
mil tiJVtficni for their pnrpAEe-. They arc Suarfo in aluminium and aflQ there:kin,’ 

]iylu in weight. wbilft thfo luetal 
odd 'i e jihLtct an excellent n-rtoetin# 
surface, uni morwwr can be kept 
scrupulously clean, whiitli in LlOt \* oe - 
iihfo with those balhi lined inside with 
flloth- and asbestos, The aluminium 
U Sleil over a strong hnl light 
OBL-WDod fr&Lil*- 

These Iwuhs arc the grm<!*t 
possible service where a palient hm 
10 he treated at hiR own KiLdenee. rtf 
in tail, or for use in tbfe different 
wards of a hospitaL Ac. Handleis 
are provided kr tarrying, They are 

q]iO paiikulurly milable for treating 

child red. 

These bnchs provide a greater wm- 
ptaraiure Limb U usually ri^tfired with 
:l (till-holy huh, routing up eg about S3i)“-2S0 fl F- P iia-ui coafia a can be 

borne loudly xhon h the ense wLcb full-body (muvwnfc. If -ntiJI greater heat bn 

desired for special purpnsM ib* usual IG e.p. lauup-i imul be replaced by 2,G c.[>. 

L.iruu*. will. 11 n cMueh higher i^cp pifraiurt? will he alHLielfid* 



i'oinpl&tB with length nf flexible cable-, with plog fat rtmucctiun-— 

G nit, - if*. 

01330 Limb Bath, with ft LasnpN, lien gib 2ti ini - ., across Jj an?. 


£5 0 0 


CSS! Trunk Bath, wnii 1i Inn pin Lengch 30 idS. P mzro&g 23 Id* 
Fittrd trilli twiieli 'O ihfll G ftf the lamp* cert be twitched g(T 
wIieQ decked ... r,. .. =.^ '■■ *8 


0 0 


Auy oilier ibu or shapea with mere or Jets. Ittttpa made to order at proper- 
iLonace prices. 

Local Light and Hoat Bath, kr trealism of 
[ha Shoulder. Fitted with 3 luupe- The *rm La 
passed through n hole at ibe bottom# the bath rf&iin^ 
an the shoulder, while & strap p*&*i?s across tlio chest 
and under the vd'i^r arm In rttaia ibe bath in 
poii(tpn. 

/ */zr^ N 

Gf*lf S’ft. 

0640 Coi ni'iL' ce. with ijlimpf, ikxibl* cable. and plug for connecting — £4 5 Q 





IVLc-ii ordering any nf the above pk-O&e ^tata volmgt Urn; Lamps are LB b? for- 
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Hmnd B-esfl^tgr. rliLa Liule itfirewr l* puni^ulirly 

convL-Q ]£||[ ,iud Hmniiie far cbt- Jiftilk-ulidai of U-hl tmd 
«i any local parr r suck a* he*, met. hntidfj™!*. -t& tN 
ml for ibi relief of pain jib nenraLeiai, ic. By nii^on itf 
iLie fintly plftttd parabDlic ™ilec-coL a si m<m BlktQia-v light 
p,nj hi it :-= thrown one, M'bic-b can be r*gu]ftitd j, 
by wylti^ ‘tie iliesaciCe ciL which ii ij held fmm rh- bodv. 


Lamp holder i\ua& willi mitelh. Holder an.I liJL pirm 
fint-ty nlau-i, PoLihed wood L&llJ.Ll» wkh Lpok fer Iiuii^- 
En-A t'jmpttie with high fSndli 1 power Limp, length ol 
[IbXibL-e-faLje plug or Um^mbipIO-r as pre(t-rr*d.. 


OnlsT Fa. 

t3-"i> DiKED.olrtilificif Till.... ... ... £i 7 0 


Special Cryteal GC&is Lamps. Red and Slut, Tbi— Kusaj^ \m p>.-?:iLlly 
juiiuz: cor intdicil parpoits. Mr U>d;d cvcrjfljiy “dipjHNi 1 nr puimltJ Iil«l: p- being 
■SlirL 1 4 ?, ^LMj|K'c - 591 ]'_ p :L»-j esfentinE my 5 * 

Tljlv n't Crtputuity u^l bjlh full lisdy dud Lccnt jppIfAlEfr-t 

frffltdlUy i::t blue, Tr^ieU is ©E much service in nerrOna cases. 

For any ™Iiaee. pleii=* fcaTs-. Cuddle poorer £ 5 h 

□cdt? sd. i. J- 

8£M IBU4N tayoDH v4p., + ... TBr PT . >+* 2; *ack« 

tlS&l |h “h -■“■ + .#■ IH M I tJ - !h 

Scrt-TV paiiem Liiuij^ ujt jLu junptk-d at ske same prices. 


Massage Roller, wsib reroh'iajj cylinder nt glass 
willl B in incandescent Lamp Liuid#. Finely plated and 
fiiiEibtd, niib jrtliEhtd wood bundle and Ungth of 
dujble cable mih cosiiseeEmj plug. Fin? lump is 
easily rcniacuL. 

Qr 4 *t yj. 

dS70 ... -- ... ... ... £l 10 0 


Spina] RefttetOPh ft*r local triMtfliifDl, oprt-i.ilJy 
or -pid£ or oi jsl r U-iiffcUy areas. V<.'ixli iilc ku L iilutrd 
rrfeciDr about 20 lik Eulig by 8 in- wad^ fsnrying (L 
incuadecent; lampFr RtideCEOT mou»n4 on niebil 
p]iE«d door siand ^ritb ]wavy ttwifckds^l irciia I on 
ca -1 uri. and aJjw.-cable tg nny aii^br CgBIpl^it null 

ku.lkl, rti\iljk' i O j|] j lL L i 11L' Cttiil. 1 DM-] |iinrf. 
fJid.il S!a. 

(p^lBO +4kl +.+ ... ... ... ... £6 10 0 

PhoE^tiifb <>r illimrilUOP mi retjUfii. . 
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New Electric Hot Air Douche. 

As described, iiod compli'l^ with 
le-u^th of ilesiblo caWu vriLti pin |>lug 
Or 1,5 nap adaptor., To BOiwent CO any 
TFiiuu aumat* PL™e Jlato valugt of 
main and IF ecrntimmu* currant *T 
ihernating -fiUfront. If *l|enaalirtg 
current plena stO-io periodicity as well 
a i voltage, 

ftrtwlfo. 

flSOO - P+ r,, £2 6 0 

h^£M Spnre {skate 

I'dlcoE?) r-- 0 10 

Ollr Now Hot JUr Douche of rctally diffen'Ul dc^igH to ibfi first pat (gnu, 
ocYtvLDCE many advanlateS and 1/c-ln-gE superior all round r Instead of ItK: malar Itfing 
contained in bs-odle it ii now ftttfd lei the body of I he iimehine, enabling Lt to- be 
pc □ = c meted in larger size and in iK-ttet* di'sijjn, TbejSflV give no trouble whitevar, 
■wlic-ronta tint cArUet paittrcs vtft so fine that thoy were totally unreliable* 

Mortovisr, the pcsitliwi of [he motor ti now such that in drawing in ibe air by mettha 
i^F Lbs Ton io ns to driwe it out alma the flOKxU over the tenter it automatically air 
ceoii Its4f + 

This Fan J]rec;h itted utL ijse i^Ee of the unttor *0 thai tberti is no measiS of 
trauuuLEsiftn. aucb as a friction drive as occurred wills the alder ly|w>s h cmililPg 
lofa of power, hsuiEt^ ami wear and ct&v- 

T]ie Heater conE^Cf of A &t;L^ wire wound t^usliI a porcelain tube, and i* £ttA»d 
with two brans; peg* desijtUHl (0 (U in^o two soo^tCJ provided in the body Qf tte 
JqucLln They louj therefore bt instantly rtjpUttd without lmU by anyone in 
ot 1 a>L'r types lilt- beaitr La built iulO (be douche aa *n inccgnl part, necessitating its 
reiurn 10 thi, 1 makers ana a bfcavy eacl] time ^ueti rejdiiceiUieflE is required. 

A Special Switch 53 Ariel !0 she case of the do-itche as shown in iliuStrtiiou, 
Py Turning thh eme* ihe motor ii *14nod and a etream of <old air out o! the 

n 03 ?Kje, Oo cnminci the swiich apin cbe boater brOHgbt Lots o^fr, and u stream 
ol bot air la givih in two q-r tluv# A further lUrn of tie jwifceb atop* the 

trbole^ 

The m-Olftl rP^Lai^ and noz/le is of nUiminruuip wwl the wlaolo very liglrt 
i:onijw:t. T be [tan Jl* j> of polished wood. 

The dquebe eansumcB fljdy little carnmr, *nA may ibcrofqre be eonneefced aaJ 
worked From any ordinary wall socket or tamp-baliier- 

A gfeai heal if Gbcamsd doifl to the ztfflud«. but perfect regulatioQ is BHiEred 
tnertly hy Tar^mi ! ' sbv 'llsEJnc^, A gytit Tolum# of b^st air given r DoveriMg con- 
sid&nbli? area, of cOOJf?^ c-^ncrolUd by disianee □( object from noKtle, 





t 
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New Electric Thermo Compress, 



As ilttcnlmJL OtniijJirfc Vdllli AUEO* 

iiL^iLi- c:iv mil iT-jnil.iLin^ ifcc-li nahLiLfr p 
5- M».y vttgulftUisjE *w]sdi riiJ flf 

tteiibl* apbis^Uiik wWii iiliifi. 

Site II lb, x IE sb, CBmfnjEi^L id a 

CHTlI EaW, 

Sprrlil SsiCi and YnLta|£i Ld ardtr. 


F&i 1 *ny ToltJifi? rtufcLDomcnJrftBi h (tUnvUnf tumnl, wJiidi pl#-^' 1 i>n1n.iii.£ u 


QrtarKt. 

69C0 Ftir 1 U} ¥Olta.gO fitHU 100-25CI volts 
FDr 75 i-jrL^ ™ ... h. -+ 

For M +. ■ pi rrr -— -■- 

For Si Ur ii m uj ut 


El IS Q 

1 IT € 

2 fl» 0 

a 0 0 


LLc-tttl-e C-QIPprAiiM bite (iifig Kh^ei in nar far lliu luflal fl pplicatiMi i*r el ih'± brat,, j nil tlif 
Iwiincda] ro-iJl* £dlli*™lng Elba farm at Lmlmrtit fit**.* *'l rfcinmUIh ■■■ a-ftirua. Iriiii l.ugCP, 

i;h unL'iri and ill biffiilfrr i-otuplnJiiU art u*M Iwh»sr b ai ahn an ESh 1 L'rli^ oC aVlo.ml MW 

ullifr pain. 

D-iir niiw ^Dfflpreit N Shn list ifrwJ ib < 1 m, (mu al ipphnin-il P"'d Ij U Twing tfl * 

T-irii-rv wC ujn^k nul o&4 *P * fouscncaciDn pn>:l tMt a* a ~ not ■*^*1^1' l^ltl-r, *'to. 

Tbi! Ivmt ]i oHiioffl friMa KUtriiiui vilrr* Lb lh> cntuiribrEcd ft* tu tie abudauLv 

fluxiliLc-j 

The rtiirtd FJug' Sni.tcJii iirtruduMJ SRE4 b3h? lm§Ut *1 «unrfl-tiP£ cable t’nai I*? Uism-d to 
iHm prcnEriiiig tiirt* *U-RTrt* of (In No, 3 Ula Sdw&iI ilrgLM-n Qf I cai periling 

Li Dl.tBiu^l ^th a dib iiir»iLiu cf Dboin IOC- F. Oil Ns 3 th* liuniiuillA T.-t.ijh7nLturFnlpifliimUlft 

ii □ bo ii t £C0 F- On >7*. 3 tfaj is-nMEni >=ii w»pTOEii« nins up fttout 30&- r iiTIlI u’lli'u |hw 

jh Kldk^d Ebo ainncialic vuL-OUl swLIoIb rDiaLA into 

The A tit cmCat-Oat Swilih i* Sltt4 ina^L- tliD Lt^lf- at iL '* 

b'- Iw-ai anil aul-uEJiiftiDRlI^ awittbiM □ IE e 3 l€ t-uFFi^ii R* itik , ii n» Llii . 1 il^msiimlilili Ii'iiij - i .iEiiiv 4 
m_ About‘300 F. i,i nlLaElifi, Ai jodd a> Ibc Hupfmun bin mhlifcil HMHflwIiuLir eou».i'i|iL«nfe 

□C lii? Cf--UCL^| th* L im-iMit, dll- ^ LkLi fiupmptkAily lo ptrmit t*IP WETVnt l* 

flfiw, aenl in Iblsr *117 E hf Ii miijoEain^ at a hagls Et-ipp^raUuE TiJLilf |iwitn,tnijf aiir iin Jnn 

IvtacLBir aiifb da nujslil daDtvnoui Ln piLauhE, Th_ij nprniiig aBd elr^iup OS eIh 1 ci^Liit 

h - x -;ilU- iuiigii^ arwl ncrdi niu lUlBllHt Qf adjuatmrat wteUorcrr- it <fl Eu.k .0 

plB.t-4 al 3 cli* nkLJe tbr coHi]Hnr^ !■ r-DrmN-tfd wicJi Lhe mrt'H- 

TIip admiMiC^- flt thii irr ^ninii*. TlLf FILL maji- Ijc b?E| .>a ttir imin fa\' at R 

hlrL'ijL □ wLiFfl-at ri-ji of bamlflfl ptipul, pid or bwkloilfcEi, Willi all atbi-'r hjrta Midi a 
pruLi^din^ ttohIJ l .H ImfWiWlk^ and Donitinl fltt-EBdaflCa ii iimubb*^- I* a\ha{ nt. 1 .^ eifJnLnning. 

TIs? F-nnaumcd Eli* f^iAiiwr'aa Li 4", an lOS-i \]\*u tlaat nui|iaii^J bjC an unlinarj 

H«-LdD Ijidd. w tbuE. rht- i« nfRiiglblr. acLU^Iy E 3 llCv ibout oiuj tartblPR pur Ijdim 1 - r flr 

lb u aaoui! reason ibc - t-nnjprEaa cad Or tnrnj 0 tGir 4 abil TrarkL^I Ttflaii bdj Tiall i44 k^t ur i.iii|i- 

boUlf, b3i*E SR to -L*y -nn atMf ligUllHS pi^ii- 

The Comprc.il LiTEry St ill trie, ^ollut itcnn Ik *Hy|i«l. niuoJ n jei^.PSf ^l*' 1 
Tbi' chLl ‘1 lalicc Ciwcr r-i.|i t#p muaTwl dn-1 ivu»]|<ii. The L‘ciu|iirutl fcllDiilil Jre 
iht iBHiri HW Linl4H time Wfore rt^itiwd tor Jjrvlienlion. Ilk. _nn Dtcuinrt (>t Uk tet'^ «■ 
Ciiiri'in iMHi-iuisi'J. il mkii n'lin 1 2t) luiniilA™ ®r m> [O ty-nfli ■■ lri|jH temp*'|tidrH‘ jI v- n'\ > \ 
b ■ elotb «>r donittfi Ip lulf. *K„ the In'nlini: UJj U [miilitnird. xnd lt-4 }Ju B JL* U|L| U1 

SOUftt Kn «|R ■’1" 
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Hot Air Apparatus. 

By Mr. Gay-Frauch, for the EuaUnhS&ti Tube 



This U it most simple and eanvenLenL little ilerac Forobtamtnp i ^tfeam of htrt 
nr for ireatuiccL of the Eustachian tube. It consists of a nwkel-pW ratal 
tv Under about 1* in*. by 1 in.dianiL-ter, infldft which i»a little plusnum wik heater. 
A nipple f B provided at titter OUl, the one for ftltuhuifellt ut n*tw tubv * rom 
aouUfl'bodowf, 4c., and the other for the attachment of ft rabbet tube wuh a \m -> 
end fiEtittS for treatment. 

A window i* prariOirf in the cylinder ro Out the belter can bo watched. Tbft 

heater Is wurked ftom a (ntnsfortiier w acn mil lator esMilly the same as a eamery 

krncr t A rbfiostw be-in B absolutely ««*!«? in <nd« w regutun the heater. 

T* ft m Terminals arc fitted so « W attach « ordinary cautery cable and the 
cylinder ^ flarried OU a little polished wood handle. 

Care jbould be taken 10 reduce 0 1 Stop ebe current immediately the air blower la 
replied, so that the heater will not fuse, 

0 SHJU Hot ftif apparatus. aadeSCFtbtd -- — ^ ^ ® 

Q92-I Euublfl-bellows. for use ^ above »■ 0 7 6 

092>i Cautery cable, ns t>rder So. 6OB0 ■■- 0 fl 6 

Instead of the double-bellows, tin apparatus u «** by many in eoiyuUCtion 
wnb ft ■■ MttltfndbtlllKr ■■ SO that hot medicated air 1* administered To all who 
alM-ady possess a f ‘ Itultineboliser" the device is a most useful supplement. 



Susa LI Thermo Pad tor the 
Eye, Ac. Complete W*U) flexible . 
cable, lump-adaptor. series lamp 
fitting and resistance Lamp. 

us io *.£1 6 0 

State voltage of main* 

0 
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Finsen Reyn Lamp. 


For the Finsan Light Treftlm6nt of Lupus rilA all Skin Oi«i«a^s r 


^ A jTEa: number oflamps for carrying out the Flo»n tight tfriatmwt 01 lupu,. 
iiftd all skin diseases have be*n placed on the market piaice tti(- original lamp |>y 

Fmscu himself.. Some have bieti 
coUStrucEcd Eo bum xt! tli car burn 
•licfiodllfir ■_■•<:'mo with iron elect rair-a 
zni electrode* of other metal*, whafo 
yet another elass bsivo huen con. 
sEracEcd ou the mercury vapem/ 
principk. Of dJ] this Variety erf 
lamps eh? Fieisc-Q Rcyo lump" has 
proved itself the mo^c. popular ami 
iLij moat successful* and tto are 
luTCOrdiu-gly listing stunc to the 

exclusion of alE othira. 

The Fimas Hfjii j* an 

automatic feed arc tamp bumUiir 
orbon dtttradu* a no taking about 
25 araspenej. The concentrator tube 
is fitted vriib 3j^cema of rock 
cite Cal lenses with a stationary or 
ptrEuaneuL tracer - cooling arm npc- 
niHrt, and also A oirculflEory Water- 
caaling. 

The concentrator is adjustable lcp 
any uTrgh- on. its support-, And the 
^rtiofo top portion of the lamp may 
also be pLaccd at anv angle by 
means of a handle and cag move¬ 
ment, The automatic mechanism 
of tit* art is uf be*t desigrt, nd 
provided tv kb a balance weight 
permitting the finest possible adjust:- 
□ttDI uf iLe are. The arc can br 
mored nmvci to or forcLcr fmtu thv 
concentrator by means of ft rack 
movement. The heavy [run stand is 
tclr^cupie, in finely enamelled runl 
provided iei\k g*^r5, Th* wb- 
ecmrfttar tube and other fUnietus art 
finely nickel-plated. The whole tamp 
ti 3t itfu&g HKLflEnHniaB, wtlt de¬ 
signed and beautifully fimsbed, One 
or two further improvements are new 
imruduced which the illusLratioudoos 
nof show, 

v-rflnr Ka. 

GftSO Fdr tidy voltage. hacEmiin g kngtbs of mhher lisbel for tracer 

wwlktioM tad 5 pairs of caxboni ... ... ... .... £Sfl 0 O' 

C9GD IE desired, extra adjust uiehes can be fitted,, namely, a handle and 
screw movement for raising ami lowering thfl am. Each 
carbuu holder i* ficced with a liul* bnudlt aud cog irhMls 00 
iti: they may ?*: set 10 any angle, A handle and screw 
movement ia fitted for moving the arc fiant =-i de to side. Those 
eura fitments permit of Morale ad j usl luvnl of the are in lb* 
bek ijo*lejo& in relation co i he Itosefl of ib* congtmrMo^ 

Esnft 


m*. e&ci 
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Finsen-Reyn Lamp. 


Jrter Sf- 

If fi’.u;d with aniomitie compression itrAagtincUl by 
Dr, TCsehmann, mide-ring attendance unneceesnry* extra -- 

If Tilth comprador len+ by Br„ Dfir?i, for bringing 

focus of (ha light -'JbukIt on !<5 P“rt. «*™ 


Switchboards and Resistantes 

Fur FuiscB-Hcjo Lamp- 


C&titrolHng Switchboard for Finsea-Rayn Limp- Of white marble, wtb 
wa0 j£ rheostat and itmU for regflilasaf the amperage with which the lamp bwm 
ilhI ^hereby its power- TO barn she Samp up to EC amperes,- its maximum* Wicb 
iwilcll, china [uses and want-cut^ Terminals for main and for lamp- 


RuiltanM toils sus-pi-nM a; hack, id iron frame, on porcelain LnsillaUiri- Best 
iLi:-ke and finish &Dil all Jjnuen:s of the best. 


Drier Ki- 

^' : ; 90 For main Up to AS rohs ... 

QDSffl For fitain Up to ISO voir* *■♦ 

fifty! For main up u j 2S0 voh* ... 


£5 Q 0 

... e e o 
,** & o o 


If board fitted with amocre-mCter Ks measure current feeding 
the lamp, the above price* increase 


It board without switch and foMJ, hul otherwise M above, iho 
Ifipeitive prices decrt-HIO **- 


A Resistance is absolutely skdetwj for fb« ffmEM-Bejn tamp, as with 
ew-j arc lamp, therefore one of '-hD above mull bo chosen. 

"When ordering cither ihe jstup or the resistance board, please state the voltage 
■i fku main, and if it be continuous flBTftl or alternating current. U the latter* 
-.into also the periodicity as well fti tbavoltag*. 


These switchboards con be made hi combination with hoards for Other purpose^, 
‘Lieb a* i-rayi, cuutcij, light, tfC„ if desired, and ill emne eases much sating is effected 
■>Yter -be pries of separate hoards. Information end priOuS gladly furmshed on 
























TO 

Earthfree Universal Apparatus. 

Xb& teFL- H Earttifrce M is he*--! to- denote a mac bine focu :lL 1 tiG^itailUy 

of e-it:h 5hc:k*. lia '.bit ear]]*? 1 typn of npp&raiug the main ^Lrurc-tiE 
fus all ifet tfirtoi irtameiir^ tains ndowfl to voltage tw g^naie cui^ta flu-1 
QZhtrrise modideil for ;be serc-ral purposes. It baWeVflr t alvrmys ihe t-iasu 

■main -cifirr^n:. TTiah :ite Eatctfrie L"iuTex£.ii ipparaliui wt wo_lLi? cSiil^iu tbai: 
ihe maiot Ea so: niE-eay a motor srmsformer, bin is a cuocof gtiu-ramr. Tk e 
curr&nt iiom rbft main imparta incrcrj to the molar, but odwrtriw 'Iocs do; 
tm^T lued iLe niitlti^a at all. The armature ftE the motor 3 * do-iil-ta vouud H So 
that -.vIh-h. ran nine a= a motor ■triv , Cfi by the main CdlTtui it ul$& iues- is a 
Kctl^racw or fiinaiiio. {rtnenitiiiir ibc current vrtiLC-b ti ^utiL-qucml } 11 ntili-brf in 
: tie treatmefiE af Lhr pratfil + 

Tbe id - :c.r can be opfimui by any current up to -SO volt-i, bac tine 
gEBt^aio- 'lo-H fiat gflCtTAtC a mare Lb -a u ftbftat <G0 ID 60, I his reprflsfctl tlfig 

ibe lose man rolta-sre ei'cf ift^tufiril for gal end if tiMJmeilE-. itiua it will be 

uodvriinri ttni two dtetiuct ad va^; ages an* soured, vfe-=— 

1. Oflly a eomgara:>*]y low vohage is putrftted ami ihfitfore ho 
se: = t of djn^roos jtaHife^ 


i. Tta current. ^enETated is absolutely :niib|finJflnt &i tbe uuiiia. 
iluA 1 be re fa re do Eear of high voltage shtakd a ail no potability af 
■shock* 10 £ar:h P sueh ar ire tinbk to OMOr mulur other candiiinOfl. 

Earth rbocts are always liaole ta arUt when workidg Ofl ft clamp door. 
i?rb* 3 i w-orldc?’ on tbt coucr&ti& dogf4 oE hospitalf, flail, ftl^ve ail, when working 
wltb hydro-kcEnr klths, For Ehts tu rai£Ow it ueoe = ^rj to tib gri»c 
pr^fifttnioti iu in;nin :ji tbu Kfl-i-ct- 1"*^ * crater balli from naL'tb, uBiially rffocC* 1 ! 

by cltttiiaf ft^av j*art di it= luBgtb atni joLaiin^ nith rubtaf tube, or by Sec:in■_; n 
^rnaLiET pipe e-tupty in =ijt- n tar^4r pae ^iibaul an3 - codaictti&H bviw**eQ 

L'jipkaram -iiTc-ks are Urtiponify taperiencEd wiictl tiold.Lfcig’ eliKlrocki umlep ft l*V 

to molitun Lbcm add id Otb(-r jotii resp«OE9 n a btll one is little susptuliHj it. 

The EarLhfwe UiKtiir-f, ib&^faia^ c-onslstntea s dLsiicet LEnprOvtnieaLt OH all 
eurlEtr appjianp^3 s as oUo orEr cLoEe applLfldtO^ of inferior ^onstirictkiU tfh-izh 
ic-ei iq elite: a Utile isviog an cobc, irbiob, id ibi^ ca*u, nvn ]]aon; ao tb.^ai 
ifisLLal r ia *t tbe 5ttriik£ of effittency, 


■" ■: -_t ’> 
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Galvanisation. 


Of all [be V-'HfiOM Eisiicssia uiili,5E'l in eIccI ro-tbornjwuiics tb>. gali'niuc 
current is hv tar the moat £™ Lf only an aceannfi at Ionic IfodicittiPEt 

tbit stateinttlC would k* strictly tnan. blit (be gtJvJinie currant also comes, into 
,|oHiNO fer elecirtlyii* in the tSHtmenr at growths and for feui^msg s&perduoua 
h^LP, while iEiU further ihe aaivaotc CatrtlH is of tbs greatest benefit in n g«*t 
^vricty o l c,l:ei P such as neuriiii, rhfnfflflltHitj *CG- 

In erd*r co overcome [ht rK&rcy^Ua restsi&nre of the skm and to Gfffdo 
powerful cum-DEl fttiLLLE-Ampere?) a UQfilOfi up 10 about fi® valU is necessary,. and 
tbis ii aerordkigly generated by ihe apparatus. By moans ftf tbo Vdll rtsgntiitor 
->r riuHHM provided, this HirffDC BWJ k regulsred in eJjo finest possible degree, 
usid this is Yt-ry efsentail as the current mint be tnad* to tiwp 331 awl out- It 
will be found 3 D practice 1 , it ch* evirrenE can bo regulated xtwj gniduollj, Chat thl 
panent cau be induced to sEAnd more. After i faw minntoH treatment it wall 
ioTariahly bo found that the mitla -ampe re go cab be Incfttiefl if the rheostat be 
lEQ^-^d very gradually„ which optraiian can bo repeated ne^ra! liiaeO before the 
finish o( lIik treatwent. 

MHlUAmpei^mfitfir. The JlElli-Ampoistflotflr in th& Instrument wbioh 
measures t]jfi unllL-aiaiperagfl Edna mistered to the pMltnt* They vary in siae and 
fi| h; and SDiue ace provided wkh one reading Duly, same with two r kod the best 
instrcnuenEa m lb cluee, Three relditm MfTO Ed ftdfil flv^ry (arndnion, A Low 
leading (0-4) jenpfl to measure by f^ction^ of a miUi-Mllwro th« ^'CRk eurrePtn, 
such as are applied to the brain or other w-nsEtlvo parte, iuHru&U ote P TLl- 
middle reading (0 -]0j Is for gcnearal app]acAtion P 5«da a* Tense Medicp.ti.uPk 
electrolysis of ftoWElu *Hd i^eumt gplvtulc treatments. On this wading the 
instrument indicate each gtptrau- milU-omper^ The higkaal reading (0-ACOj 
ii acediary lor Tory Birung currums— up to il9 much 3-W xnOU-imfHHqs are 
bu^- used ift tonic iledkarion, acd Terr much *trotigcr sttrfwuti $tUl tnr hydro¬ 
electric purpoit^. 

The iusir^mont fitted ru tho apparacus a= one nf th-fl large cizo and btflt 
dead-beat iutmng-eoEl typs, provided with chw "readings ai jftEi? doscrabed. It 
wilt be found allQSmwd mi dUiSfElMd m 11 and 12. 

Pdli Rflfflntr. The purpose at a pcle roTEraef Lb to pCTEuit of the LuElant 
ruvofFjrjl uf jir-ociion ot tbe gaU~anLe curre^;. Just at the nicnit-tit Iftat ibis is 
vlfeted a mare ar less dtjriH] of abook is caused to tie patient, ihe tifllt-UfiO 
oc ;he abock dopimdlnR encirely upon the inalll -a mperage CLrettUling- li only n 


■ : . . 
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very Tjrtftk curros: is CrimtEug Lbt patte&t tbv *to«k cjb W quite iuappretLrtd* 
vehil* with stmnqeF currents very violent inurcalm; wotractbns are set up, flnnE 
i; therefor* fuldk a valuable purpose iin rl^lrn-dLagna = tics for Toeing tbe 
degeneration iuuwks- c-te*. A further important use of the pok t£Vv.t=*r rtriit$ 
ia l!h^ cafes where iimrEiui Treatment is applifd, aucb A9 mill a cupper prdh& 
i.& dysn-enorrbta. In :tiL-fu casC = th# tle^lFpde i* firm ly gripped by the coign Lanon 
«vct up. so ibtc hemorrhage- ■n.-uuiil be caused iE any attempt wetf Hide in witlid t-iLV.- 
it- Thu corrcm ;a ibtrrfow gradnjdly reduce! to xcro, after which (Ji<: polirity 
is revereed, when it wiil be f>DLi q □ En :t, very few minulfr! that- the electrode c-an 
bp removed tisily. 

Sinusoidal Faradisation, 

Tbfl Sinutftdal FjLimdie eurrtot has now almost tslirHy repW :he old 
method of Faradisation by iaaohS of an Induction, Coil. With ib« coil the 
HJWBSaiy in.£errap;:iaE& arc cScct-frd by a vibrating spr3ng h iLo imermpnoas 
given by sfli&e Wici uniToblibly irreguliar. Iji the catfo of tli*- SLelueo^aI- 
AJlsrnating turrtat tb* in LtFruptfons are UuUla by ?Eip ring! on the mumfe 
4 >f [be mocdr, s-3 that they are rJtraya absolutely regular flfld even, with the 
M*ult xbat ibe enmm is rtincL mOKI pka$aut to hear md is d-ev-qiil of the 
oMasiooal violent eiy:nt.raeuons ft: up by (bf Lmluctign Coil. A sJwtcb of the 
Induction Coil current -Low* if. speaking g?btttlly, 4£ n bjflh mountain 
which means that it rapidly attains its tuasimurn ECnsiutl fl-Q-d just us rapidly 
drops,. this Eiiddtu variation c-ausEfSg the violent muEcotar comraefioLifit Tbv 
SirtnSuiial euwpt has wc form of sinus shape as its name implies- IL 
^ radii ally gota op to its mas i mum tension and gradually flomc-s down, >o that in 
comparison it Li a wavy currant as dompared wuh a decidedly jttllj current. 

The therapeutic action a i tbe two currants is very situ liar, imd although the 
Ffefldje dusrrem would be preferred for Miftug up muscnJiu conlrettionfl, never» 
tbelesa a itTTilf SiHft403dsd eurieot will do tbe ijnd cbt iuU:mipEioo:i beiasg 

regular il ii tfl^ch tuore p]f««at id bear. Tbe purpose of tbe- Faradk current 
Ss iJilioe.l entirely for creating strong muscular coatractionB, wbcTiM th' 1 SiEusoSd-il 
turrciat is much more coovKnivnc im1 ^jliciant for elecSriBmEDa. 

Galvano* Farad isatioru 

This COMSbiB^ltuSi of tbe tiaJvamc and Slex^soifliil-FiLradic currcniJ is oE 
service in tcitain casfra- usid H obialnEd merely by iwictbiiS^ 015 bcuh carreptl iP 
tMOtiy the ?anie way as il thij WUt being utilised Eeprately, When 
current Is iis ibi? milli-iimrcieiuectr still continued to issdEeate iIjp aiiepcsh 

of the galvanic cnmflt. 


h J- rui*' 
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Cautery* 


Tins- (iimsi Hcct*ftrj for Cincary h re^' Ljcwy, ibul is lo say, up to sottit 
*0 vpperi-i and iriiti a v«1iqg* of 1 Lo 9. Hefei a Uci imaLbar important uav&nlj«'i> 
i-r she UntreriflJ machine. It can be connected to Mil ordinary VOJI plug ur 
id my vnUuiTj deccria lamp bolder. aafl eves when g-Msg BO amperes to h^tt 
j brgc- burner its CgnstUfiplimi from the main is only about ceil- aULJ'4^4- la 
■lie ftrJinitrj -way 30 amperes cf current would nDajsgEfc&ce specially h-flftvy cables 
tilth a-i um sifrvcf fauud ia the ordinary Loufe, white of course tha enomioui 
string in GOEt is apparent. Perfect rcguMm is provided by moans of th* 
Cautery Ilnco^aE SC fb*t rich burner from the HuLLM burner ta the large 
burners requiring a Current «un to 30 amperes ou equally well be used. FohsUSji 
burners ran of course bo used, and any dc =-c ripnon of snare. 

A Motor Transformer for Cautery and Light frhly p com ueariy be much is 
she Universal machine warn all iia, additional advantage The Universal 
murtiisci h&vt focirf * \4*ty teidy yalc B 4ud ftr thin Miaou it 1* poasible to 
manufacture item in gr&st quantities and so io keep (hr price flows wy 
con.-iuerably, 

Lights 

The voltage required (or ihe various surgtqal lamps varies from E. Lo 12- v<j!la. 
Any lamp bucwteu these eiireLuug t.in W regulated an the fl-nefli degree to buna 
it eo beat aulvinUgfl without CTeratmiMiJis-, The **rtbr appliance those of 
tbi> prestni day of inferior eonscnictBon do not begin from serOj wiitb tbo rtlttlL 
tb.i,L even oil il*e weakest point the current ia too strong for the smaties-. lamps 
as used in Urethroscopes. etc., with thu rcsul; that t hay ore BV^Hnimfl «nd 
rapidly blacken and born up. With Cystoscopcj and certain other Jwjspa it ia 
of impyrsauce that the lamp an just be burned Lo no eSftCt degree of btlghlneai 
&■% may be nqufrtfL 

Cautery and Light, 

In the older types fri machine taucery and Light ^ere not independent flf 

another. II tbe ivcys ivcre tiacd aiiuulTiULWul.y it was very difficult to 
reaitlaiei each to tbo easeiriL desired, and, mareurer, ii oisa released hia pevnom 
OFi i]jh a^riLcb of tfcfr CiiiEery buxcor tbe rurraul at oejce ruslicd to [be Iwnp 
aud burn: ii Through. In out own Cniwvftl machine Caulcty and Light ,ire 
ipiite ytptdltm. They may ba ut*d flimdlwbMuly with perfect regulaiion 







t . 

1 






(C) Jeff Behary 2019 


103 



















IQS 


Earth free Universal Apparatus, 

CONSTRUCTION, 

rti* hose of Eha ntaehiuc measures only ia In, by 12 in, « tbit it La p*iti«l*rly 
raliipicE and couvsnknt. TL* bur is of cast iron finely enamelled, tod with an i^n 
plan? closing the boitwu with fonr link rubber f«t to stand upon, 

Tbi motor generator i* tka enclosed type, which offers the udraHingo of pie. 
vt'iUjujf any dust or foreign mausr getting into It, thereby ensuring smooth and 
r I iub.t working. It 13 of very test design and construction with ovtiy refinement, 
■id is splendidly finished sod nickel, plaml, 


:: 


T: 

SI 

< 

- 

i7 


si - 



l 

1 


a 


Knob motor is pravjd.d with a fitting for working vibrators, anrgical drills, 
Ac,, as captained cl re where, Thi* fitting ia standardised and univnu] for all 
nur own itistrumviitH, 

The rtutfstats provided are all of the very but turning type. They provide a 
very smooth and regular adjustment and ana particularly neat and convenient iu 
. :■ ry way. They |>0«Sc=i ui’tinct advantages over those types of rheostat operated by 
j pulling rod or sliding conLact working in an opting. Thu former am liable to get 
iil ;b c way when the michino is In □«, and the tatter udmit dust and dirt Into the 
i,.-iior of the machine. Our litming rheostats are obviously tnort) cipensive to 
cii.ilkc ik»t Ibo usual types hut [he price ol the machine k not more than thnso 
vjth inferior UunisttK. The rheoalat knobi are of ebonite. A separate rheostat is 
rondEd for each piiipose. namely, for light, S aLvnDkatiOn, sinunidal fonduatioin 

.•T ltl, J MOlor, each distinctly labelled avyjonlingEy, Tho motor rheostat alto 

- iTchesou and oft [hf current to start the motor. Thus niter nse wlq*H the rhea-mu 
brought Usek to weak it Hdps the motor and tin, ensures Uut the motor is ilwav* 
■oneil again on weak or sJow, This is Antral, as it is harmful to any motor to hs 
si-i3"tol pfT jiitrJJfitity 4 i full 



A selecting switch or iiVattcville key ia provided giving galvanic current. 
■l^iji current or galfano-sinusoid ol current, nt the same two temsinaU according 
’' ' L * im * hiaB ,fl ^tkh ihe switch is tamed. Thus it is possible to obtain t-itber of 
currents or to eking* tlx-tn without hireing to remove any wires nr ntifcLrodcs. 



A pole reveraer is also fitted which has rbc purpose of changing [be direction nr 
■■■Umy of tile galvanic current. Al the Insiam of Using the reverter » shock is 
I .0 the patient laryinc.' j 14 . violence accunlin;! cn the liilHi-amperage eiiCulatiug. 
i^-1 t a r r^-Gr=e tbo eun^ai ’fTitifeunt peuducauj 11 ^-hock it ks only nwiefis^ry 
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^ Cacr:, icJ if iho Canary bflfDCf be Twicebcwl oS tbflie only tH^ura n jileteim 
w Che Larin bnrfll y tQ be appreciated* E™ to the prison t day (fauicery nxi 
Jjiglit are no; frntairiy lEidepeadtriE of one inotbu an raaehines nt inferior coq. 
E-tniccagB, at-kint: to effttt a sU-hs saving an cost at the iianal sacrifice ol effiCMucy. 

Motcir Power. 

The motor of 1 in? apparatus Li of bett design and couatniecion and of about 
*tLe-ei;?brh hor_-# pamr. so chit it Lb capable of fulfilling all ordinary parpa-wt. 
It is arranged tq ivork the tlraible - c tuifa uhfeb in Icim carries a sorgical handpjec* 
™ drill*, burr-. pfc.. Qt* The gb&fl will a Leg carry a vibrmioc Vianiipkxd ; for 
driving the air panip f^r tympanic membrane naaRS*a? F thfr Urge pump far 
pneumo masgigt of rbe body^ inr driving ceatrifiifM. Ians, tht interrupting; 
device fair InEttmiictn; jptlvstnic cuireEt and other such appliaue^j, ihu filling 
btlng wlwaL The sftvd. of :li* metor La re^oluCed by iho rhtflstn provided. 
Il will thus be she fbflC chr motor power ia turned to- v^ry good 1,14*1 thereby 
adding fonkr to ibe advantages of the apparatus in general. 














4 


iw 

EO firr, ferine :Lv galnnic rhocatA! trick to ska, OltiErrriM the ihoek* are utilised 
i^p oi electrons gnostics for ledn; the dsfitniiiitim -of mnfCk-a, *e. 

Tf Ltli oaiy Q-£ or twa sniJU-ainpETOs circularing lire shock is very flight. but tery 
pom&nui rh«iE art pcHiablt wi[fa hcayior anlli-ampcragc Imi^rsing the put Lem, Ah 
“he- ■2±LTan:c cjjT“r,: cin be aecoraietj measELrtd U follows that-one is provided Ti[b an 
acc'xriit ciici c? eoupparbgn fn dia^pojtie B Tb& pole nntttt ij ot gp^ut u*o 
iia many eiEtl ""Lc-re it be desired to troaT mwmrtfiy by measii of copper or otter 
5 oan»a;» Theje c-lecipoilea are sometimes held tight I j by ibc tonfiiLatLdn s*i 
□ □ slci-l if &LJ i^mpi ^iG 1 made to withdraw ihera hamarfilflge would inevitably 
resa[[r Tfce c+Jrauic cuneas is ib. protore brought biick to i.&vu and the earrectL 
rtreglN i j- a ifjv- TuitmlE..--, after which the electrode ■dalft be dtiulrtim easily. 

The thirl ?wLub filDinl to iltc apparatus is twerelj to nwitch in ibe iraui-forming 
coelI tbr c^nTr. light Liid suuj&oidal eu.ritr,X snA tor switching nut the tiHuafortuLatR 
caiiii when 4inMiit eurrtot eh ooeue eiEfril or when molar p^wer ih being used. 


Midi amperemerer. 

Tie i^ill-anipirtl&fetw Si s( ;tio best D’AriUflVjd moving co'A Ijpe, dead- 
btfll ^rni pi :ht <3ttu0-?l pttciiforu It ia about id- diameter, sappcrtrwJ on pillars 
uni pTOTidt 1 ^isb ibrw iviiJmsa, tie: ft-- 3 T 5 -jO, O-iSGQ with cwire two. The 
^ee.ile mOT« [be one aide with tli* pole rever=er on iMtiUfel mi (0 the W^itt 
-ide ef 'CFO wtien ihu polarity be it?crs*d. 

The t«Vi: reading «J-5 m.a. shows eacbane-fifth part of a ^lUt^ampeie and is 
Ebert tore v^sy accurate and coHV*»i«it foi registering ?«}■ vneak correnu as are ttud 
in iPejtrc^Eit of ibe FflC*, bead* internally. Ac, 


Ibfr reading 0-50 yj.a. Lg fop all [^tieml purposes^ each dEvisiopi of the 

secte wmp Mttiii g two mllll-ampere?. TLk l icale ia very clear ami lids reading will 
Etrre for ill j-tneral work pdtftt tly- 


The bie™L-=E rtadiup 0-BM m.a. b fat m® ^L(b ^erj sirdug currtniH such 
n'iib [q«1c t 3 #dictiian isd tipKlilJv Fop electric M-ttr batLij It will Lhis3 bt 
undtHtOod ilmc ibe inttnmtt&t stress esaeily iho ?atpe purpose as shrofl 
initm n eH^ and enab]r# a readtpij to be chdflCU which will *bow rngst eJearlj tlic 
[mtonn: pI enf t-tat being adcumi=tered. This anairumont i* described siltS UWW sully 
cn fasel ll icd Vi. 

Ttt nlaehifiC if cfltuplEie -3 by iwoBwlwl-platcd bandies and by a Leng"h oE |jeHn:k 
fiibu- with plu^ tor conaecring io [be enatrt. 













Earthfree Universal Apparatus 


Described 111 dfttaJI on preceding paggn. 

The term m Unir^nil Apparatus 11 is ined nowadays to donotg appliance pru- 
viilin^ *li lb* different currents UKd [si ^Ikct^-tberapculxft^hilt at the ±s.nic timo 
providing motor power for nf^rillflp jnrgiciii irt3ls f ear pwimpM 3 sir pumps, 
centrifuges, nkaWl ana os ter such ioftrainenui 

Actually our Sew Ufliv&rgal AppatiCUS provide — 

Ostl runic current {aortic tw^dkarion* elect roly sift) 

BilrJJKHdal Faradte Citrrcn' 

GftlTatM-iLuusaidal current 
Cautery 

Light 

Jltupr power for driving SiLrgkuJ driilJ, trephines, buir* p Ac.' Vibratory 
mos*&g% 3D5crumiDti a air pumps [Or TUft*l*SO ol tympauic membrane and for 
pneumo-massage; OHMltfujes, fan= p polishing afld sharpening Eastnamenig, Ae- 
rtU aE which are listed and descriiknl !aiSr til lhiJCAtftlo£U^ 

The too tor is itlEQ arranged to drive the interrupting derice describEd on paqe 
itfO, whereby idurealttffiE-gKlvtalc tumnt by Ledne b also obtained- 



Tbe UTtfl c# Eprthfirt" means it&c aU ihe- concntu uaed in the trcatniurns are 
generated in the motor dynamo of the apparatus and wfu therefore quit:* independent 
of the main. Tiw mam is only matured to Mr* ths motnr h which ia double 
rrauud! and 10 generates tbe currents an a dynamo. See detailed description of 
thii cm ni!k r r tCfl- 

No dangeroua hi|h voltages- No earth Rbockt- 

Other toaubmet* though perhaps Jolting the same, arc not "Eanbb&c, Lvit 
utilise ;hi fc high voltage main current 3trough resistance^ 


















ioa 

Earthfree Universal Apparatus. 


Prloet; 

Ont-ei 3f*. 

jOCO t"&r tiMT&ai oiiisB ap co 120 ™lla ... £S2 10 

700i Ftrnatidttuii euirefti tarn 1-0 up io ^«5G ttffi »- ■-- 23 t0 

7010 F. r aL:^iBa:i.BE current main Up Eu 150 volts JBt S0 10 

7011 Fcr ahe-L'DEtini; cUrreai frticfl 120 iip Eo 240 volts ... --- ■» 30 10 

70*0 Fcr a&cuusulaTWJt ^ rolls,. IududUi£ a 0-c-ell (12 

accumulator cf heat quality, With sealed celluloid cells 
0ul<WjikdM*ii- JIoudicJ lb a ttrenjjf poLtahtfd 'wend oatc wich 
handler,. Capacity 00 pu&perrbourFp actual 
TDi" Table. cmrrc the lnueMov. *iecl tube^ findv plurf. ^nh 

i^TCfS- bt.N-bearing. nibber-tyr&d ca?c^ra. Superior fi-uUb 

70#1 Same, but with poliAl* wuod draper. 1 itH, deep, tfich baihlle, 

■ 4 ^k anil ki-v. lu ceumia decenaries, Th EU& the arrcriDrkp can 
be placEHi on lap h tbtie Snifl? a raised edge. (F lj.S 

Ic'"tiv Euacbme be fitted frith an LninctiOft cod for ordinary fare lie 
cttritfifc whb iisljsirtabfc tummer interrupter on top red frith 
AfemSuorf- rkw price ingriuti »-- *■- 


^pfe:al nMhiuij TriiltQUE cwgmi and Ugh(. toe 1-tfill bacU. At.. ]■■■ ■■ ■ 
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Earthfree Universal Apparatus. 

Special Model- 

Cantm lode IfcdiustiDa, ElMtro1jH]H\ Firt^wr Current* 
-ilTnaa-FafttHe Cumu: and Si aujoddil-AltemExinj Currant, hm Crmterv 
ui.l Liu f: Sr 

This [a a Smiilor model i!iiel ih^ FLfmdn.Fi and djo^s no; provide 

Cinitrjr and Lighe^ hu.E ;e orjjn tFT Faradse Current na wcill ng Sinurfidfe] 

* iekht. 

Ihe Mdlor^Trao^wr e? daubli-ira-jflcl, and genome* &[[ tLe- airronca usm! l& 
rvacing iliL*- pnik-iat- Ihr 1 m =iin eoxr^oi is on I* □.[ilii-e-dj co dri^e the JlotOF, £0 Elicit 
.1 rantmi nt* « E arthfre* ,p . . . a* riik of eiFrh thockf. 

l Jj 3^tit-Filli thti app.iris':Li' follows ihe hues oE tho tirgtr model de^crib^d 111 
:aiL Tltn 'aim* prEekie-qi ;urainy; rheaum uc fiiiM, F+raiiiEm^ lineal po^iblo 
c ~" lIiLTluip of ihv ElrtUL r ".U of ;ht rfiJwuis fiemi siao.5[>ihiflJ currem-St and pr4T]dill| 
r^uljLMD of ike Fp&i of tlte mot'K-gtafeubor ^hunby ttiu rapidiT* of chit 
i]LCri'uiiLivQs of tbf Sinusoidal Cslroni c^ta be varied,. _iri \\ iJ 03 the rapidity of "hu 
LopaiiMii used 10 driT 4 o^ir vibrator So. 73G3, ilia rupidity of the intunpateda 
^hm oitd iQdnve the idlerrupEt-r, So. 7430. JLe, 

A fcparu# Boimlitor ii prodded 10 prait af perlwl svgdlkiLOn of the nrioirb 
: ;hc.- Fuidfo CanecsF* and ilie ‘himmer iniffruptee i| aaoi40teil dd the iop of the 
a=e =0 as iO be easily ajcof-^illi for iidju h Ujfitt. 

A PDle-ReveraeP :a hiie-J for w^rdnj Ebe plvonlc eurwot n$ tsplained. in 
niH'G-tian *rich the Htndard mod*!. 

A Wattevihe Switch ta al^o tft:eJ g giving galvaafor E&mJio and s^Lvana- 
Fj m,iiic eiinetL’i at e Li o- *ame terrain qlf. 

Tflfi WUJ1-Am meter - 1 ^F 1 m -=1 Ar^onv-iii cir-ftil-Input, raoring-coil type* TEth 
■7cq reading tlz. k G-I£ r Q-1 JO as deicnbtd under ps-dar No-, 170, 

The. 4--CeJJ Sxlh Co film u tat or, described ott pnge 119, is alEQ tn-Daiiipd on i\w 

thin rendering th& ancbm^ speLLiUv cvo\euieac foe with the 4-ee][ lmb, 
:i*W\ih 9 of course,, it «□ be iae.i will e'erTrch.[L l i Sts ;be DntEn^rr manuer. 


* rjc « 

70a0 Fcr (HlljDUiMl tnRHt Ullin n; » 13H mlti 

Fcr CGnlioiDBi Cicrrja: Jrorq 1S1 robs up ict 230 ralLi 

“OiiO Far Liheruaiin? cnrf£3i tuaia up ia no ¥ 0 [[J 

■■CKtl For lllttutiof curits: iinjui 120 toIij yp ia 2,0 voiii 

~07(t Table to tarn: Eli.; lillthir.e, or iron tnbti, ni»k ftneitKllcd 
15Died . 


t L 

ZD D 

2l 0 

37 fS 
S8 15 


■ 

0 

0 

0 

0 


1 15 0 


!j[ 




~— 


M B f i ! 


■I - ■-rii'-r - (Hi- 
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4 =Cell Bath by Dr. Schn6e. 

The 1 -Clll Barb by Dr. ScllQW marks an important ftAvu* in nl 

+L(f human hoi? both locally ud foil body. With it any ot the different M* 
current* tan be ndmiuliiaed to lhe patient in any feM manntr, Th° donga can 
l» arcuwely regulated and measured, atreras current* can be ithuniittMtl w.i].lmji 
pain and depth Of action it l»ured. So* only LS dcptU of aciian 4S3 hki 1. (ML 
moraom, accnitlf IoC*K»ricn ia effect^ To make tW points clear it W 
Id dfiiTT toflinariEan with tk Otbet nitilll&ds in TOgM- 

In iti cfiFt Ot jn otU nary Ijdw-lJtetTK bulb, that is ig say En the taw of * la& 
body port dab, wo a& or other llippcr bull*, lire current a MudilHMl » lt » wrtCP ]> - 
meatis of two «lttlH&IS placed one at the head and one at the fool of the vessel. 
WLl-ci the current if switched on it follow (hat a clear conrie is »ptw*l to it from 
oot pole to (h« other by m»n* of (he water which is comparatively a good ocrul tutor. 
Til* bv maT1 body a Vtlty high resistance SO that the current natural]I 

infers to tnre=» :b* water in preference. When, therefore, the piM is in the 
wa»T r by far (be jitter part or the carn-BT traverses the water irotil one ckodwle to 
the ruber, Leariig only a small portion to pass through the patient's body. Just 
flliai (bis onioTiiK ofenHMH *h it « not possible to measure. OjJC can measure (be 
total current given w (ha water but cannot meagre the pwporiion that the J>*hm 
MC ., iees r and therefore, it is not possible :o prescribe a given to**, and couieqittnily 
om Tartar 4 quhe b top ^1 fk wLLh. gal van tc tiUfmnvtt 

A further objection to the foil body hath is that no depth olaoliort can he 
emurod. The pnitm's stia being saturated wish mter the ennom u able w tow 
anptrfldally our ihe surface, wl»m if On ihin were dry. it would force (be cnnvtir 
TO panel rate deeper in order Lo find suitable moist conducting media. * further 
objection is that many cases Cannot bB treated ia such a bath on ntconnt of (he 
rechnia* position Of oa account of the difficulty of getting the client in and out. 

The advantage oFtlw A-Cell Bltfa ayswm over clKlrisatiou by nuA.m of unUnat-v 
pad elect roues oa the body lies ia (he following facts. The falHlUy ^ current that 
cao be borne by a patient depeudi entirely upon the eSient of diffusion oE «uh 
(be diffusion of current id tarn depending upon tbeeslcutof tube* of electrode m 
contact wilh (be body. I! large pad electrodes are utilised in order to attempt ■" 
secure Large superficial eontaCI, (heir whole increna depauds Upon. securing an liir1 ' 
contact over the whole surra**! which is very difficult. On account o. -he 1rlx 
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mriMK that the body pteitut* it i; bitdJy practical ro g* e ari ^toi* wb«ch tales 
10 i[j contour and which eitrrj je even, uniform pressure throughout iu whole 
t-urEacc, W bererer Eht* preuitn is grea^f, such a.i whore ibo electrode rests on 
rni«d parts of ibe bod;, there the c uncut density is sieau-it and any attempt At 
fcreins- a sifting current result* in an unendurable burning sensation at those points. 


, 


in the case of the (stiff [be water iiwlt actually constitutes tfco olectredu in 
con tut with tire bod;, so tha; ibe emm of superficial eanUct son be adjusted as 
ileafwd merely by humming more or IIra of the hands or feet in the baths, Water 
proi«j in all direction.-,, =o (1Hi tin-current enter* equally OYIT n toty g mt 

tllrfnce. For this reasou tEiy heavy dosss can he administered without paitJ, Th|* 
fact renders the cells particularly suitable for Ionic Medication fecaim very htity 
currents Lave ken found flertfsary ra produce {be best results. even oumota ia 
tErong £ls iip ttj luO QjlU-uorpfi^ The- EiiupU} addition of uitdiuMLtqeq.tt i&ta tbc- 
water of a oil or cells at once render* the hath suitable for the beat Ionic Medication. 

Dosage and Direction.—It has been explained abov* that it is not possible to 
measure tb« amount of current administered to a padfltoL when in a foil water bath, 
but this niny he accompHiiitd with absolute acviimcj lb the case of the i.&ll Bub. 
Supposing a patient jjia with hands an 1 wriite in the two arm cells. The 
pOsit.Te pole is connected to the water of oqo cell and the negative pole to the water 
of the Other, The patient's arms H flrl shoulder* irafistltuto the only connection 
beLwi^n the two poles and therefore tbey become par; of the wtmfo circuit, so tW 
whin the mill]-amperemeter registers as going to the water toust signify the dose 
being siliuiiiistervd to the patient. 




In :he same way one is eyab.cd to tell aud 10 control iho direction oE the 
current and &o to in lisente any part of the body desired. More than fifty ways -J 
bitching [he fitmttnl th-rou-ifh. the Wiv awp |w§:ifoLs r effKtol i □. the rn&at hdlpIq 
3SJ(unyet by Hlir&ijfl of our ^ricisil cDmmillaEar as dc£cribc<1 on. pages 115 aiid ilfl. 



: f 

I 
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At llie s*m8 time ouO i» of depth of action- In ibe instance 

cumicnhl i-W the paMut^ hamli and SkumimJ in tile walef tuv tbc- 

a rins and ibouldett ni£t!n potfwly dry. Therefore, 0 ® reaching the °i ibp 
L-r. the current is compelled w go into the deeper tisanes to find a moist conducting 


WaiLE 


uif.jj'LjH. Tt. hwjiaii akin in a dry *cata doca not conduct the eltfiinc current. 

Two, tbrtv or four cells may b* uaefl at a i™*, *0 that lire current UlftJ b* 
S em up ine itro arms Or Up tbe lira ]t&* r up either arm and down either leg. or n[> 
either ku: to either ana, nr lip two arms and down one- leg Or up two legs and donn 
one ami aa* 50 6H. Then again the current can be made CO travel Cither up a Unfe 
(or limb;) or dotra a Unfa (or UinUy, that ii to say, either with the Ron of the hlood 
or again;! it. Frulu these varioos metlioda of switching it will he undent wd that 
the cured! can i« dir-'Clcd through the body in anj direction desired, thfl* 
dutneino any of Ac internal organ*- If wishing to gin concentrated treatment to 


IE 


ftsty oat ittnh The cum'Jit may b& sent up tbree Umbs {all switched pomne pol.-), im-L 
may tc led away do«a the putUdlar limb as the only outlet (switched negative poleu 



The other tdrulageft of the 4-Celt linlh syslem^re (bat no %p tern of 

1ms Mt become saturated by the 

losing, ap]irei?uitecl by patients and 
Bath ran be used iu any consullin? 


hot wattf wiftuMineuta are KiaceEsaryr 


The i 


att-aiu a- with a EuH iath. There ii n 
edfectin? a ureftt Eating of time. The 
ream, which i = oat of "-piesliwtl with llse fulj 


The 4‘Cell Bath has beinT^ 
similar LnEdtUltOJJS. and BUUiy 



the ]«r^e hospitals, Ujilropalfajc; and 
tioa are ill nae id Llnctore' eon suiting looun. 


ionic Medication.- How that tonic Medication ift being « uutonaMy i*kw 
Up, iht 4-Ceti Bath will come more and more into service iPC*? it ii most eminently 
snlcrd for this treatment Evi U if a pad samrated in iho P^ie W«* be placid 
on the nStCted part (twtead of using til* medicament in the cell) itill llitre >* 
nothing better than ft »11 with plain water aft the indifferent elccicodc. Very strong 
cunvrns have been found necessity in many cases treated by Uae Ionic m«b, d 
and Each sttODH currents are really only practicable by the ubo of cella lor rea'.m- 
CTtpl.ilUi'l In derail above. 
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L* L.J: 



I, Possibility ofudtilinii-rc-riii'j intense cuxrcn^s without pain, becau« jf thi? 
c-normauS and tvi-n electrode surface. 


1. ro^iuiiu; of dSnetlLig ihv currents through ibe body in. nnj nwanw 
denied, thus securing its iullucttce on any tpcdat orgaiM or juris ami 
lithcr full-body or local, 

p, AlitolPtti naeasuientEnt of ilu-ijrt and constant even dew of current, 
Perfect control. 


4 . Depth. of action, becillsfr the body tenia iris dry and ttu- current is compel] ed 
10 penetrate in order 10 find moist condaeriog media, 

3, Suitability for coil jolting rtWia Uffr, because of smell size ; no necessity for 
elaborate hot water anuTij;i*menia; no Steam.; no removal of clothing, 
am] consequently no waste of titoc, 

0, t-OW initial cost ami practically no maintenance eipsnsin. 
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The 4-Cell Bath, by Dr. Schnee. 


The ideal teethed o: ji.IihL ruftbe various oicelrie currents bo tbe body. 
Galvanic, faradis, sinusoidal, :n;eminent-_'alv-ink, puls-anng currents and combined 
counts "an bn utilised. whether derived from tlllmnl machines, switchboards, 
transformers or haneria?- The apparatus lias been folly described on preceding 
pa^rS, but a brief summary of its advantages rnay be given is follows t— 


isprcin'il Wt-H batb !uc<it-l Universal machine providing galmuie current tiemie 
medication. rbctrQlvlil 1 , firadic current, gfilYiHlO-farinlie current and sinusoidal - 
,i3i o rn llL i u lt current, motor for vibroiorv. i;c. Listed on paga 103, 
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°CeiI Bath Chair, 


Ai Ellu^tralrrf on prc nnui page. 


M 


Tli^ IWQ MippofT* Jltn i *I3* *r# 4 ? Sp^n. and idtu r*cii hf-r*u> q nirufi£ threaded rad 

■»#Lth h Imil^-"' hrrl "Hy r-iftiiai if wBdfc'hi Ibfe cell* cxn 1w ldjui{4i| Iep !he most CaflYflflifiAt IlCiglkt In 
*uiL each pxEirriE. They are irdt pi-ndmlly sdju vLible. a<i Ebia en afErn r.rce-niri' rfitli rhi'unmlii.- 
wndtt[fl®-5 nl this lh-7Uldw^ TiLt'LWVCrUi itM upon (wo iETfinfl THwJm tnii rar I ia -. rncfci 
^ilfa fl pk&E Iwaritlg Ih-ilfliLb, c-naVliafl (Ufl ttllv fn b? MJlOltld wUt« *pArl by PIMM flf avA^tr 

iiiiort fercu cennL-ctanj fanaai e I:m I ■■• j rin^-d Eu Ebe tup of tli* Lbrca d>;d rods. 

The kpfin iuppor^E fl,r^ whlio- MvamiUe^ %hv hajidiwbielf pL*|fid imLtbo wwt?» ifi^ pefelhJied 
IthiLUil «fi « VIHdHI iHI^ li&njrnis] with palWlnl <ql|;e*, The *3l*lp wul| unj 

p-truauli' ti i-iili■. 

""J’lir- fuLLT c^’IIh ri ri- gf l>r-it 'jUaiily ppm'lim, finely wliiEfl ^laard inddi 1 ni.-L d-viI Each in 

fiEted Ti-icb [TV4> |'on?r3n;n pwkcl* i4rr>ip»: CftrbQfl platt tfffllXftdt* plated ItfclPlPjLi. TIic 

jdranEa^c- nf Ewockeuedei ii Ea *i?cnax hettUf ditfUAkm of Elie mLm!nir, while- pr-nn iUini; ;my ane 
cell m .A bff n-Ei-ii foe lii-paLir tE'F-aiaienL of handri .ldiL fticE when drured without iru .iMlv. Tlir- 
pflftket* th* p4E«?m fffrru 6<nielbeig the eni-bon*. 

Tli L - j.rLj reUi ’■Iftpu ii w,iy 4L The VvM rn \ht 4nhl« ahglt ii that cjeliIu hi Elie uppe r arm vrhera 
in thi reJI Tbo- whim fooE cell. nr* flowToucl reduced in hrCghl, Iwifl^ miflfH fltnw l>3 

jet Ehe ley-- lain and W\t\fi cutlet %t* fllL ami \n JiEt. They ire fltE.es! with lwo han-Jki- for 

■Lirdu Z-in. 

TC33 C^rnjilite wE;b ■> While Parc^liin Cclll. mu-tIp vrjOi [ivu poekulU i,vtEh twgmrltO>H dvi'InJc* 
and lertainaK m d^frib^ +++ — ... .... SEi 0 Qi 

TC41 CoEapl^fl vrLib -1 Ygllgw Glizcd CeUj., eith iiiEb L’irl»B and EcniLitinl 

dttarig- niEh book _.l r .. . n ... r! , ,,, ^ 1-t ;fl 0 



White Porcelain Cclii, L-fl^h fLIi J ■ jLh Lt-:j 
pocket* with 4«n «vtloD ilaitradf* ^od 
Irrmi □ ill. &■ drsc riiird ab->Te, 

OdIij Kgl Iaai;:i. WLd'i. IiE pLt 

70W rwrtnuIN 17lti. IOUi. 9U mull 1^0 
7&^;AniseeJEi 2J&in. Tin. ,. t IS ft 

1£elEow Glaird Earlhenwarr C«IU. web 

Erith fins earlier rlcgLrode wjeIl plihled hou K 14 

lu-i"*is i-dgf nt c*U. njih tvrmaEiil. ^Fr^w.) 

M4. L^r. Eli. W>aii. D«pti. 

7094 F«nli-cLli LTSn. lOiei. L&in. nif-h & 1C 0 

Ttffift inn uLilts "ZSiit. 9ir. Tan. ,. ft M E5 

Pojiibtil Wgn-d Pedcttala. t& iftppK)PC- the 
arm cdli &t n cftiirenaont hc^hu 4VrLJ 
wLth ^liolf anil with Lina on top l^ta^atlh Ll*«? 

«ll. } 


709& 


Cxi ban PliLt E-LrcEro diJ. vii^t ((iniinni 13 eLlHU. 
Orflir Nt. 

71CO For hIIi Not TM3. 7002. 7MB ... 

TIDE. For foot relL ?Cm. 7094 


... pm-lj 4 17 & 


... rnrlt 0 2 < 
_ 0 3 6 


T «0 cdtbuBt i-lt , r*]t fflTft lhi> qiniU|)( of ^eclor lii Guilds Of tho gurri'nl. Al." t* le J J" • 
nnl lii-]toljj- freatmtar uy kilning <mt uni oitt (Jim lidag *ui.t.blv lor 

t:Lf liaaii* and fill kciilv. 




■- ■ ” 
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4-Cell Bath Commutator. 


This Mtttmumwr Li used ni conjunction with the Universal machirtfrr tw^fcrmcr^ 
twitfibboaril or hartery, whichever may be astd for dorhiUE tho cornut* The 
fUTxens or cur?&m5 are hi to Etifr COujLdutatcir hy canncding two wires from the 
appirtini iw me co tbs Lwa terminals oniheOGuainiiEfttor, the working and reguktinR 
btiflfl ^irri^d eut exactly fir* UMJliiL 

Fmm the four L^iDiiU of cccnmutaTGr wires nre oonnecicd Ifl Lbo£OFrc$]^ u dLiiig 
celts of iho -l-Ctfil Bailie If the celh= have two electrodes in oa$h s tticai these wirss 
lire simply bmuthvd dr forked ac the end to fuEt. 

The eomtuUlELCOF hns fodf enink handles* eacn with throe mtut Hinds, the 
remst* DEC fif ta^h [hpE-e being blank =o ms to allow of unj L sell tclla being switched 
GUI Oi U 5 £a The aid side stud# ef fflfh &H of three are marked -|- (pudilive) and - 
(negative i. Each Ct*dk hilldta controls mie cell^ they art all tabdM 44 HsgLit Aren," 
-i Right Leg/ 1 £c„ and should be- connected id their respecriv-G celts.. 

By [bis rLmpSe snatching imngtnuill it 1* fw^ibk to direct the enments 
through the body i*i Shy illfectfon lifrired, either fulUbwIy or locidly and with llhr 
pdiivrity at deirndf 

F-OF iusuti-ce, if iht 11 Righi Arm " crank be pliceil on the + flludj th.^ " Lcf: 
Mm " crtinfc on ihc - stud, with tb* Other tiro e^nkp CM the centre studs (blank), 
then the cum?:it will travel up ihe fight unit, across the Hhailhkir^ and down the 
Wft anrt. (See Fjc. S9» Page 111.) 

If the -i L-fr Ann " crank he swuebtd on -r, the - Right Foot" switched cm i- B 
mi the 11 Lett Foot ,B switched on — [tight 4nd et^nk on blank), then the turreu; 
will tnvd up “hi? EfrEt inq illhI up the right teg and .lown the LuEi ley. (See Fig. 37< 
Page 111.) 

H 11 Left Arm ” — , 11 Right Arm” -. J| Bight Foot " +, l- Lcft FoOl rl —. Sli* 
current would tm,vi- 1 up tb@ left arm. aernss she c1ic_-e and down the right orco„ at the 
lime time it will also travel up thti Ml aim and down th* Mi kg- It will also travel 
■up lLg right Itjj and clown the left leg, np the riifhc kg and down the right utjU„ 
thwri giving a fullrbodj rreacmont> rincc everv pare comes within its tnliuoiDce, (See 
Fig. 0 r Page 111,) 


Thus, it will b$ anderntood char c1j 4' djffs'rvat earrems can be directed through 
ibr body in aay ilineciion dciiryd, and so made Id asert (hdr iu finance as may he 
required in each iddividual case. Hon? thau SO dEffcrcflt methods of switching are 
possible, and may be accomplished m The most simple manner imagiUfthEe by merely 
moving the four crank liaudle-s of the cOmenutaEor, there hesng no w-cossiLy tor ailed tig 
any wircF or coEUME fon* wliflEever, 
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US 


A’st wo Cfril$ fan tsc u.^ed, une switched pnsitina anil [bp other nc-^,vtive. 

Anj-^brw Mils can bf> 1, one switched positive and two negative, or -wo 
POz-t:tc ini on* uei-ativ*. 


, FchUT **ankn«*l J «» switched positive ntid three negative. two positEq 
aiLO or one negative am4 ibrse positive. 


Tn riLJ mu it mmi ht imn? to mind that at least one «11 must fo switdlwl of 
«PF«t» poliritf tg tie oilier?, otherwise there n no circuit. 

If Tn^bin? to Be3 gnt ctil only tor bi-pokr treatment of hands ur Cwn, this « 
easily acco»jl!i‘h*4 by miiOTHl? one of the carbon electrodes end rffda< m e it by qm 
n-'Li another cel!, ifit-ra'iito* switching one carbon positive and dill 1 negative bv 
jiu-^h 1 *f the im trunk bandies (menacd. 



Commutator (qp 4-Cell B&lh, iriih [entr crank switches mill 1 lir-'C itdd 5 H 
ntJ, ptrantlins any «ll being switched positive, negative or cut, L ,f Action, 
BGHldius to tttqaireuicn'fc The four ertnks with flhuli aim] stops are hummed on a 
po-nitn-l ebonite hn;e, which is mounted again on a jigheliEd wood ktanl. Two 
tenaifiale are provided for rcnnwiou to the Uni versa] machine, iWMclllMVL.fr], lrtias . 

Dr whichever may tappii to be the source of (be eurn uts. Four 

terminal* are provided for caouecting to the four colls. The whole of licit design, 
imilfr nri:a dnirin. 


Ortir No 

71 HO 


■ » ££ 0 0 


71 -Ll Coq rc CCin| Cab] £^i. [fir r 3fl ut-c-tin*r ih# fuitr tel l a tri di com uni rs Lay- 

A fr| font CU.ltff each Vrfc3tL TOL 1 JL1 [LLilI lJT3C iiui Irtf E^riJlIllBl 

QE rtmuuufttor wbEle ibc oiMrcnd if tirfimApd or Cnhtjl, nnil 
Willi tm linuiuBil^ cnmHCL in the two e*ri>oriH in 
tp-cll Ctl!, TJjtv jtrt 1 rtrony. mbfar inEDlaUd. E^ctf a\iQ*u 

“ Cr ^ n 8 ■“ ■■■ --- ... JB m , Pi per ‘u-L 0 12 6 

lhi- coKinilltttUir cm; U* uckaand ^t-aiLiisac-cTtlj . 1 oti my our ^W 3 !di 1 mnrds, -utb 
A1 tli«* ^ ?*$** -8 0—1 -l - H dTierinjf a bfi^rd, ibe ctiirgfl Wjtitf £3 0 0. Hw 

Of (M L ncmcuiiicir iisfr]f p 









































Order 

7 m Hydra-electric Bath, of Selected wood, cheap type. inside 

pniB!«d with white oil colour. Well and wrongly made ... £4 10 0 
718 S Hydra-electric Bath. of test seteewd pitch pine, with finely 
nvuncLt-l arni p^SsEfce^i iQlad iqiabosraiav Dd^e. IS uporior "msi kt jifriil 
finish. (Fig-1 ... ... ’ r-i 9 0 q 

Hydro el settle Bath, with fixed eleitroilea. Cbcip type, painted 
ft'Jtli while oil colour. Tte elnetrodea are di’M umli irao$L-ji insulating frame) to 
FWIWM ;bc I outer tanchin? them. The monnpolc rod ia finelv nictei-phied and is 
removable, Irfii' j provided -*i:h peg* fidici; [aco swliei-i at uadi side. 

On!.,- ?<* 

TliJO IMtb I elcmisiMiiL eCt'ctrclea aisd iitcu^Liole rod 

71 BB With 0 ,.. ,. 

71 J 0 Willi a ,* .. .. 


... £10 10 

... n is 

... 14 14 


1 f wltli nrlwa electrode* mad monopole rod the prices increase £3 0 0. £4 0 
and £5 0 0 K^ittKVflr. 

Hydro-elec trie Bath, with fixed electrodes, lest tvpe, in wketed piE C h 
pine vriib )»lUliid mahogany rim. fclt.*!rOdei wrnb insnlitii]? frames m above and 
wi th monopole rod as abate. 

Ordc-r So 

71 IS Wtih 1 nlnraiClin in tltc trades and inanopoJe rod ... 

Witbfl . 

711(1 With# .. .. .. .. ... 


.£15 0 

. 17 0 

. la o 

If wiih carbon electrode* end mouopole rod rhe prices increase £J 0 0. £1 0 

-i □ ■! £□ 0 0 rejOGcTivc-tv, 

Electric Sitz Bath. 

.... '^Ch'd pifeh pice, with finely roumlbt and polished nanhogwi v edge. 

u ill! H idinninium el*ctrod*i nmtnrcd &ce m the tact and Orte ut cneh side, wlili 
wooden ihJlllfltinf JrameF Aifft w ith an aiumuiicun electrode on the bottom., entered 
a seat board perfot.it., i wirb bot(-i. B- ?r make end finish. 

OfC*f Si. 

7,50 . .- -. £11 0 0 

The sppmiutu ilfaueDnani of the Htdin^lewric Baths ti« j length 70 ins. 
Width oeros) shoulders &tj mi., depth 3(3 Idf. 
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Hydro-Electric Baths* 

For electrisation of the body with galvanic, farad lc and ain.uaoid.ai 
currants deriied from thfl various switch boards or other apparatus suitable- 
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Hydro-Electric Baths. 




Elsesrotfra for Hydr^Eleawlc Baths* l° f P l ? c5n S in ^55 

0- TIM 2.1 -182. J ibe PowWi B»ibs on Wj^Ith5 6 "—-- 

a.,!« <*»> -i* ■r-ftasiiS 


So-. TIM ana 7182. w iLe Wtuu »™ ™ |»™-“.^ nibber Lubipp 

MSFiKiSa S3.TCJES E. m - * -r-*• Wb. a 

7?5o MD ’StrtlRLit lhl[W, d» Abgat 15 in. X 11 in - — |g £ 

iBQi &uwliljlI!< , i^i* MQt 15 ui. X H in. --- .i.'"' nn J #n 

7 S0y Sac^B. foot amtiiiied :□ a flannel bug instead of ttV 1U ® ■ n e 

tniuUtinp fnswf. Simight shape only ... — 

Carbon tkc irufrt, spatially for medicated b^ha, Ac-i *™PF Jjcd io ^ » JMl 

Inclading \vro wctol read}' to w \b* k*lli r 

Oraif !f>- . £1 io o 

lt}\ Some/fMrbfi'^noiab b«& 1 b«buI ofVlw two 

«tCp snMgemcai Trill be *nppLE<M to suit tho ^ of lb. _ o 

edg*. *._ .. 

*. *-'« » -»- to 

part. locally. a, 

orttr n?. r r * ,,, ... ... 12 0 

7£L& With «nwting terminal 

Commutator, d. ’■gSttSSStawS 

**■£*? ^ w 
, ‘ K ‘ 1 M <- - *m>* ™* tort. «~ur to 

aauM> stjlt as illuitnitd ami detenbed on pas* 1 !*■ 

72aO*Virli 5 cninta [1 for eketrodw and 1 lor mottopole *»»> - “■ £ * ^ 6 

7232 With 7 .. fd it »■ 1 " r ’ 4 2 IS 0 

to*4 Witli 0 i, id i» ■> 1 fi “ ' 

The flwmtuawr can b* mounted an Any switchboard 50 ?h “ E * 1ft3e QU 
JO -41 Lfdtsitad, :lte eiim coil 1^0 oa^ T » r ttl<f flfliM “ t *“ c lte ^ ‘ 


-TT- 



>- 

M..W«,U .A. H. ■ 1 
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Vibrators. 

-• ra...r i. .hi bc-t atid mn$t compact instrument for general btiily vibratory 
“**"** “ «*Wtawt*d a number of vibmtor* 0 'f 

refitnt * Ut U ™ Q aL ‘™ fll,e &W# wwp]<! or man efficient tium this. 

The Motor is of *pcciaJ faiga and cuulractina. finely nickel pkted md 
aiDOHted™, ft nictel-pk^ b«* u canjl0[ „„ off „ tl 

MjUiyci iiE J tum-ntsaj Is the ease vrith our portable instrumeut ( pB5 e ISA) bn: 
EOuSt be car. grafted for a wriain definite voltage nnd current., 

1i 1M* be made to run from l£ volt Mcmoulntm, or from any TclWe 

““ ™ ,;t mflErt " "1»«M ««r«nt maid. Benonth the base of i 
tuotar J« 1^ a lUrtmg Switch and rheostat for <mn( railing its speed . 

h - nr 7 he fc | fte ? ta Sh&ft * ° fkce “ tuten. ft is eietfrtimiuUr itronij 

11,,* * iht ^ ^ mwh Mto p but it iE Hflw 

f >US ht .o p»at PH&ctitui ,nd never giix* toy trouble oq my account. 

«it B 2 1 nr b 7^ r i, I ! U I d '£!*" h S, “ prf * ] «lf spEwm is beautifully 

L^eti ■ il m(L * <» for ifLLial application to the 

bodi nitr n It is provided tftfa a double rubber foil e | Ml iodo a i| ow w 4 

p “ " ,be w ' - —* 

The strioucb or power nr ih* Ttbrniionu can be «» e (k plated, At tfat 
^Wstst^b ctotibaiorisdMidBdlj etrndff m d « such ’i, £ or b^',. 

2 “T p!,rc * n * cbe Mr *nd ovner tbfck ptrw. Tbo strength g j wlJ i, 

IM lutiiBfflarrrr n'juitn-d m practical work, M the other extreme I ho vibration is 

LT^ n,U “ UT% “<i « ®sb «H bf used fo f h„ llMB t rtflhlf 

r a htZi7 ‘IT P T' **'***“ ^ tWO «v iwnnrti. 1 . strang* 

t mflBT •“Adder „A- 

11,6 ta **- - **» 

B >; S“J »f il» Bimor 1)1 mu, „t [In rtooniL ntirrml )t .tor, 

13 )'r : |t’" "" r “'' ,lb ”" ** #*«. Of 

^ *“***• *• — -.. 





of ™., . _ _ . ■ r r.^ ^ ne «' u «*« !r ^ matruneni Hfcvrs of auv fotnl 

cLnji* A r" irv ]]a ™ mam,en An 

cotu[ Jiflil 1 , In ttseli -be ioHnonoot ffi well and itro DJl ly made, exceedi„ g [v 

2Z2/ U " J "2 0tl * n ' acc '» u « t liAWe to ~et out of order or give tnv trwtldv 
nhetsoover. l a use,, may be p| af ,d on any table Or chair, ft LS ^i if portable l 

ZUttel* 7 ? !"1 r T M ,i,b 1 ^ ,w i* h uJZ 

■ , i. ..□ a to.ether .Le ueatad: adJ meat convenient vjliraror CV cr iirfi-tirij 

ca^bk of J o:r - :ett | ljr ertf(fitjpl . Wori . pf a|| cJflH:jTSi 
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Vibrators. 


For Continuous. Current. 


Oj1« K«. 

7200 brlt Motor for 12 volts itconraiator) to 0i volta 

7202 With Motor for GS volta up to 120 volts ... 

7201 With Motor for 120 volts up to 2G0 volts ... 


... £9 0 0 
... 9 10 0 

... 10 0 0 


For Alternating Current. 

7270 With Motor for any railage, alternating current ... 


when ordering plcafe state if continuous current or alternating current 
and the voltage. If alternating curie nr. state JtUo the periodicity is vrcil ns the 
voltage. 


The quantity nf current re^uirnf by the motor it juil the same as an ordinary 
I ij Ci p. electric lamp, ao that the cost of running the instrument La tUgllpLlet tvLik' 
moreover it follow; that the Vibrator can always Ik worked from any oroinarj 
electric lump already existing. 

The cnikd Steel inner spindle of the deiiblfl shift anil lire steel spindle ipaide 
the vibrator handpiece ranting the revolving weight are undo in one cnotimouft 
lengthi so ihnt the handpiece is tKH removable ftmn (he shaft. When required for 
working surgical dulls or other itiitruments. then the handpiece can bo tuado 
removable, as per Order Sn;.7»5Q and 73G0. If so ordered the price of tha above 
outfit; increase Bt, 


..■f iupr rhu. 

7290 Aemmulator for working ihc above Vibrator, 0 tell 12 v#H r 

quality, with staled celluloid CfHa, contain^i in pollulicd wood 
IQJI.C-} w\ih bar.uk-S. t upflclcj 1, tJ-U .itupcr^? biQisr? m 



■ U. l J 1 ^ 1 ^ 11 
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Vibrato rs. 


Auj- □! the f[Mirada filial in adjoLfttci^ page* can b& jfliule ia l&EG tb* 

bandpass nfEcr nuenaFing sbft doahk tall cfacLtude. Elntrodus far specLaS parta 
ean be suppUod to any jhapc a^d j n either rotUl, cbonilfrj rubber, foudTirood or othir 
mitflriftl as ba; be de.iir^d- 

Eleelrc-dc FatEing. 


In onlcr to avoid the eostinnal settling in and trnL of ibe bk^irodci vrfwnby 
the HrcT Threads art ITScety lo besaine worn, it is rcecnunaend^d that the electrode 
fitting QhKitEltci abov^ b* taken. This can he icimid into the hiHHlpi«G€ uri left, 
the vmrioue clfttaadta simply eliding Into thi& flstisg and being held -here by * 
bidding lortw wrch ft loct ring. Thr- fitting auuat nf zouttt ho removed when 
desiring Eo Uf 4 [lac daubl* fobbet ball elocimd( p but Olhcrprite it i b pars it lal&rly usefu! 
■and CDUvnuent For nU nzulttt applie^t-urf. 


ora*r Ma, 

7290 Nicbtl-pia^ed 

a rnr ■ “i in ... <ibb , L , ... _ . 4 , 

7S93 Enuckla-jrim tt:ag' l same idea n* above but with two porta instead 
oroni^ the tWfl Iwing hinged Jibe? q. knee-jtiim, thus permitting the 
electrode; being n«d at any angle up Do a right angle. With 
Diii'L::jLj’ screw anr lock-line; to As [be joint St desired angl-t^ and 
binding KHw and lock-ring to fis tbe cIm [fode HPH 

Vibrator Motors. 

These motors aw teLflctljr the sav# as illustrated nnd described on preceding 
page. Beside; HorLing the vibrator the motors can be used for driving the ear 

pump (No. 7J£0>, (an (Mo, 7430 ^ centrifuge (No. 7490^ Ltdllfl intamipttr 
fl'ECr, [he fitting of ell instruinclits being universal. 

Qrtor Sfo 

7SOO For continuous current from 12_05 rolls 

7B02 For cent unions ctuTEDt from fl£—100 volt* 

7S&I For continuous curreni from 12*1—2C0 toIcs 
7010 For any alternating current main 
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Vibrator Electrodes. 


fa fle thi> AdapEer No. 7290-2. 

Or 3 ir No. 

"SiCJ Boirad ebagjie pU,rfr, S bs, diujn.,, far sctjmfleh. Lack, ie,... 

7 !322 Same, bn" smaller, 2 in. diara.., far neck, sides, 

7-B21 Khlug. bui = milter, l hn. Jlitfl.,, ter neck, ]imbF B 

7S£6 shaped ter sbraii, unTic, Limb?, i’fl, 

71320 Same,, bin larger, al^in g lil_ x in,, far ^a-iMth, faip3 a 4i- 
7ASW Hubber ispr rcrond r&r£ a ejeg, now, ic + 

VB3Z Rubber en[j^ bell shaped raaalk. in *ofc nsbbrr, ter luce, neck 
EcaJp and sensitive areaa 

7334 Solid rubber ball, ter miUfilttp prein, -ic---- 
7330 Rubber, dridbk lip t 5fi iu* ter iotinnif Sc* 


Mot 

9. d, 

6 
A 
3 
0 
£ 

| 


Stame Electrodes, bat with ?h Leaded t^-tu :o dEreci ibIo the vibrator 

biuaapLeM, Is, ostra. When grdt tiny ylMe *> a'" 4 [ter Order Sum her. 

YEbmtir applicators ran be made: eo iqt ^ui nail ^bape^ and in eEllUtf atopitfl, 
Lard-vrood, rahbt-r p mes^l, ic. A namlwr an? maita and ^tacki^d LeaEdes ibe sa&rti 
agnail pattern* listed. 


7131 


ISM 


1315 


nit 


mi 
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Flexible Shaft 


Forc-irr-dnij ib* rEhmiJt:* listed boW, the liMlrtpiHH fot surgical drLLJj, i*:. 

C jf -' !■ < l£j) D.=,d Q" ti <r L" IE =: TLI Lu i-Jl; f. 



^iitn iLl-h: fchafti w*re Hm made soma years e^a, 5 tie v were very tmubEesrm^ 1 
ftkiji litlk Ey breakage unh-*s k«pi p^focdy *cmi|hi when ia ase. As [be 
m -isIi of itu-ral Jtan f experience. b^wcrtr. dmy ue-tf l^c-ci brought Id 

ptrfettiou. The ouce^ ntbe if of very strong emlcd hec^I w[re r airot&flv mUoG 
braided flttWiSc. The Ercstrual spindle in af very strong lijlJ fesibfo A ply coiltil 
itett ^LKh Thd Iiomouciii holdm And ail metal ftUinga are finely nlcbef-plait1. 

The vrbnLe lbifc if Tcry strong but « cho *iuue time equally flexible. Thi- 
^r:E] be fully realised whe-ft iE limemitmed Lhat the sbaEf ea« btf wilVd iritft ft double 
dr like 4 figure Tnihoul breaking,. nod even m these TmimiunJ pogiilons viill 
ip-ftTj z T\ili tlae pornr from the motor perfectly. Obviously, however, ttiu shaft should 
1 >g kept fts =EraiEffhc M poffible when in Ufti -acid gitt 1 !! fair Errmnlc&t. lUbo^li 
ertpiblfr of standing 5 a J&utU misiise. 

Out - rid uf ihe fbn'; slid*? averiho projection of our motors, such as pages lLb\ 
lOP- J3 r IJ« frfi,, being bc-ld m position there by the fly due provided on eicli 
mmor. The oib« *sd df the -baf[ is Acted with r* spring caidb for bolding on lln- 
rihrmtdr handpiece^ ifc>- ;nrgEtd band pieces nr nlher LasEFywttC^r 

Order No, 7$W ... .., ... „. £1 IS 0 



Vibrator Handpieces. 

7dd0 Vibratpr Handpiece, made in d™ on above shaft 
by spring clip. Finely rounded aild placed 
meUE top on black poJtfh&d wood hnml)e h milk 
oil cup. With doahhstalL c-l-ccct j odo nf ioh'1 
rubber, made to screw in and ant. Tin 1 donlt 
mp is mfufe id umcr-Gw and perfect regulation of 
ihi? ■'EM'Uy [h of ilie vibrtuion is effaced by ui^ly 
altering iba pom ion of the Mcemric itfwjlvifli! 
vrolghl iugidc. Very pavri'rE^Ll jud pai Lituhi b 
dcm ud handy .„ P , B S2 10 0 

For fnrther description Eee pa^eE 120 K l£l. For e-tber 
elvclroik'-^ ^cm pa^CE 12S. 1 £i' P 


drtrr Nfr 

T15U-5 Ball Vibrator, -huibr i& aud flitinj 10 shaft iu samu edivo m.t- 

With balll-hhiLiied iop, insceacE of half sphere as illuEsralcdr TIil- fcfunjv =-l 
Xbli butadpirce la tha; the re^ulmtion of the slrenKtb cff^ct^l hy aitw > 
3urnLn^ tbff hftjidle, which nioremnit ulterv thfl j-XMLiiou of cbe iMcmm 
re vui ving w tie hi , 1 km it u br dense vrbita workin c 1 . W i chaut ckc - - 

I: cftrdcs iho fluitig iXo.7-00 2) and ihus the ctwlrddes < pag* 

Flutly plated ... ... ... ... £3 !0 & 
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1£5 


Pedestal Vibrator, 


Tbt great ft-stirre OE :Le- vjbrsEor is tlanC. a very strong vibration can be obtaittfcd 
wnhoui nuy nlinuIciD whatever to the operator* Ij-qQcI holding ttiu handle of the 
handpiece. Th* vibration if hardly of tic deep peuttrftting ptjwer of lire rlbmtw 

described on page 120. but is very rapid. and is 
pltfltj Lcrong enough for nil gtnwal body 
Wa^ge. The handpiece is extremely small 
urd light ► There is CHS eccentric W’dring 
weight idifiilc the handpiece, but a special 
eccEnirie movement E:- presided which Sl-es isp 
a, combined kneading and vibrating movement. 

The motor is mounted on a bighly-polisbird 
oak wood p&iesial provided with rubber tyred 
caf-tur*. and rnOMmtT it Is mounted on the top 
of the pedestal on A swivel* atnl M WvflltM 
aecordiug to itm mavemcEHS of iho operator. 
Tbe FlosiLk Shaft 5a very light and lie sill*, and 
vfi of 'Sreat stren£i.h, The powtr of the motor 
jg e rjnriuiltdd 10 the vibrator hmlpiMt by 
liu-ans of a wiled steel inner spindle. The 
nC-tnol IransiiUEtoiiW) 19 by means of a !5u!a 
leather band running over pulley wheels. TbL*e 
different sited polity* ore provided, ho that 
three different ratio* Of speed art' poEaibte. 
This method has [lit udvanl*ga that great rapidity of vibration an ho obtained, 
without neeesiitnting A high speed motor with eans^ijuenl greater wear and tear. 
Another advantage if ;ha; should anything happen to ilia vibrator or dcsiWe shaft 
ihv motor is not suddenly pullEd up, with risk of injury, for the simple reason that 
the motor will continue m run and th* little driving land will merely slip. 

The motor is at best dtflgQ and concoction. The handpiece is particularly 
treat and light, and the handle which the operator hold* ii free bo revolve, thus; 
permitting the hutdpivCe and fhaft always to assume easy and natural angle*- As 
nnMaflit'd above, tlitre is no vibration iu tbe handle betd l>y the operator, a fcsl'-re 
only TO be found in [hi? Swtnunettl, 



Complete with Set of Seven Electrodes. 

Oriir ^ 

73-70 Far anr volEltt* cflucimioua c-umuiiEr ■which pl*B$G aiale wti^n 
OL’denu^ -- --- **+ 

For unj TQkiEie aLEfraaElEiff cueE&ut. Flflfrae state voles'? 
mad gerio43eiiT whtn arifr'rLn.g ... v-« .- 


737-S 


£13 0 0 


43 0 0 


The instrument ena be connected to the main by M ordinary two-pin plug or by 
a lamp adaptor into an ordinary lamp holder, The current consumed is the same as 
one ordinary Latup. so that it may be worked anywhere when; eJectnc light is 
:u stalled, curd the coil of :1st current ia negligible. 




" jji 

■—-w 
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Universal Portable Vibrator. 


1 


flS EDDQ 

vibrators 


This Vibrator has hten 
specially constructed to 
work on either alternating 
or continuous current at 
any Voltage, Hany GKJteti. 
incuts had :o be eiirted am 
>i] order to arrive .a n Eotn- 
tLon of c-L-lh. problem, hut 
eventually it was attain- 
plfahrd, and no oiher aoc-c?- 
sory or extra applianct-a lire 
rcadsrtil Qoopssary thau jij : -.i 
a maniple eerie & l*u?p fitting.. 
The motor fa of great p£>wer 
in *3nj]mri9Ml to- its small 
size and light ■n.eiphi^ jun) 
dwi no| slow down in speed 
a= i flight pressure fa uppUed on ike electrode, as. occurs with similar 
r udr:.rvourioiT to imitate this, but of Inferior make. 


TSS 


The rcqi&f in coDtulbvI in a lijht case of ni'ul with a umd handle provide 
with a switch for ’Sorting and = cop pi tig. Will (bfa instrument th*:f* fa iig cccfinlrie 
reV*1 ini e y Of iBjrCliinjoi then nature ■ but an ingenious scctfltxte iHofoinrnl 

:s provided in [he prclangation of lhe a^G* wktre she elecLroile fa attached, Thi* 
arianp™^" CEftWcs a very rapid and powerful vibration being abtlmul, with the 
fnnheE nATULZAg* ihac s remE-circnlar moTCUlHll fa also imparted tke elect rcwle. 

Fl^fl different siGCtrDdc.fi ore Included vvitk the instfULuunt P these being 1 M^dc 
to- screw tn H-E-d one* The vibration is sufficiently strong for general body uii5js.ge- n 
tiflcl a brake arrangement fa provided whereby ike rapidity and strength vm fc* 
control] &L 

On 100 volta to 120 ^Oks the instrutiistit only needs to bo eotinuc-teJ lo 
the mam by tOCSMiS m a aiiupl# i-pin plug into a Wail socket, of by mcaud of a 
Jump flJuptvr LE".o any onlmary electric lampholder- The eumotccBSuniAd \* tboui 
the r.ikme ag osc oniinarv tlttir-c lamp, and fa p therefore, quite iiegligibfa. By bting 
the series Ixmf dtting snppljdl, (ins instmmeal Cuu lw worked off any CHTWifit bfffrffCSG 
^■30 fl-nd 250 ?ollfi, rU rhat it Lu,iy be work-Cfl <>tF any main current <uj(h*f COIHLU-U&'us 
^r djEtrti-nsLtiy, od I any -ruling* between 100 It fa, therefore, " J L^faurtiJ/ 4 ami 

in :hfa rtipwt akioliiisty by itself. Fqr iht same reason It is jwLmculirty amiable 
eqj- taking sbou:, since it can hu worked anywhere, and is setup In a neat It-nthcr- 
cflvenri cnse P with handle for convenience m Wfi-jiug. 

Urair-Ws. 

r^O Campitx- wjik a long tenciSi of *EGLit fleiible wire for eanneniing 
to with series Utup fitting and lamp, with J different 

3i 5:;[ca;ors and oil tiu, CoatiinDd in neat L-ase__, . 5 0 


. "•* 




-r<^ 
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Portable Vibrator. 


Ch^ap Type. 



Tills is ike chcAptd if bo tor driven by clectm-moiur Lb it is manufactured- 
The iiLDioi is euiHainod id il l.ail-?baptd ease of alum: studs, provided with a polished 
wood barnUe. There is no re^a-lviny ■xe-ipln or ony such nnecbamsiu ta create Iho 
vibration* but ike motur aile is made 10 d t k in an eccentric groove to create Hnr- 
Emu. It is an eseep-iunalLy neat and! Lipin LftrintmonE, and although not capabtc 
of heavy gem>rnl body irorb le. can nevtrifciL-k , j* ise used for body massage in many 
coses, although uE course non comparing v,^li :hfr vihraEQT \['icc- 11Ei) for general 
body work. It is, howler, pir:icula.rly e&nifruLtm for LuBasagc pi the- face* scalp, 
nofik, and other MBmtre par;?, fot wbEtli worb it provide a very agr-ecubb and rapid 
Vibration. 

In Mr.n iLl- instrument ba= only so be cejiuecced to the mam by means o( a 
■tiupta two-pin plug imp a wail ?ocket F or by mean.* of a lamp adapter Lino an 
ordinary rltciric lamp bolder- Tl=f currcu; habuuiJ is jus* the aam# hh qtm 
ordinary lamp, so-that i( may bf woflfrd 'lny^bcra etlicM electric light is iaitaUed 4 
anil the CtirrcnC nttHUapJtaD L? quill ntglEgiiWe. 

The IntftrdiUanE is set up complete in a very mal Leech er-cavered case, with 4 
different applicators, and if Ltb a Length of flexible cable nitlg plug. 


Clil4F Sf*. 

73L'Q 


7fiJM 


7396 


73fl& 


For any voltAgC COEiCia l,OU« Current, ^bieh pl«nM) «MW wbwt 
Peering' .. L ... ... ... ... ... ... ... £3 10 0 

For any volfojji- u Lie rout I rig current, Plain.- sLAK volume And 

periodiaicy n]je:s ordering... ... ... ... ... ... 3 10 0 

If ilcHiring to work abort vihntor for 100 volts ta ISO volts 
MrULnnctifl GitfrtWt oif 200 to 250 volti coariaueua current, tills 
tail be acuomplijh^ by tiu addition ai n -KIM lamp fitting. 

Friqe oi shrift iatup atling ftiiti lamp . ... ... 0 6 0 

If ilesirifiy to rcork ike ribnrtor off any main. eiikcr quotinunns 
or nlterflatJDu current, at any roltaga l* tween 10O-2SO, a special 
motor is SUpplLfcil «■ irking Ld conjunction witti £1 scries lamp 
fitting. Trier, incluuing :ho serins lamp ailing wiili lamp ... 4 0 0 
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Hand Driven Vibrator. 



TliK LJ All ^cMingly neat and oelluivn» type of h unhdrivesi vibmtot. Jr 
ilsj .i!|ia L1 [a„'t ov^r Sillier Types in not having any eipozcd gear wiu-t-1-. nor any 
rtwhiiii wind. 4ii« ei ufijlu nt the top, which W&L& ulirny.; liable to ity oil and 
itf> (inutaa*,. my nko made the application more rtilfteult. ’ 

<1nr o< w instrument ij mibcli neater arul lighter and altogether of batter 
MQlUflieriOT. By turning it» milled ring At the top of the iiiutrimjent. seven 

■r ■, t itlvn^tb fid be pbhdatdp ttita cODrtjtulLng a further iinp(imt 

■■BpfVtcEDtnE oTitr other.. which oBw no means or regulating ilic nrengtk 

' tin,tHoe ,e,, Iii .h,* way ilie s;L'L-off[|i of the vibration cad be wittily adjusted iruiu 

Vi " k tQ 5trcin ?- a " d on ■'•nons" <Jj* apparatus is capable of giving a vihratlCHI ol 
jnvfl^th for aJI gvnenl 

l . ^j J ' TlL ^ ,rD ^ t ' ;! carriw! ;n a damp at the tap, enabling them to he wt At am* 

* , *“> [I1 * hicb ««}■ ** irmly iised by a «y mil elating the tu* halved 

of the clump. 

The whale final? uimfe and finish rf, Block potisfiod wood handle Itn.l all the 
r^rnamiltr nkki-l ptaled. 

Complete m Uniber eorwtd. plunli lined me with a dretrodn, viz.. 4 anti 
rnliher cup. an tboniie disc and u, rnbljcr tip. aim ike to Sob. 7332:, 71380 and 7933- 

Cirt.tr Sa. 

■" ■■■ £] EQ 0 


YfidtifatEon Fain., Thi^fMa fs madi ui fit -dh to 
tlHi Motor of Olir UniierecJ jafcftchiEea (pa^fs till# iVl. oi*r 
uiotoT ■ [fn iiElormeia (page 40) h our moint (pn^i-i 122 
anj 44), ie. 

It huS A diameter of alum 12 in. and give* a 
powerful draught of nif. Fitted with gaud. Boat 
make nod finely plated and finished. 



Qllil Ji"a 

7420 


H 5 0 


11 u ! 1 l ■ 
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Intermittent Galvanic Current by 


Prof* Leduc. 


Tho imenutiKDt i r ilnni( ettrr*nE of Prof. Leduc is tmdfttllooA t*i mean an 
ordinary I ow Beniioo pEvauic eum-nr interrupted at tbf rapid icy of about 100 
intemipCHjns per -^-opd- and with a E^alaet pfff&l op time during which the curxifH 
acUmlly flow* qf c-nEccmb of a p^ria-l: that ii to esv* ooe-tenih |n»n«BHC( 
and nine-Ediths JKtflmptiiM pti'ioa, di, in cdicr rd*. contact period of one- 
11 iou sLui'il cl i of A Hi-cNiud. h has beta stated many cliuea over lb at if the ClirrvlH be 
u^uJualty isciYOSEui up to- £ of i milli-amperes chai general »lijHlhe.sE& can 
be produced* Ebe amogtlJieai bi-in 1 - 1 said co b* a ]*fge posit!** clectr&ill 
an the pntiekic'si bBct. ami a mu ali active rlKDdt (negative) placed on (be 
forthcid. 


aorcaTbe^ia U iftid TO produced with about 2 uailil-empms,, the |wo 
ekofcrod.es Irfbv placid ]Uii a lintle dLs:anre apart- We have onunKkn abmiya been 
able to product sbt- effect but ^re have never fcnowo anyone who has ever prtriu«d 
genital atSJi-iEht = La on die lines elk'U: iotn-J ntwr*» 

QntUl apart from this sEpeci, bo^-frer* is the fuel that an tutemiilteat galv*nie 
COHunt is vary u^rfq] for tlitmpC-uUC afid ekfirgJiigD^Lia purpose U possesses 
one great nitvaiittv- qv*r the Faradic qr hEiduced conceit*. in ih;it. Li i-an tie cneas-iiTFiJ 
by n m^lrauipereimter. ami therefore accurately ilos^d. 

Tho InEtmiodji; device itself is iwJk LO dt on *0 Lise motor of our QfiiMtti 
Apparatus (paqe= 101-13), Oar iuOt-Of i ran farmers (page Ifl), our vibrator motors 
(page liilp .tc, Tho mot&t mantf rbc- disc ef ibe rtAvki, A* ih illustration. 
TUUdlae h provided wa^b three metal segtEieiau divide by insulating material. A 
galvanic current derived from onr Universal maetdn* i which at tbe itme Unifi Is 
driving tie interrupting dtvitft), Of from Eiur svritcbbounl or liuterr, &?- t ls 
connected by ofiC nok to ont coticiMiT of che dim, And tram the-other coni net of th* 
device to paisc-a:. The other pole of tlte gtlvaii:0 current h enrriol dlitfit M3 the 
patLOQi. The iwo =3ip coehjcis referred !0 can be placol close toother or far apart, 
but they fnim tt&vcr be placed ftiriher apart cbm she tureme Lianite of any Olia m^taL 
s^jtnent. When -u placed che eoncjci period ^ at cbe EuinsimiEEF. 4S DP nooner do 
they both coieo on tlw one Eegmetar ;faan oine contact ig pit^itljj off. If placed 
dosi togothaf U f-jUo-w* I La; ll^ty TfrtU both pa?s Along togvthec over any ont 
meial segaieqc Cor i muck longer rtnie. and llietifOK she- conlacl dtirAtion ftt 
Loavimuia. All tciTravtii =calt: silte<l wl^nby t^e deal red contact period can 

\m ndpiay^tl Ln i mvw etitiVtinEent iiiitiELEr.. e 




’ l - 
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[iitermittent Galvanic Current, 


By Pr at. LEDUC. 


■CPrd.lt tfflL 

' ^t-S'FrMpc nf riovlte f->L‘ labtnifllhe frttcraJttwft bl Value timunt. 

!!? ,,Ui '^fid bM c mxh ( Ili'l 1 '. 1 uiHttJ wpuHltB *rJ midi, i M adimtnbV toDMtf " 

1,7 1 1]' 1 c r ««*« = hJ lUtfrnspt™ ^noii* l B iniilbii la cine 

■i' ■' '■^'■rrq chf ,lKr*ncr- tJ Lbt lira cmiin;'* fram 

™ j,no'htr. av np diMMl ra pr*rfdd« pa a n. Til* miSk-d lira I --Lvr. tin. |brr 
• cii-jtjctn- cJi* dv- r^J The d«riL— Lri mid^ t(* ftt illim-L rjfi ta Uic 

VV 1 e * - ,i ";? F Hl^h-r-JiJ ippiUfl-CU-. ijrJiM'i iC0-0J, cue* molar t- am-farTi!*!^ iupvi> 

,vir T|hrat ^ 1»!« 124*. or cell*- hiiiijtir nwlfii- tbr iirt^yv 

^ai-Ti.iiiir- tiLhtsil I'.-jnj; ohrum#*! ibv L'lunrftl fgiirhiPlt tiL' Itoin *cr, 

^[diWn^r^EH^ FSiwly UitM-JlU'tll ABJ Aui.hid ... ..." £J 1 4 


®wwU3w «f thtJn-tempdvn* fw of cmvrw b# tiOiitittiEcd Iji- i!m> * P u«’J tin- 

_ is Tht HBHigrij \L* nLnvut i:ricftri(|rt^ill ia of pguru idfuttf iit m antumri 1 wit 1 by 
Eqh- ki|ipnTnEu^ Fpr-ht ivfctfdi l; if oIiUpiil^. «. . . 


Rbyihak InHEj-ruptcr by 5r f Lenk J&nei. 

Mnlinnip, Fat^Bljc. or Uiyi+iiLnlil ptiTTf II ^ Pan •* 
iii ittajiincLiMfc wnl\ Eli |« iciltrntylcr the mittl-uS 
'k 1 in _: Lii:iiLn q- i IttC'rtasw nnd i«rrn» kit ilvi>- 
nl rLc ]At( r>f nl^iiil iMir civ nr Emm HCQgpJa, 
don- [mpqlwa alEow -n-r Mitu tffhtrntEioii iii.-= 

ral-i-mlaon hHuftn e^cli ■tLiisuln-v fawtnd <il if 1 
liriup merely d=n*vt|i Up to ri tyUoir pgikfilJ»r. 
j,-. wioym vi iiii rapid ■etuiknU tv**7]\ a rapid -• 

Ititr-mipEf-P. fi|' fi^iiil a Faradm loU. EVE-. llrl'-L-i- i i 

pdvitrtl^gri nt jIdw wiifS-iinu: i-uJk mu-h el* S'-.-, II, 
154,, i-e. 


Tfaf d4ti4t ll friT« cu yii h' riow iun“i]-''* 

Wbirh nine lw wro|M n^, Co rnpidily liy i jr} ni*MI. 

*C EllC 


T 1 p ki -.Ci ii iik NE 1 % Bii.j ili> Uh ti in k -in tJii- 1 eii ii'fc 

■dir llkil'^kUll lll.li-llilK'S iilJf n>?- 

i jup-g44 , w-iH'Ti 1 i-TiiL m - ni-al^>r->' p n.- - — 

,V«p. In i |pn p ti? rhe E"nivi , t--ciJ Hnkfbipi-1 ht 1 ish i l 1 -- i = 
^!-l 9 VjitiL L a nil -doLi^aiJul i i ■ mil ii alt denial fi«•--■ ' 

hI:Lf-ieppir Lr-ijr oCll-TWklfi thru {jUmh |i|S[*| P» - m- E -I I- 

fmiu EL bniEtjy HY >K^iJilH:jrd. Mr.: tJn- -1 i-i : 
(ll^ 1 E , -!lrineiii u-irrn la tlH ! prtTkuHl [-■ | , ->^.-ii l.i i .i ' * ! 
uii]KLMTi|<, ic ii ilpriviei] frun in tli> L ni^iin.irv W } 


&-ri!pr 3 a-. 

T4-1D 


"Hu- jyj.i-.- - IT--^-1 U iidliL^.- - Ic ED l-'.'I i^ivil 1 \‘ r Q i |m: i[d .. N* ■ lltf il ip i i I U> iUIV ill I hi- I i-dPI L 
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Pneumo Massasre. 


Air Pump for Massage of Tympanic Membrane. 

T(i«a evfKjISI fi' inatmtQI it very jjtE^r-jjJy adopted usd has tern most faV0»irably 
reported upon. lit the e**- of tire dire Cfliurn ibo nctiori eotislitniee a series of 
i»ipn1:£a of air which follow one another :n vapid succession and wo transmit nil 
ihvnng h thii IfO ff ih .'-f rflijber tailing w ibr f\tec:\.i\ vnlwiilte ear speculum. In tlrt 
case of tbe rnurt expensive pattern the oppoeUt- effect is oblrtiucd in addition, viz 
lb« Of a juctina. ^ttlte 9 iill further a tbiid elfecl is obtainable, via: 03 CD,kl " 

piession amt iociinli ahi-nia(elj. TbeiO llltee t-ff«ts nr* obtained merely by mrmnfi 
Iqw* t jwni-u33 e ibif pdVLi |j tyli'nJ.iir. 

Tbe strength >f tW different fettle:* ill either pJiitcm in accurately i-oniroUed by 
uttering tbe MroSt* of tfcu [d-tws rod by nitans of tin? simple bey provided, 

Tbr-e pumps art? made to worlf with our UniterMl machine n. puff*® lQ£ Eh tbc 
motor transformer*. page 46. Of any of oar motors Jiicb as pages l^p -llr 1 

muy (Jio be opera' 1 3 by a baud wftwl or by n foot pcitejliu" uiwhtne. 



□rdtrBlfl-. r 

71j 0 Air Pump for Tympanic Mcmbraae. finely plated and finished t 
wjib vulcanite car speculum, provided with a ijInSS window. 
CompWlt n-Lrb letsytb of robUT tubing-itui key lo w"nlaHi tbo 
itirajeh ... ■ ■■ ’ti p« *-► +jp 


9 


T4-54 Saaise. bin TiE-i tlj flare e-vmy auj&etu;eL[ for pr^tadinif eflmprttBHKi.. 

a!iil altetliait r'.LCMCm i’.nJ. poaiipw^LDU ,., -■* 


2 10 0 


UJ* Soft Rubber Cup Electrode, vx.icrly b'o, 7SSS, but with 
Itollow- stem. |3 l— iL'ued for fftflde mcLsonal imrwige of tbo face 
ill ill eshtr p.ir.s 


+ P + 


0 6 0 





















J 4 

f 


m 

Pneumo Massage. 

Air Pui]i|) for General Pneniito Massage. 

Tliii is it Very jvivrprJb] puru|i, made f or pn^itutiuie in usage of ;hc body, j t 
lr ri ' ' 50, * t * l W*-I® tt ufetl for massage of U;c Tyuipauifl MtmlnmK. kmi oiltetrwii 


iL 


i ?r;ni.-jp,P is t'Tiiciiy -li* 


ns* 


T;:t putitgi is with a cog wheel transmission so iliac [be CugiipLossbn 

or M-ftfeftil 'felt an* slctr and rhythmic. h i* provided with three taps, ooc 
J ”[ VL"jumi> tbt air tnimt iht 1»dy sir oouiprEssion, one far the ppposiUi iJhi, 
Mi,, j ’UtiHiu. iiml the []jir*l fcr Allemilt CQUaprei-SLon ami jilc[:(>□, this littn- 
provi-:: ET 1 UK«I vKtllenc form of La* ad big massage of t be ljotlv. Tb* cfod 

% l< L 7 ' l fl* l - Ebni ” ■PP Wfj f if saisLMjar had gently btlt ILhUly seized hold 

o i .(■ Eeslt sinl wm puDfna it upward? und )i»^« it back altemittly, hi 
Mhlvr :lii[[ air mt;. pan back faro [be vicuna of [be succlcm tflit-s. after bitviat! 
.tu ir.iwn one, s -pedal w^ttwr Tflp with valve is introduced in the ntbW 
tnae, :ti& same- i»: king slmwu in Lllu.-i trillion, This allows of c*m«nuh c ( the 
luttsos ! Of La mb. 

T^u [M.nip ;s mia,;- :o work from onr pintail machines. |ugH 10^ and 1(JD. 
■in i ..,j.u be -iiiJvf iJiuiji-^, page 11, Also off ibe motor lnnsfomiPLH, pane JG 

12*21 D 3 r TPUrJ[^r l|J(H 0 Fr. pnE!V l« 2 . 



Enter 5Ta. 

TJ70 Air FLimp, finely nickel.pli,i<d and finishhl. With guml 
tTauswiuioii. wuti (tree taps nn pnrap and special two-way 
mp wiili vulrc introduced in ibe rubber tubing. Complete 
rrirli one kree anil otic small sneriou glasses ami rubber 
iuIw-p. out- yard Inin?, of ; pL-i?jaLEy siout rubber and with con. 
m-cting piece ro attach t a the glasses ... 

tJ72 Small suction gliFj. If io, diameter, with rounded edge* 

7171 Largo Suction ds*s, if mj. dinmoicr, Sins. long. with rounded 
Eoces ... ... 


£7 

0 


0 2 6 
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Centrifuges, &c. 


Centrifuge with * ttibsi. Mad* co 9e dinKt gis shi> motor 
of ihe Fmver-al itppatutyj paces 10^ Oi- tbe motor tnrns- 
fonatr* ipui* 4bl 3 the ijI^S&TJ ;}kiL-L- 122h ac. A fricimia driv« 
ja provided uilh * alfula? -prinii device eo coaGre nlwaya d 
eert-niii rlrivt nml ;o Hike up ;iuy uu tlie leather contact 
disc. A iiwEd nlrfLffl eiiiidi i# fUcid whitb enable the 
romiki" CLLhit3 cocaine ;o ffil (,-rtdgnLEy umi without any jerk, 
titer che mocar ieseH iSoppE-L 

TIri tub** iLyi.’- ( Lather lea^} in. dii meter. The whole 

EitLi-K' pliUil .■fcijd ot bdf ILHLgI 1 aiEl'l thrtbU^hmU- 

omi-t 3ip, 

74DU -L- ■■■ th i»t #■»« -I- "■■ ■ j *■ 

71SH Ceistrifoge as above,bet mch protecting bowl with hi, fmftly 

uieki'l-plated t,. -r .,. ,■ ■■ ,.t --- - ■ 8 13 fl 

Centrifuge with mocor 3n bass- 

wish release dutch m otpliLtLed ibwfei wk\ 
2 tubes Had iain.de (« gra 3 K OO0 r-p.ni- 

Dnlm m*. 

7500 For direct current np to ISO 

roles ■ r — ■** --iid 5 & 

7iiCd For direct current up to 

TOltS ,** ... *^+ ^ ^ ® 

7501 For altfniltiaE ctimd B1 , a IS 0 
If wick I litWxp prices iGtr«M Sf’ 

Howl-shaped pnilcetGr with lid, pitted< 12 6, 

Ccntrlfugfi Tor Plood Teatini. consisting 
of looioir-HntrifuRe Ho, 7500. with large top 
tuonin-td on a pillar, wiLh large pdloy wU-eel,. 
giving IQ.-DOi) r.p.lll., with 2 tubei. 

Gritr ¥a. 

7520 Fnr direct currant opt* 120 

VOLSI ... -». ..r£S 6 0 

OldiPK*. i c ~ 

7S2£ For direci cumnc up to 2^0 iclia _. ... +i+ ... & lr *0 

7524 For itltemntiog eantnt -- ... ... fl 16 0 

If with 4 IttbH, pritiCS Enerca-:e 6'- 


Or-tisr So 

7S4G 


75-12 
7m 44 

7540 


Fitting, to earr<-' ^iliduiDg bidT^i eui^rj 1 wheel, «t<5- iladc to lit Jjreci on tue 
tuocor ot tilt iTGEVfrml apparatua t pages 1(W ,5 3); the laaotw trunsformcT^ 
(page 4fl': the moior^ (j:>age l‘li\ Ae. Finely pkttd. with w**htrs nud 
uuti f&r ooiOiofi 'he hcifE, fc tc. ... - ... £0 17 8 

Emery Whttl. flnt-i ^ m- dlajo, for fharpMltlg EngintiueClSS 
Wftrct Fdt Disc, in. i-Uaracler. for pqli=biui» ... 

W dfil Mofl,, 3i 3is_ diamettr^ foe finish trig polishing 
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Surgical Instmmerits. 



All HilH] r i<CL= lit Ml Fit3£.itl]|M Shut So. rs;o. 


d^di; Su. 

" co StrE’jjht Han dpi kb. .ttrilhiUkv tor 
LLirrr\ rrt-pLln.Es., jti.il etreuiar 
¥B|W ^ £t, r of 4 mm. diameter aBJ j£| 
fv '^ Saine. ifu e for tool* £ wru, ilininufjer 

-., 

fJU ' nitidpEece, shape, wEsli tripw^r 

'Wlicli ili p look insrFLiniv- To 
L ' afr F drills, burr* F trapbiELei, rmil 
c-ir-eiai,ir £.s?rs. j. funs. dfoiii^F-tr ?tr-m... 

, Z iEce* ntrlc Han d pj eca. to ca rrv &i mis I' t 
ar phials. giving longicuAipiiil 
\\ jiti device to seep 

■OOH iltElllDtty 

"■ - Adaptor, for suing u^U 4 nun. in 
diaiqtSitir m hwdpiccts amended for rj 

B “™- i«b ... 

iJj ' 1 Adaptor, for using touh fi ldui. m 
diami.f^r iu lirwrlpieH-s in teaseled for 4 
mm, stfgEs + ,, MS 

“ 5 ‘- Rey iior [itfhteuirtf tools in lumlniece 

Sn, r*c« . 


£_ 


4m 


T3 


P-.'-'M 


C'ritir .Vo. 

75bG 

76S1 



75<sl f 


Tctpumion set by 
Sn'iEfif.Kiilimjt], 


tf 

755, 


TJ^3 

7o*B 

7u£l 

V-jfcfl 

75S7 

75b- 


S[drtiFi| Drill bv Dr< ]{uniaiueL adjs^^blo as iq ilopeb hi*.} 
£yrr. > . Dr. =r.i>]eel. vrith rMSucun" 1 mi. to esresnl ilu- eimitnr 

... ... 

Irapnirtt. 4 ejHp- liaflmetfrr 

M J _ ■■■ *9 I a I id h- 

Tr*phinB. j 

Trephine, TBT-ict rcii-iiuL- .Ik]; »4 mu, diettir-ur foftrf Fi- Xo- Tii^l , 

Trephine. -h .. J 1r 

rp g J ™ ■'■P P F -«l 

Trephine. * 

Blifr r !■••, > stock. wi:2t r;- U-ctiii- hesuh Aim nunl* .a L tw 
Y^ r " : frlil1 ^ f c " f ofl!l'i L, .lrivjiic :Kijf.i ... 

GuisEnifHindJe iur ntt ,u '.-pcj j j[:«>ui aiu-ii ir,.rLin.-. r with Iilmi'I 



3SO 


0 

D 

c- 

O 

U 

0 

0 

0 


{ 

3 

3 

4 
1 
4 

4 

4 


0 

? 

2 

6 

G 

6 

0 

0 
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Surgical Instruments. 


CIRCULAR SAWS. 

Feu working wuh HPuJjaecfE. S*l, ’WJSW- 



Uliftl iiiH Mm 111, Hi. 1631. "Stt 
Gucmlaj ft*.* - . 




BLUJES' If*. 5KD. qfiolaj it*. t ^ 

?d(jn Straight Hafldte for iPddiug eiwnlar eliw^ with 2 Iseja to csclmii'f 

same (Fig.) ... - «.. " . 

7001 Right Apjl* Handle by Dr. Stradt. (0 guide eirculut ifcwa (Fig,) ... 17 
7<5Q3 C£rtlll*r SeW oE FiaUm Steel, 20 ram. diameter, Atilng ts Haodpmcw 

Nos. 7®0 m«1 7W1 .. ■’■ "" ■" 

7£]0a Circular Saw of Finest St Ctrl, SO mm. diameter, fitting to Handpiece* 

Xftl. 7000 Hti‘1 7H0l — — — ♦« .* ”* " 

7G01 Hook Curette to future ill# drilled fragment* out of the trcphiniM ..3 6 


instruments for Jaw and Middle [£ar 


Operations- 



Mg. tui sat 

Orfl-rr 

TG29 Trephine of 
7030 Trephine ef 
7iS31 Trephine of 
7<iy2 Trephine i 
TOSS Trephine of 


rtPlM Ho. , 

Lancet Shaped Drill. 1 mtu. wlSo 

Lancet Shaped Drill, 2 » ■+ 

Half Round Drill. I Ml"* ^dB --* 
Half Round Drill, 2 >. ■■ -* 

Half Round Drill. « ,, with 

]sol* in point (Fig.) 

HaH Round Drill t uiin, vr>de f 
mu Li bole in point (Fig.) 

Half Round Drill, 0 aim- wide, 
isith bols in point 

Half Round Drill, * «">■ *&** 
with bole fa point 

Central Drill, 3 mm. vciic, with 

hole in point (.Fig.) — 

4 mm. oiimtui (Fig.) 

* .. -, tn*) . . 

4 rr „ with guiding drill (Fig.).., 

mm . ■■■ +-■ 

P a. "■ Br r ‘ 



7021 
7022 
:<S2S 
70S A 

7823 

7028 

702“ 


TttS 7631 TUI. 702^ 


6- 6. 

0 S 

Si 0 

2 3 

2 3 

2 3 

2 6 

2 8 

a 9 


9 .. 


2 

3 

3 

4 
4 
4 


0 

a 

3 

0 

B 

6 
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Surgical Instruments, 


"|" “T Vn —£HJ. 

Jrlf? if,, ^ Bill JjiWT K* TftiL 

,M J 1 !!**"'I >"'"■'l"'-.'!. “0 JUM. taw ... 

£a,lfcfar*,3 ■ _ iflj 5 

Eil! B u rr, -1 _ 
ftltl Burr, 4 . 

fl*JJ Bvrr 5 „ 

RU} Et<rir- i _ 

^■Su hi'i^ Jr| ii*n?n h»lbwN 4rf Fjourt.-% md iSrHEvil 


7651 

1543 

7655 

7654 

765* 

7£5o 


7 ft M 

- ito ,, 

- 70 „ 

m .. 


r Ffcr. y 


m 

o 

s 

a 

41 

0 


7657 

r65i 


7 M?V; f .is-. S| t v n ■*» ‘ >»;..■ z 

?•“ t*!-tlr '' Jh '| n , «W*Mm <* 3 (rtpl.li— Tjtfa a jrtuiliiw 

1 1 r 


o a 

0 13 


1 


It 



1 D Ci 


<3 d <5 


J! 


TWO 

7*5! 


Itt oi Sijl Burn uto 


i IJIJh-r jfclL - 


** <r 5BHL £*L «( DrJH t Ram. Mo. T«i7 

! tQ *p*h -|hli«-iLau| linllbw (Fla-0 

i iw «r a dmli* *iid s Bur „ i,> iW W H -ai 

S 1 ** ™" *■■*“«$ YT e .) .;. 

M 1 Flexi ble Trtph.ua h> Ur. fcurhniM-fc. t* ufm, j^mt of J.lm io* an l* 1 .»- ... 

OftfUSlL 

i^-t atw-d. Ola,hr E nlr-Jifl>|■ jnIiiiLhi |g |.J. 

6 rlrilk bn ll-t-N W I I’-i'l i| ■: IlL 1 ' SF\-' , 
St&fid mm dUnH.-. lint jjh 1 9 JtJM'. 
_ __ duel's. g r Err^iji jn^- „ P 

Ssiaq Jf*. jiBi, * 



Tesi 


3CS2, 

£0 LB 9 

i I ft 
0 II € 

1 S 0 


0 4ft 
ft 6 4) 


instruments.fobI bisection OF/BOWE enlargements 

OR PROJECTIONS IN THE L NOSE. 


r 

Z4 


?F7]„ 


3T&. JtfH. 


No- rjtTa. 


X*. “fiTi]. 


O-Lif 

i*7? !« 4 =aljt ChIU1 5 ir Dr, 4. I„m r wife £ FI*) _ 

-e-J u tP u^u ''i 1 ]Ji " mm, wiJe-rFSj,-, 

if'™ H.ogk ChLltj o a5 l‘. riTT'^-n ii-je( D Ii^jpIc m Lb^- m-fc|4 fFiii. t 

fQ. :■ fl-SDtf Gh P scJ by I Jr Hi uilL hotik 14 tlld ln-ft ■(, f i J 


£0 
ft 

ft 4 E 

0 -I £ 


7,5 71. 

?!□. . 
'4TfJ 

3f^ 

Jfa, 

rers. 

at?nl 


7-:o 


~fr ~ _ ~ ■ rL - ,_ J 1- -*. - JT J - ■■“ ■ 


L'riTr^n 

7676 Striijjbt Saw n-iUi tmll (l"i^. i 

1 S - l^n-ifiJiT Bnw M ll w -1m |3 mtI t ntf.1 . 

S*W d'lirr^l io cl,.- !i-ft | , 

p? ri Wifg 6b&|iEd EL-iv-i . m-ml c u rb^ o.i:ail -. t i j.j 

Grtfr Wn. 

_ fiBS ^ 767S Hflie 

E*l 



7650 


>Tw+ S; ir=;»E] Xa. :£^, 


Epcfukm "s'Hh "i-iii Iran* mid 
■’Jwjrt .ii in (ci intrurm-L- iEm 
ioalninHfHbi pii a|itTiiii^Hh t-r ibi^ 
tkiw. Fcir £b^ t-Fl -JiSi- ^ 

S-^dtliluin .1 - j‘ I'/'i i; ■ ii .L l-.r 

Elir rifl'in \ ._ P 


£0 

ft 

O 

0 


0 


Ift 

ft 


-4 ■ 
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Universal Orthopedic Apparatus. 

Fcir gnxril or:hop«-lic jrtiriHltf. for rlw mnUlHOt Jriicttam, BpnitH, 
ami luahjon l - 5 rttLiUm^ from afrfdeiUu add -ail HmiJaE taAefl,tm Univc^al movement 
&ppli*ncfri liav* bttD loftily cflP5imeT,l by LLn <m the valued isi^raEiofts oE 
uumenjui tdeULMl frim-U. Odl- appliittce pitta viitei *»[?« axercmfi and ibe miner 
[.A^sivn csvreLser- Oar tpfkime□ > h:ti Lmji fo il^i^ned, iba-t auy certain fJifE^ oi rbn 
Lady tan t« subjrescd to rite- mDVbiLJt'hU, fcnfitdy by thr =m?L^C ucin df lb.L h nWCBHrj 
uflilitiniial eoLinEtliu^ putter eocli cif vrhi.E±L is mad* Eo wiLb ibe 

one naaiia iuaelilm, and L-ach aemnj for Ehe esenflse of ^seng gpiciitl ^art nr pari^ of 
the body, li if MiJy tL^e^-=ary eo ebaasgo ibesc adjuEtTm>nCs in tiller to trader the 
npJpAmui =aaiablo tor a difft-rertt f*>rm of es:mw + md lluu erne is enabled Ee dlili*s: 
ilbv desired form oF e-aercJ^e or tDD^UDm in line motl simple idd convecu-ujt maimer, 
wiihgait iraublt &r J&ss ot [jek 1 , M nidea, pirns* nr ttLoIs liiubsp Ac P| e*n be iretted 
finite irulep^ndem of tacu □ibbr. irsartEy &* wqilixu] jri. imse. Tbe Universal 
appliances ar<! itiwfow eieeedinj;Ijr tuaftnLent Hud easily iUUHpllltLteil; they art* 
tflidspB in il very taifli ant -n bene lie caS are :be fsbilIei obtains! tbtu they 

will turtly become centrally mlopK-di in ibfr nfflrfntun? in every Lurapiial* bjdmpftEhie, 

and dmilir 


1 


jit 

jj 

iii 

i 


11 


CouijKiffrll with :bc previously cauitertOiii* And. cSpen sivf iastallaiions consisting 
of il number of tingle a|i|iiiaii£i-.i| our two l" nivrersil Apparition nuvurwlly work 
cml Cs.Cfcdin"Ly cheap, wbQt (it the -irac time rrqniris; but very little space, ami yet 
Utin« Thoroughly rrtkiCM aud of all-round utility. Far these raixOll! 1 they appeal 
equally to the Medical Fracritiaiter- 


11 ACTIVE 11 HBlVERSftL O RTHOPjEDIC APPARATUS . 

Construe tion. 

Tilt? "Active’* UniwrSsJ Apparatus is cwirpcuMl of a strong baso-plute with a 
vertical column Hf-iiiig’ ffOlil it about i$t ius. Itigh, with a weigfiieJ pentluLacu 
twiltgiUj iwia i die borLionlal an-V L juppsrt^l; by [heealumn. Tlio iveigJilsi fl*ccd tnj 
the peodiiliiui :tiv <ijfeislly ura>le of rllefemit weigh:, witli iLe object of (fasing ibe 
pOw-er of Tbe Kmiii. At ihe otbi-r >-ol of the uariiomnl mlo are nttavbej (be 
special coanL'ctioitj' or AtMcbmenti designed fur tbe diiTen-nt parin of tbe body, 
fliir LLte s.lt verv quickly ami v.i-ily inicffbaujejbLe. so that nee van cb^nge iunluntty 
from out uiOieiiieut to atiotber. Tbe ptn^ulliut It^ilf is not hied immoriblt ou to 
;]]« horizontal ay I*, but e-w bf mmei rauml about It. mil ojlci lie fi^e-d to say position 
by lniMiti of 4 sprina' entth. By Ebii' Wfitni one can arrange that the pcmlulnui— 
vrbieb by itself luuy; *tv,a\T vertical— slmll plaet the asle at any ilea i red angle nullml 
lb* aUMbtoeuTi fttt=Ll to the nihtread ot the mile shall *traiglit or oblique as 

desired. Thus the uvrcci-tcitm of ibe oscrf^« can be varied as required, ncoOtdltig to 
tbe iuJjM^tiueat =0 that in one raM' for instauce H one could obtain n greater degree of 
upwaad bend alnl itl another a greater dean* of downward bond with each 
movcmem, It is [benefore pufiible to exactly adjust, ihv viiercisc to prodiici- rh* 
requiEitc effcfl- 

The variotiJi exercises pw^ible ore sbown by the following pictures. 

With each exercise ;hc extant of resist an cu to be overcome can be exactly dosed 
■0 [lint 00c in enabled to CDmintnce with a >uluII effect and Lu irtCreASS ibe same ill 
‘gradual rticeessEnu. Fiir tbr ireannem of puiicnt* fullowlaj accidents aal lit faol for 
tbe whole lu- lIloimi 13c usttm, this is .m aiiaolntety rtn par taut and osseutial frclOr. 
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Active " Universal 
Orthopaedic Apparatus. 




Aeti'r luir«wl IVadtttiUai ApjWMU i,No. f pM) wilh a Ltiiu)_■]<?E-e inLU-rlimi nf -II 
fcn-Hijfltiir Lr> n S‘n r 77051 Bu>.t tviib the Ewtit^ t'lisir N" tiffli*. 
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C - bjL=ip.Ii. L'ylk^-Ei-ja of Alt icbcim’* far “AcliTt’ Pendulum ApjMLrat.il* 
fSS'u. 77 r 1 ^ 1 . nuiaiiu-il tia Beard C>&- TTl'2). 

Ortrr $ P. 

7700 11 Acxtve 1 Universal Orthopedic App&fstng tor general 
a n iJ 'ptrt'iil] XMjji"Qfr-»Li-Drapr B FalifS} 1- I'Exaiac] l&d in th t«0 
adjustable 1 «.l]] ■ur-cijbcSp anil whli iprillg ^cch device, to 
cfluirol h Li b tlttm of ihe TDoseaapent, As described 
previously. Fto-j -p. -«- —- -r, ip* W W 5 

77(31 H&avy Pendulum Weight- f&pecudly far the trunk escrriscs 0 13 0 

7 70y Com p If te Col 1 ec tion of At tachme nts tor 11 AetiTi.- 11 Apjpavatue, 

af Stufp 1 ta 27 end So. 30* iFig.Ji ... +*. 11 16 9 

7712 Wooden Basird on which to hany 1 tie- aicachmeois t>[ the 

p "Active"’ Ariar&Eus. Xietly poliEkiCcL (Fif^ -- '2 0 D 

Oiviir Hn. _ 

77:10 Total price ut coldplL-te “AcliViJ 1 " 

raintlll orthopaedic apparatus ... £23 19 G 
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“Passive 11 Universal Orthopaedic 
Apparatus. 



Sjwh tnftpT?d SflsifL 


iiiiw iat n3o] iutraliwes *?n:-ri1 important a^iraDEfl.gefi, pwLjjiljj greAkr 
vsieac of U.*Vi.Qirtil Aho j^ni^r frtt^Odl. nnd tbrebj penuktiug mm cffirithL 
cnmiB^r on: of “tn> rtnous HEtniJt^ The iLupicmimetnj render i ho ruftcbiflff 
Ti^cii 1 uier<- rSrtSir- ait tTcry »ipi«i + The earlier itioJcl is id he i^n on fallOTliug 
P a S^ 

ThLf "PiEEive" lebtrlal Appiniag eonsi^s of 4 airoaig Irase plate, 4 lUteiil 
^itb dv-wCc-tl Iraun: tvorli. Tito bHlEOUUil h&Eh ubach carries ihe VArHPJ 
■tlaefazaeasia :□ m m optEilHn i<j means: of che* fly-wheel, the isle 1mm ng nuuk to 
carry each di the ujflVrvDt attachment^ ami ciuii etuibke all the ilcsirFil overciseB 
in he crutaiiLrd- Thb idie-tfftliaii j:ikL' of [he Attach mem* it effirt veil es&ctly a* in vbe 
case of [he - AcmV apparatus, The whaio Apparncut jj ray simple umd eouvenient 
if nuiiijpiiliijflfi, And >io?i u-de J c-jii ami any pmtoeu k ngis'k-MlgO- Each i^t-reiso h 
«parmt-]y ibowm by aUuErraiiou ;tms oho m^ily obEifltS 4 tlwro^h [den flf tb* 
apparakk, The- irhiiif ascle in which ebe irmous ait ich unejsla- are liueJ hy ;me:i pr¬ 
of a hvet It jirran-_ r ed that it .j possible to adjust the sEartlug position of Ehc 
fl-xmUv hi iie = ired, permitting vh* innwc or decre^i? of the Length af way of tho 
es^rt”+. ru ^ill. Thus le is possibly to h-tlwl a greaEer esictit of hem I i II £ or of 
_ : [retch ■ li l p . grtacer i4duction ar abdUHioOi jjnsi a* rtriuLrftl. and can esaiity adjust 
every 3 Ling :o cravide any deoi^e * 1 " T MttPfr accordtijfl eo what the pmk-iil 5a aL-I< j E^ 
SESU^. 
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Universal 


Orthopaedic Apparatus 


"PbtiTr " CtliVMS&l Ucuremtn! Apparatus (J?S, 77-J-OJ with 4 eawpleie collection of 
ArtaeluneniJ belon-jint: ;& Li Ko r ”-l4l uii'i ™illl tilt 1 EJ-SiPicifc Cfcm'.r (NO-- 7B01!|. 
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C-n_ ? :tLe ef Jap h F^Lvh" L'uhHiud Bonk* 

AJrf^ra'.tli I.Xy, 77^'. DfefHU»#4 «ll Wundrn Hcanl Tfllft 


Criu Xh 

77 10 • Pfisilw" Ifnivemi OrthopsiUc Uppinius fcf ji ntial 
aiLii s-P'dil iiit^hauo-ihtrainr* Finely c-naLu-ull i.hI p with 
noj-i^tkAiflC for wnsTMllliuj Lbe extent nf 5 he a&nmwifnt. 

1= ijeirrital prirvEoLi*]?. Watbem attncbni-Oillft, fani Lit- 
dudLng ciif flxIjnaEatilk LLimlle, urhicla at line ^w\m lirai- 
Styvi t 35 (Ls tulLUilv for ibe aliouMer rotation. {Fig, i ... £20 ID 0 

7;Vi Completa ColllQtlQR of Attachment* f« ■“ Passive '■ 

ippir&tbl. MttiilrfflSjJ df N'oa. X a, V, e, fll, 7. 10, it. 

12 , ]«. 19 . 10. 17, is, I El. 20, 22, S3, 21, Si, 20 , 27. 

2*. 2D. i,Fjr,J... -■ -t .. 12 I 6 

77i? Wcoien Board on nfcieh io hang the fctUfrbcicnLs of tbe 

'‘hfliijf*' Si«lr poli«b«l- iFig.}. 2 0 0 

Orfitr 3a 

7750 Toifll Price of cuLuplct.i 11 Pliiive 

I’ntVrfio] OrcboiuL^ltc Ajyniitie ... £3» 14 6 
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Separate price & for the attachments belonging to the n Active ” and 
“PasaivE 1- (Inly trail QrttiopaaEe Appliance*. 

1* Etumlte l-vr rgcfl-linff H» anm. lEitrckci A 111.) .® 

2. Pin(c f'-T Ih JiJli?|J |ijid Fih i'i-,1 lii:L r -aif m i'ifExertiifl A TV, 

P IVr. ... „. ■„ m fl ift U 

1 Ki.niiL fc.r Hsipr i Is r- Inurr ami iur ^'iiding Alnd of 

L |I,P>1^ i-MlkL tlCTCiM] A Vll. ftlli P VII ) rrr -* ■■■ 0 *■& 0 

J. HMfl for dd^nv muVrra i.'iit of tiK'-'L AJdiLiitio-n and BlKkirCimi, 

lEicf^sic A YJr ind P VT b i m — — «- ™ 0 10 & 

3_ ] Ijindll-e for t-.i?ni;hij of {.Esorelit A 1-tul P (•> — ... O & 6 

□. Sllyt' Hills (iHniBjf jrftRt. lor routing "lie le^. (EurdluA X- 


OrAwr At. 

7760 AlW-JtraMii 

7761 

7762. 

7761 

TW- 
7 m 


1766 


7767 


7765 


7768 


7770 

7771 
7j7£ 
7771 
1773 
7775 

7778 

7777 

7775 

7TO 


7780 

7781 

7732 

7763 

7763 

7765- 

776fl 

7767 

17 B3 
7769 


7, 


iad P X, 

Sfct*£ wilH 'Ivort fixed canned! ng I zrntm 


0 10 6 


(E^ibt A VICE, and 

Xl-.iCid P VIII. and XL .. ... ... ... 0 1ft A 

4 Strain fct kclto™ InteHnniUtt plffi- Triih It™ ucruTM for anlkk 

raiailoi*, . ExttdvtA IX-a «+ .. — 0 ♦ 0 

?. bliiTe 'jtkIi i anting i^J <-rm m-ticn for anile rdaLuiL- lEnurolui 

k LX.) — — ... «. '.n ..r m ... fl 10 

10, ■i.ip n-ith ■.Ibiirt nn-clr pcrac ni iPilcrn*i' , dMb& pEerc far arm 

ao-i kg toCiLluo. uIMfor Imoding nElrun'c hidcvinr* Egi-tv-at-if* 
an .'i i.. a i t^ar-J-. iCierdii k ILL-. X., XEC[. Add XIV., ftnd 

p X.. XULfl^l XlV.i . „ .,. ™ h ,- 0 4 0 

LI. SIlOFI Tilth beruu-’ ni EHertMfHrtta -[V^e* Je-r bending 

ami .infiling tif ahlSe. lEintlftfl A U. P AL). U 0 t O 

LZ Him Tar -lid^g nn wicN i|fli_ jVir buckling and -iruLcking i>f ksira- 

:fcinPC=ie A. XII r «nd P XiLi h , ... .,-. BP - 0 1 O 

l3L Fi]VUi>[ fur ib .7 ki^er leg for bending and Vtnlflftl-lflg byi.‘e. 

i F-S*F5=*0 A SIT. Ann F XII.) u . ... .rr “+■ — 10 0 

11. ,\®gle .oE^nftLHpnlu piew. graduMwl, for infaUmi of kind nod 

imide. ,Esu tSbf A ll. Jt II d IX_i ... .... ... 0 8 0 

1 ^ rpluLrffflftd lUjl^wn: fcjr K^aid ami (fawn f<Sr tedding U^L 

itr-ceLlsD^ fllbdadindflngrr joiulA. !Ex£P£lie A Ifr ROd P Vrl 0 7 0 

16. L'pfcohHFVd inppnrt fap (Ite <i]tp^r part of lltfl li'fi. fdP • iiMiiLmg 
■l r 11 .1 ^ci-L-Tuhiiaif cd \wl nn-,1 >.im 1 ^ ioimt^, i fiiercaiB A XL .mil 

XLL .ud PXLindXEL) .. 4 11 0 

IT. fifcrtL-ht in^rinrdiwSe T^T i^-|hil in ff ol trunk 

foi-n^Frl'* “-.nil lExtro-iw A X1E1. n-Lii XiV,_ ilLd 

PHIL Hid XIT f ) ... --r -. - 8 & 6 

IS. EktBI Ml iN-dr 17+ -*■ ■.* ■«■■ ■■■ -Hi. *“ 0 6 6 

I0 t Bk<irr anfiL- pti re □" inOertnedaftTe |durt foi* ’.iduviuy mwFmpnl 

wrri^iL .Wdtlrlloa .^iul hbfti.PtEHIt, lEjtrdit k VI. and P Vl., 9 5 6 
SO. L jil »i-| srt™i -u]i|iorl fur Ioil^ nra L>r rpl n ti nn af Tvri * J _ binding 
and ilriLcLnii^ 02 U^tid -iilJ lluger jun C9_nn;l 1«>i' hwl-nnay 
anu^^-HnHftl «l l Eiiircjit A 11.. lT. h V P| VI., and P IV.. 

V..VI. .. «. ... ... rr. .- — 0 14 0 

£1, plate fnr rat itira dE ^'rtal lEiercjffl A TL) ... .... _. P 0 22 D 

£Z Upbcluered clampOiiEb r*U fur landing mid Unduliing«lI lhcilI 
and ^SCrellO A V. and P V.) ... . 

^ Tjirift nphoM*n?d plnit fnr tlie f-Oi- beti^ilt^ tT^iiiL Iprwardx 

^inL h&Llujird^. t£xercLie. A £l V P RDP- P EIV,]} - H 
24. Si^fiO upnnUtcrH pJaU 1 fi-r Uie tmok lideiraj k 

lE-ier^kie. A XIIC. lad P Sin,} ... ... ... ... 8 8 

£5. S-iC'lC P-i S' If 21 ... U . ... .rr HI "■* ■“ — 8 5 

26. S'fl. 23. bnt Jot eEii^ filbnl ,«*■ m -■■ ■*■ 0 -3 

£?. Unf Tiilh -wow ai ia(mnFdl‘ate pi«-p- far bending of Irunk 
iiJd’njbiT. EnrraflTiP"? anil lsii-1: warn. ^Exa I^Cl1^ A XUL ftjid, 

XEV a . aasS F XTTT.i-Bd XIV.J ... .., ..+ -m- 

2k VmSioL^utciJ -plmf lertba araik adjui-Ublo luirilWogram 

and linin ‘icijjjrtrt to tw nii#unted Oft t>iv yimlr. a] Lh-n 

hup-uaEUa. fer *nd lu^criii.g or ht?i1. 

p EL) J.I ... H 4 - *■ ■ ■■■ * _,r 

28. LfTDr for brnilLiig aD>l i1r<fccliiag of bip joi-itE. 

i EKrcLx P IS.I P1 , ... +« 

30. 3inkf e rsiiL fc.r ^ian-d anil onblt Hi(*tiDn. ^Exir-ili* All. t ,IX-. ;- 
S' B. — I'fit tiHnchwtni /iff <1 iTjii ii ih'f rfAonlifrr r*fNfffl-ffl rtfi#r [I* ///.) |J_pJ-L«vt ty- lljr 


0 16 0 


0 5 6 


Li b b 


1 10 9 


1 

0 
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1, 


W 

The Exercise Chair. 

Tht ssfrtUil Eieicke ChaLe wt Wt designed ia nr ^r*At ianimetAuco foe i\w 
t-iScEfriiT cfiftijiH; out o! The- tseecip&H ivicli our appnraEiag, This ^laair is of mm, 
iSutlv tBiLitlluJ- h fei (xOyidtd wick urs adjmtfltlfl h ,! U with uphuJaLeret lsnclj 
fii; p asL'i ;:jtJ tan? ctri^ adjatuW-o upwmrdp dwuwftfd atid tkfowvra. 

Tbt ’fax tan hfr fldjurtei ns to heirin aili! (he h-a-ck rm^niLe indepenrilL-ut qf it, 
sr.d Ik- binned iackrcijidi, dud e^n be adjugtfrj al wiil jh r% flaming or vm^nl 
ptirkign. In _:b^ fij ir i% po^bEc id give each patient not qial; ihe irmal £ois, 
TtciettEr but a. so thv btE: ami mem GJS:fEi.n 3 .( posiUDD acranlaii^ to circuinUtaliecfl. 

Faicee ; 

Exercise Chair for l!l? ** Active ” or H Passive " ITniversai Get hoptn-dic Attparauu*:. 
Cf iron, finelj euainttk-d with adjustable ^aLand; with tool rest a 
adj r ,L?q nkl e gjiownt^r 

ClEdlF XD. 


Taflfl Wiih&m liadi rtit ... ... + , + fc+ , ,. B £4 It 

7-rfJd WalJl k;cL rest, winch can 1 m? adjostri a.-: desired iu scmjgjfat, 

#Urttmg or Uctartri po?Uioras, Ulu^traxod page HO ... +li -6 10 

Er.fl'oEtc Chair, n? shore, hut without font msis. 

7MU TVilhom bacli r^Ft ... .... fc+i **, , + . 3 lfl 

TtHtl Wi:h AdjaAtable bark rest as sbohe u, P T „ S IS 


Breathing Chair, by 

Prof. Rossbach. 




' L _iT- 


>:±i Lriv.to. 


Cm ? _ r ji: oil. 

Brtatblti^ Chair by riof- liosslxieli- iti wood. Of ilfpunt appearance frU'l 
wtil and ^crongiy urnde and provided mih intk rfflf. With tire Adjustable umvin:- - 

■hl!L!“ and with pVfEEute jacket, It tusi Ur adjusted to Eiiii any snuaee- 
OtilJ sc* 

7&iM- iFlf.) -- «* ,. --- *£3 IS D 

(_':.i-L iL-del ioe the cbiir „■ *** +■* -- i 7 B 


—n p - ^ 
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“ Velotrab ” (Patent). 


For Cycling Exercl&e, and for Cycling *nd Borse trotting combined. 



hl Veldtrab - 11 a lvcLIqs, bCEHe-EroiEuig and bill ^limbing 
ipparaiul. A lltw and Sflcflesafill marbioa enabling anyouti 
m enjoy lIk 1 heneflciil etLeflll ol ihosc dtst-rvedlv popular 

V&OKHt^—cycling and Uorst iraurn^—fl^wki pre¬ 
paration, without utyahle, vriE.bout risk tU+d without JJ^cai 
initial outlay and e^H-nse □[ Upkeep 


From u airkc]y medical p>i u E uf ^ kw 
the " VclMfab '" &rijGXrf shfl iuiptiriam 
ftdvfturnge iliai the extent ai the exercises 
is under perfect CdOiroit and can be adapted 
to t Li/ mjuir^encj. 1=1 * Cia - e ^ ^dividual 

ca se P Ah ilit bitwise can bo ! a ks Cl \ udfKir^ 
1L1.1 mkiol liic road ud iho weacbui 1 are 
IToidtd. and nervous purivEk-i find others 
whn have bat link i'm* to f pare are thus 
enabled to Like che^e popular and tune 
ficial ■ wbo □thumile would find 

it quite impossible to Jo jo™ The ones- 
p«C*rl violent join duir so unevenness of 
the roml- are libk-irise absent™ 


fc ' Vfti-j-nb.' J md. ?aj^_ 


Moreover, tike eserciEG fan be tuken EGgoUrlj\ progressively and e-ysieniaiitiully, 
always ll my wential EncEor infill Jl ecbnng*- fh^riLpflaik trfEiiuacm- By pto- 
gttftivdy. ht mean tb*t The eani^i fin firei Iwi taken with very tittle exerugn, 
:m .rJ iIk-h* as :be user ^;ilsi- strength _=o ibe rcHslQdCc Eo be overcome in the pcdaLEnsg 
^Yi^nni. ;ind the violence of ibe trot cun bo gradually men -13**1 siccordmgiy. 



’'TtlDcrab. 1 ' Kd, TtSli 


Tbe cycling movement i=: accomplished in Ul? ■hlIUo manner 
exactly as with an ordinary bieycl#, the machine beiu^t fitted 
wicb crftsfcl and pedals,, chain ivbeel and chain a- usual Tl-iis 
■pe4aL!i]!i!T movement is ;i rrnnged EO produce the horse [rcLt-ng 
by eausin;! the fuddle u> jump op iltjI dewB, The innduno is 
provided Willi & bandit* For regulation nr the trot, uhh-b tsm 
be put eorupkiely oue of ac l ion when on ly the cycling eseroUi- 
ef d^slteJ, iLm.l ilu-n enn l^c gnulnillf iiacrcMed to the extremf 
jailr iisof a [rolling liQt^- A bundle LS nLfirt providtil, oiwrifliting 
a band-brake, which p^rmiLr, u fine graduation of the ^Ercftgth 
ont.^irT Tu drive ihu nEdits, .nrid thus the oxiem uL ihu 
re^iitfiiuze to hn nvcxeomc can be urmLely adjnsted 
to soil the wpengtb of t*ch intlividunl uwr. Botb 
rtjEMlstEoH3 can he operaied daring ibe nserci^ TLo 
paddle end tiaudlc bar HTt likevt'isc adjustable. 

TLs machine U very qtirmgly cos^STUCK^l,, And 
ibtira Arc lu i parts whatever to wear or get aai of 
onlre. The iiaustration aboire the latest pattern, 
which is designed 10 >mttd Gcinly on wny iloor. It is 

E rorideil with *p«i&% bf*vy leci h wiih mthpr feyt 
uniiUhr and stands firmly without mjhirLUR any 
ti sting. 


Ord-hE hi?* 

7^10 Jh ■ ■■ ■ tt rrm 11* ■ «■■« 0 Q (J 

7S1S Siualler Tnodilfor tbildrCR. F]g.J + -- 6 0 0 



















1W 

“ Hellas ” (Patent). 

A NEW APPARATUS FOR ROWING EXERCISE- 


Tbt “ Hp.ilaa " la .1 nt'tf appiruiua fur romiug * s WCts* f After cycling and bone 
lTuning isao dnubi tbVil rowing ranks neil «■ OBif ftf l]m m«t |X)[iiiEhi and 
beueftciaE of fjercief*. Pracii?Ail* cbo ^hdc UMHoUr sv*t«m nf Hi* body incalltd 
in mfl-t ineidin? ccrttld -=ci= of tuiiacte* whifili prttdejJly remain quite unused in 
oar osJinary *TirT4Ay estsIcSlftS, ManoCfit, the mmvjueDt a£fc;is the xvhgle of ihf 
&rL-mj5 of cWc and *l-lora«l. Almost eWiy part, ere-ii including ikie wxiita and 
AbLltF, is s y it l- mailc ally cxerciitd. and ;be ftXHfflt of tb« 0XHC?*O M under perfect 
conerth 

\VbiU ^DrsiiW lh* macliinfr the ncrcEitt pulla agninat a large spring, HttlfUljgul 
Uke the iiULTr-prih^ of a clock. Uu reining hi* pu.ll, th* spring lakes tbu UWT 
forward bs^o on hta lining ^tXl which mss fib rubber-tyred wheels. A 4|ttCi*l 
l ^wJ .hmlcr is profidtii. so ibat by ibc sini|jk tumid# of a. liatidk the Wltenior 
n&fUCfe ■ili'jrtd lathe pull can we aceuracely regulated to fbtl all requirements, libl 
itit brute being fitted u-itll n patent free-wheel arrangement does not c.yccI an wtiun 
a^ainei the ipriu ? ifwr the pail is flubbed, and tbnrtfore tbo sliding sc At it taken 
forward *X«il* a? if the bmfce tte» Ml fined- A particularly well designed anil 
eOii 5 tiMCt(d tticbibe. Mid a dlsriucl Improvement ill MYCmd respect* over previous 
very much L-btaper. 

Tki-rt i# cmhing 10 wear and mHlilnq tojiet mil of order in miy wav, It i- 
cniituncKd io polic'd wood with mv’-al pons nicety enamelled Mid plated, and 
jLlingYtber is of MteUeUl dwipi acid Amish, anil well and Ftrongly ruaclo. 


«'JJ ill >■>. 

T*?5y j>--« ■■» — ■ ■■ ’" + 

Tt;i Smaller Me del for Children 


Jin - Jd.iW Miva rviy Ittlk mm vl-n JM in wc, Airnwif it mn t<‘ *>{< 

rt FN'<M% Hfl i'Uf <nrf. 
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647 


Physical Exercise Apparatus. 


I 


t 


Apparatus for iJoriz-antal Turn¬ 
ing and Twisting of IVlm. In 

dnely poU^liCct otlirood with su-ni 
upholstered in pJia_-l]. Thu 2- supports 
LEiteaaled La kos-p ihpshguEdera alright 
iLre odjia^tabtf. in^sntu^h ha they eu-n 
be pEacud more fcr^uri or bacbwattl 
ns required h and thpep, too, ire 
rarcred wiih pJubh, Twg handle* 
aji 1 provided for tiie hands to .a?ip, ua>l 
2 holders iti Hakh w pluco ibe fact. 



The 4pfHltmtlfcS GUI bo Used by rdttmr 
Inuii-s or gc-nllciaaen,, and provides -% 
i-erj- eflfcttiu exercise, Tim sboaMnirs 
beitijbtJfl iEmifihc cbf \vnple mvnmt tikes place in iho lower grart of the trunk. 
»im l sunny mueolef of the fM$ and abdomen ire enEJiJ Into play that iuv: but 
rarely fflttllsed id grii-t^ry rvecrdaj Life. (Fie,' 


Order r-e. 

T9T0 A papular smi use fill apparatus ... ... *■* ,.,£900 


A number of other physical es*rcittr appiraln? aro uanmafactiired,. fur pulling, 
rowing, hill titan Whs:: for eccentric: laming: am i twLEiius; of trunk stud ftlkEoanen ; 
far vomica! swinftDij morfiuMH tff trank mtd jbdoujen ; far winding mG^niiLU'ufcs ; 
far unJElUfra of the ra&^nstncs as S45 rawing j^., sHcba rat loos a^J pcmicukrs of 
which will \m soul an requc-Ei to thoie tpctmlly ict frosted. 


Wa ako supply ifac Inm -aitd frkborac* Endive* far cst-mse of special partJ 
n[ iho body, many moiur irim, -u>.h as aid in cquumud ago go thg CoHtiriuul. 
Ulutimitona ami prirei -ilddJy submiutd on roeeini of iloAayiie t^niwaaeatt 


Wo undertake the -comp Lets installation for Hospitals,. Hydropathics [laid 
similar JoEllcuTions of ovftrJT Jem ri piaau of 

Electro^Therapiniig, Hydro TbiraptutEc 4 Meehano ThBrapEutao Apparatus; 

a am nuifid ami fubidilfv apparatus a[ ail LJu jn. 




r 
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10B 

Swedish Exercise Apparatus. 


Dating a special cabinet making ud j^itld-rv warkshflp. we ore m&aiiig a. 
specially of various appsratas for S^e-ilist i]aov<mients h an approved ntr-chod of 
treatment inurh WtA in eftiy afltlEem iviik eleeErtt-iherapuuiiefl, 

The following illtLstrasion3 of high fttnl low pUnlhg serve io inrlirat* ihi* high 
ctft^S of rixir good*. Thty an? cuusErucEed by our nwn wflrkpcoplt E& Hit designs 
and measurements of a well-known Swedish operator, In every deS-atl they are nf 
she hjfbesi cla^s- 

Every dfiEcripiinii of such appliances can Ik supplied, and wc stall] always ln« 
pleased EG ?nlinn[ phoi0grtpti5 or illu = erasIpus with b*Et prints on rtedpt of 
TGqoinuuehEF- 


High Plinth, ftl ill vaulted above- of she very be*l make in every dc-cail nxnl 
highly finished. Well padded, and covered with plttflll tit* with leather closb- They 
are of vc-ry fmnjj ennsinitEioEi nnd, elegant appearance. 


Oidar Ha. 

7S'-0 


TSBL 

7S&* 


in good, liirawwl .-, 

In solid luttlicigiim',.. 

1:: [i].iiri Troon. Hitapcr finish 
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Low Pli:dftS. i!3n-Lra:€d abqmi oi veiy be=t make in Avert «loCAi] fl^d 
1 1 i-glilv ItniitiHL Will puldrj and eovt^-ii whli plash or wtlh leather elailu 

Thujr a.vi L of nn BUO^K ^.u^riaeiion and d^garu. appearand. 

Oniir 

TiSS-C *» la good liatrdwoed! m + ■+* 4=- £fl 0 0 

TSST ... In ioliil siiaLagony .. *.+ 7 0 D 

78-83 In pLiia wood, tlKnp&c fisuh *-- **- 5 Q 5 

When tynloFEHf Oilier bk H h or 3tm Flinch s plta^n if pluHh covering op 
l&4itLdr i^]o[h pve&mcL and roEoar. Ed ^'bith w\ i iviU adhera clb near 
pttiAible, 

They run b* ttHHfLieU"! Ed ^peo^id dimensions i[ nM^LEn;*-^, or ran be modified 
in my K-ipcec to comply triifa Recall pequiremeotlE ot ediidmunn, Pri«B cm 
rMtcpC of ^wrtificatlrm. 


Swedish Exercise Apparatus- 
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Personal Weighing Machines. 


iB Standard 1 Weitfhanj* Machine, 

For mv in Hur^^s. pitente liOUtfS 
To wo-i^li 'll jctriH'- 

Chesp and light per Joiia! weighing 
fflldiint, COllLrffiHv with vtains.4 wacJ 
■■Futill Lifegd height-uieaHirii)-* 9-in»dnr j l. 

With platform in. by loj 331,, 
hr ,iff steel ji'.tJ nod slld*+ with linliiiiLi- 

servTr (nr tu* tdjpssifciun. Ironwork 

nr-a-cl v jajraunc d. 

V\ milt liewht-iiLe-iLhiLriil^ hlii ■»> In l'l! 
graduated from U ft - EO fl fib 4 und 
fitted witli pul^nt flip ter locking i\ir 

ho*d*|do*& lo [ifijI eiqti while rofldEng t\w 
Ul-Ikui. 

On it ife. 

THiXj Weighing Hntldae only £L 6 0 
7fl02 Stained wejod. sca^d I 3 0 
7 fc'Q 1 Hi-i win. rci tt >n mig slau - 
JiL'd {its Jk cjj Lo 
alauil) f4 . ... 0 15 0 

7 91 ft Book a penally rule ;1 uml 
indexed ter record in g 
the Wtitfhw ft hfif Lies 0 fi 0 


Weight Machine *icli uiensuriap tmiidnid, 
ter e6i-“iiJite^ rwm> fc hospital*, ftc. 

To •sfti^h -Si ^ooe hy ^iaajjie- ounces.^ 
Hfijjdiooae "cak wiib nscktl-plaioii brt*;l 

pjoniiL^ xitid pliCteMti upholstered wilh carpet. 
Sic^tl-pUc^ It*** sttefylrd. flWDttf balnuce, 
sitrf ’TiLErhtiw " Best biiftt«3td sitel Laifc edg-Ci 

lUroimhouh „ 

Fitted wiib fbdmg Eiandara ter IIHttflJiniig 

height up co 7 IE, 


7fti^" Witli hoxworf sM^'-lard ... f IS 6 

"S \a Wiik n:ckel-plMed ditto .,. II 13 

7PS0 


Similar iype muehiue biu 
sinmU r design ■ T0 wti^h ^ 1 
kUAikfLKylawncH --- 3 15 0 

If with fcos-wwi lit icht- 
iDttEariu; stimdud ^j^dQr 
LiUd iwni 3 Ei. la fr. G rn. 4 15 0 

t&lft Bcol; rfwciaJly tuled and in- 
dtitu tor rwowliuj ibe 
veti^Qts nud hhghEi ... 0 5 0 

Tb-r Uah.'hEP4P« «n bI-kj 1.W tofldi? aiiii 

htajUDfr -b JiivEi :c inlHL -up in =u^ rii and £iH?i-h 
tour i E'-7T a . -ae slightly IllCfi-nteii p-riL-w. 

" 31!u>tmiiwFii :j|uJ pan lean L^t ff TnriflUJ anjfWLbtir, 

a^iornlit. ^uii 1 SlIil-IT partial »&d J-l*^ lik:^hfe.- iispa»ufHiJJ 
lEiftiliTai loiJ^. ,V£.. ^Llt Ve fluid mP- r^uciL 






“— 1 
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Elec tro=Magnets. 

For remp-vin^ Iron, (tc- frqm the Eye. 




Haab's Magnet, 

TIiLe is u taF"B slid very powerful 

iii n l h e«?s^ £Dih3uimu^ if am the jjiujn t 
itnnptnes ai 200 voltSj and capaM* of carry- 
ias£ over £00 Ll>h. 

ilaimccd up on heavy Ibor siand jl-> 
sllWittraiwl* on caRtara. With foot-s^riteb 
for f^itcbio^ [he- current on and oil. "hVstSi 
phitit and Tnib !■? diJTci-ient paititi In .■sfimw 
oft, 

grant X* 

TWO . + E „ £33 0 0 

Lar^c Eteciro-MagnEt on celesrcijnc 
llcor -Mod on euslarj- With a long iron. 
c&ri 1 ii^pt'iidcd Lcl a Turk at top of sciud 
and movable- iu any direction. It cauntSMi?} 
1 ainpon? at about S20 volt*., 

OrC m Sfo. 

7 WI3 ,. JC.11 11 0 


.. 

>■ 



OrfflE flO. , 

7D&1 Large Et«.tro-Magnet. bv Prof. IJtucEilrfru, rtipablo of CArrywg 
n weight or about 30 lln. Hade to w^rlt from W volt* 
faecunmlmor i with u eon -u m [i! lqu of 7 etuperca 
"9G0 £ame,1iiiL wcmjii. 1 ft* ttiout 220 valt-s with a cDD*uiU]itioifl. of a 
qjiaxlGr of av atuotri 1, 

Totts Medium Electro 'Mb gmt. tuwLLn.r to otow, wound for S 
laecunialAtarl-i ft iih a con sumps loll of 5 ampcm* -m 
7U70 SwiJB. till!, woiunt for iitaui ido VO]tJ, vriiL a consutuplEon of 0.2 

□ Ujptrt pt r — JJ - ■" - - "" " h 


£3 ID 

4 4 

I 4 

l It 


0 

0 

0 

0 




TU7& 8 mall Elactra-Haiait, tltuik? to atowt wrnsd For 8 vota J 

(iCfniuBkEdrl, w j l]b a egos mti pile ft of auipKlS capable ftf ■ i 

carrying 4 wtEplil of aboftt 10 \h?. ■-+ '+" 100 

All the ibov# am provided feisU j different pciati. 

AtapiiFtH rin only I* uffd wish can'umH* own*** ftol ftlitmaling cnittuu 
State voI'hA^ w h m urdtriiiv*- 


p-,.r 


LjS^Y- SSCTT 
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Carbon Dioxide Snow Apparatus. 

For producing the new Free li ng Caiifttic —Solid CD- 

ClirljOD ■ 11 D^ld L 1 FUtfrff hu* rOniL- 1111 .•:j 

^ery gisnftft) H5# although of ctimiufiL- 
Lively recent introduction, ntnl grc,it 
ailKCss bJi_y resulted from in use in 
numerous 

It prrmdes .'in ■□ fl"<■ cc i sj■ Iranmuut 
Trillion! rqtlingf r burnin l% intfnuntut*, 
ftorrasmi acids, or anroschtticE, for ahiN-v j 
lupus, lupus cr/lbqaMQHUf, lupH* Vul¬ 
garis, mrlx, Hkfttos, .ioi othtr btcmi-bt- 
detrumiUftf l ho attention of d-griun 
tofagists. 

Th# pnew is one of rt triyoratioi], 
am! is, carnE-il tier by meins of tilt locn] 
application of the s-dbi ortidli dii^iik 1 . 
Lore t&mperttfcirc tnuiLufUL wcr fiufa 
Attempted by tho n&£ of «hyl chloraili? 
spray, am\ liquid alp Illlh aUn U«n Lr-i^:il p 
fa is:. owing to iis liquid form, it is iiii- 
posllblc to uge the latter in mi cffwtiie 
ananner,. us it is not only difficult of 
rttural,. but incnpiihU" of Iwin^r applied 
under pressure-—a most LuipOi'LiuL factor., 

CAffaoa diusipe -now- ii lottili but yet luffieiodtly soft to be teouhled ur cut 
qciih am ariimiry penknife ts> my convenient -.tiftpe- nr Eize P It therefore eufcbk* n- 
niuch prtfSLLM ID to Allied tl devind* uld thus frCCMS the Liquet 50 any <k-ir^l 
dL-iiih Trrhin 4 ?L-a.*o Dibit liii.it- 

CurWfc divide -aow uNiuicuilsia a ronsiaot t c in p(ffitu reined wln>n ttuj tissues pi'. i fc 
up ihelr htAt W it* «Mi 1 CO, (ttttiwrJLlmTt - 7 *T C.J it traCMUB griEeouF At - 7 * : C ■ 
and i-^CiLfM -5 smo tL-if Aimofphtrc, so cbot the iarfr.ee in conULec wads the pnrl under 
treatment - Wuiir consTantiy rttw^tdr 

TStr c-xireijie dt^r-cc ebe tohl enables cbi-t daviiaSisLng rictJnn io eSLC-uil r;ip: * ly 
%q [he dHittd depth without Allowing time for an injurious inflitfuwon ihc .In |h i- 
dr clifc anjactnt ufii"=-, j>n-* n- 1 wiiii bent ^applied by eIj-i? cautery , 

For sfafiilow gr^wthi mJ ftWfp period! of -it* seconds Bulbere for the r^piim! 

dep:b of ilCilnLCtlon, Ueeptr structures, -ueb ni a thickly crusted minin' il 

I (Niger applksiiian. 

The arucstbttie ccT^tt nf ibe cold renders Olhw an rcsilwiics umwcMUn^ ^ 

Undergo e Lit*- irtaimenL iritUonE !roub1e H mad though tbenj Is name s marl in" wlueli 
make- L; for umid diDJrfU to K h firmly hdd. ihe lotuL ab^nw of butniii'.- 

ntid L'lsmas-j, vr\ih an -lu:lil of in it m lucjsIe or of bloo^li LuakeH tbo opamtiou U^- 
front tli* t^tmuutLcea of pain rthnl il.&tig^r r that ei'u-n. mothers of atcrai^" ki t.ni'N 
eaji be useful No real pain is feh undl the return (rf warmth to llLC |^i-- 

This i- un" cck* seivre, jiiiI by ;h^u time cbe opcnllloft Ib 
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llie f 'll/ Ijod DioxnH Sqav AnpariLtiii ^uaLleE [.be gelitru] praebi Lioncr W peoduc* 
eL is- flihtttv in a chan. qukt ftQd eoonnmical maiatffF r mA in tbp moat 

Auitable lY.rm lor \ 4 ‘} ind sdfc e-mptpjzaenE. ter virions eases of minor iiST^ry. 

For A nil! dtEori^Lon oF thll i&UBHlIlur imeHra) of treatment,, tbe restteP ia 
inferred to iht P'-au be-iort- ihe E!.ectrd-Tistrii.po^tjtaL Section ol the Rd-yn L 

Socitcr of MtdsciEe, hx Dr, E« R^innC*] Mv.-"Liia. Trhkb upp^arod In tbt J^irJe^i 
December 4cb. 1009. E^etrpci from iMs UlEck ufv included in a special bookb't P 
wkEr-Ein full working in-iniet ted- ftrc ^t<q. 

Thd apparaia^ tee producing tbe Carbon Diojudu Snmr id- idtfk in tmo n 
larger mw for use in uotpitalif. ifci* ^nr^erT* etc., add ibfi smaller oft# foe ca 5>' 
contoTaisee art s tiL- pbTistLaij'i tand-baiv 1 liad toiabliLL^ tbe sflaw to be mad* and 
used &i ike pat Leo i's resident*. 



Prices, 

Ortw jtfr 

708-0 Hospital Apparatus tooplfTO ^Ol urn ej-Liader, iron itwdj 
E>n* I Bin- r<pi;Lre eiuqLJ and sp&cilia (Fs^.J --- .- 

7081 Portable Appumofl. fotdpltXt with one gasket^ one J in. 
toiithL Tuonlii imd spaiula.. [n polisLed c *3 c- --.* 

7082. EnliHr mCnlldt. L-icbtr L in, square. V in. f pinfe* UP J in. round, 
iu giui Ijoib paezi-rus of uppiruioir i ■ r , , ^ ■*■■*■ *■■*■ ■ + ■ 


£1 0 D 

2 10 D 
0 6 0 


798S Estr* kio^pil 0-1 cvlimU-r, c^tupk-Te nick '■■nir#, valve cap and 
nipp.e ... .... m ... p-- •■■■*■ 

7901 Exim galbeites lor ibe portable bfekh-ilLuf .*< 

Full “ Buipllul” ill iKtJnw for eruply 

Fnlt Baskets is. -.-scLangv fur etariy ,,. . .. — ■» 


0 15 0 
0 $ D 
0 1 0 
5 4 6 


Kmpif cyUpA-M'? aud yaHkccid mi:?: Lie remrutd c*Ffisge paid, and full ones 
Will ta ten: canftiue forwdtd. 



- 1 . ' mfipmwvi 
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Carbon Dioxide Snow Apparatus. 

For Kakinjj Solid CO- Tor Surgical Purposes 



Tl\n pQLijc* &f tiis npfjimcus art:—Simplicity h pon ability, economy of 

JJftS Cast of 3.ir,ip;dii: ion and chtispn*’*. 

Tb* laKtcil of n^e U a* M!&wi:— 

S-t']-c: i rra.nspjirt’lal cone HUS) vritb apcnu,n? of nailable *[j(t for pert to 
crcairf. Attach it hcbmIv id npfiiicAltir tE) by ibe dtuelubla edEar. 

Srb: e; a F-cn ■ L II ,V) -.T-Ltki mtsd ti?d of same mio as npernapt of tone* 

RkEEovt *F Gj and insert, m>4 so tint tb^ metal end cto-e- wad 

of C4XL0. 

PtpSftM lip ci anptloaior (f’G^ L.nd! fftj^n firmly by tbo bayonet catch. 

\mth &?p-C£50r it* nozzle of eyimder iu the position shown fa iLItisirtusoafe- 

R^[(L,t-e comprtaHni CO. hr turning k*y (CJ. Firwt allow H or J very sboiL 
atlftlKt, then ".urn Tolee tvel] on au:I lei the CO a enter tbc applicator iviib. uon- 
sidc-riiUe :nrc? Cor 3 ytcouo 5 gr moff, HCeOn-ling to amount of snow rcnii ue-iL 
Then Eurii on :hc n|lv4 Sturdy* 

RfcKDV* sppljLMtor (Mi from Grinder,. hold same vrtcb eu4 of traits pryenc 
cone pL't.-:?■"( Errcly a poo a [jiidfc or otht-r saooorii surla-co, i^mgr^ iprlnff eh be ((r) p 
niio damn the -lot,- finnly Tvjih ;bt rau Edto sp*5 s>f cope; n>j>]=i<of *|mo£ rub* idj 
b\ St down urttP-nd <i( rod. 

fD& mi mLiaTt the pcrforjuCi dome—F.) 

To gpetii;*. press =ibe- g^paitd -Eirfice of solid CQ P □^nia^t the part to be limited. 
T!st Itvti ? f "Lu ysjKHil -urfi'iet of CO r td automatically mnim&iiH-t by tlae sprang 
preutlD? -pan lie rod. 

U'btn jc-pkvl. ihe ffifiig :ntt [(3) wny lw reasLnvid, and the pF^mt 
mniutniEi-l 1* J he thumb* 

When ;’ peitU gf CO. i- rlrimr^ aUAcb aitu of the uaonhh (BU|vp]iril 
stparjctlyi -_q appjifJlSf Su piiflft .1 a iraaaspiLiem cfltte + inao do^n lll« C r h 
-noiy Into fcud o; ij?&i:Si] 1 shtaa isanott ca? nnil push out tbe- pcnc.l. 

T" r- Lii-itin/:ii.-,y]i':l-f. ?,.s- fr/iilijitr. m-ui^i 1 ^:.md E^. .1 t:i I' 




::*/>. 1,1 1 , .11 



















L3S 


Carbcn Dioxide Snow Apparatus. 


Ptiiftj. 

Qiflcr Mo-. ^ . 

TOiJi Standard outfit, w-:ii S :b. pylitir? . ... £2 10 0 

7BBU Per Cable outlie «ic;ly as abut. b" wiiln (uiiilL cylindor fF) 

J- lb. size ... -■* »■ -tt -■■ ■ t+ 

Uk li^TP /yJiil-ifij™ HjT 7NJ/-' J fAflM3fritJr J ., 

7fiS7 Hospital Outfit; Ti:ii os* 10 lb. CylittUr, eliclitljf Uton^r toib 3 13 6 


Cylinders of Gis. 

Portable cylinder. :ft UfrM $ lb. 

Standard cylinder, to hol<i - ib;. 
Hospital ay Under. :o bolJ 10 lb-. 


0 JO 0 

0 J5 o 

1 15 0 


Fell:ling Cylinders. 

Hi-GlUn.fr ctlbiiri< ■* lb, .:ul - size ... 

„ „ j 11. fie*, ii .i; a time 

, al 70 lb. -ire ■ ■ ■ ... n 

Extra. transparent cones *.. 

Special +t£Ci njoje to ofiU-r. 

Moulds for mnkiLV" Pencil* .- 


each 1 0 

... rf 0 9 

... .t 3 0 

. 2 0 


3 0 


Carbonic Acid Water Baths. 

tiauhelm Baths for Treatment of Heart Disease, Sc, 


We snpplv a large u.a.i exp*nFii* apraolUi. owing *0“* £&0, wbicli la <te- 
s\»ntA to bring aW ibe themu-b twwv^on of ^ tbc cHxmia WH» 
gM Wore ito *«« is ?i «ed into :be wxtar tab itHf. The arransemem ■* 
snrU <bm the water W.Qri abseil iy icurated, which is uot Llw die when 
cWerii arc placed in tab, as in --hii caw the simply rises Id the 
surface of Hie witar a; once. «!'l iLif IWhrf ‘Vom not actnally became tftlanilcd. 

I- 

Hl&twtivH wl fall f.n stintsri farnidvJ iwr r^Jiraf. 

Peris Bath. Fitting. This is a fUiicj ln:*nJel to Uy along the bottom of 

□1] OTiiLLiLn- Th'-taw lut:b. La co*™^ i of ft ™L^Cal Jtaiud I i&lV ? U J 1 

foil lB width. Four canH ajc f« in j.'rxlWf TtmiuBtl ibe whole leu^li of the 

hums, cmn-cied by a pipe. Toil pig* ii munar-cd by rubber tab™ to 

* Hinder of cartailc Hi sat. aoJ. by of the (kKOU uiliKc of the UW, 

ilae pi bubbles Ebroflgh ail nbfcj lbs Un?:h* Of CQurae ft HKlucmg ^ ^ 

must be Md to CBDinl the fen* (.1 fte ?a* tram ll» cylinder *od a iUAUWD*1*r 
is really uctoi.iry to indicate -mw-. 

OrtM US. r £3 0 0 

Th** Bath ditiOf. as it«ntri ■-. *■■ - L — *. Q Q 

7DBH EnJootiosi «1» ri r i muOBUtv-r ... -■* •« ♦“ 
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15* 

Electric Sterilizers. 



Tlitre are wy couvrnitlftt for tiur ilirilimrEnn ot Lhe mikumii- 

^□aill aecefifcr: j %u'i iltesraii-ti thuE a m ^nilistd fcr chu wnrious purposes Thty 
an iliraj* wa-iy iif b-u aaii tmiuiu* bm, mil# tEimnt. 



Suv or cOLiCalBLtr 12 Ecu ^ iuu x 2^ ia. P arrtn^l vritk 
^P«ill T-rSij sft as so sire cttg Jtgrm of btfaJ. uliij for bolting 
fl«a :ii for =iauneriug. Wiih lifting imy, 

Or-iir 3f&. 

71*90 Mlckel ellvtr ..£3 10 fl 

75>01 Polished topper .. a 0 0 

of container * in. * I in, K iu.. airanijed In provide 

M!« -UrTE5 of Lftn otilr. With, lift tar ti»y. 

7&92 Nickel sliver ... . 

TEW* Poiisbcil copper .. 

Staff I'oft ,;J' .rHlfir irlii'.'i :rr-ftriiT-t r 

^t&riiizeri of evgrr de.-icrjptiAN Anil of all dimensions ^ri3l tie rjlealv.l for on 
receipt t-f n-jiifremr-nti. 


2 2 6 
1 17 6 


Invalid Bell. Theft porta lie bell **t? nu- very «hl- 
venitnt for tvoipurtiry between nut rooill uml another. 
They ate very compact. 

Or-fu "Sifl. V- li 

~iV\H Polished maJurgany ben h 0 ins, high. 

Couipkie with bandit^ pear ptull, 

IS yards, ii]k Bcsviined desibb niitp 

niiil 2 large dry banerles ... iT 6 

790i Same. -"mailer,, about d ins. 1iL^db +. r >-■ 10 6 
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Static Machines, 

HTirnslmrst Machines Tor Franklinin^Lion, 



Wiiniaxrii Mi-iiiftt. w:ib 2 PUm 1 N 1 . UH«. tt.tb Olua C±T*r, Wlli Bebbeb and PDitfe 

ElrtUWUp riq, tiUD&l Ud Willi IWUUAI x'liLf-EJIIl 


Tlir ill 'i ^ration tlopkU fl 2-]f-Jlr niarhiiH 1 fgru jj*f|*ral f ranklLULMtrjii FftV llh? fmlllfrtlOHttr 
X -.rny^. .md 3&* Er**tin*| ^roral fufiria- -Mis,ttltim«hi*|T. fcit lulled ]*P»r ftlHt pioi^ tXpPfuiTt 
ipopiiini 1 -- lire hkE. Etiti 'inail njirdmitf ii jktCevILv r-lfi^nnl for all imiii irnuE.ni.Rnt. 

Tfh* fdate-i Of (h-O-nlLt- uhiriLHrn nut lUbfe lu lurnlicjc Elif hi mi? an aft* plate-*, 

Ihry ar* iHn- tnih denord amt ttS^OTrr may h* njr*tTed ;.c tgudl amd, prriutftM n 

ronr*pci□ dl 9 l 3y j*rra(¥r miipuE, JcBl- pi it*?. Tool Lbe rf*itor-, uiw Eulnkl into* ilui ^boniEo 
IJ| il'-uu of iulTc-Iv I.H'hijj iqiiL ir«i the- %urEdi-i',uk il j||| ij>[her uii'l plalo mi a>. Iiin>i i Elk- 

W **F nn'L prrtlnfr off oi which h i a ran.--* of | rouble -Mi>J ln-h *f SfflrtUlH*-. 

A glAlb £ti*icr ii rEcomuia-udnl anil illI'^-naiJy 5akrn. Tl punicM* llsci maf-hinc fryrfl du*t fti^l 
dBHinpr. and riuhtra iNl 1 - air uv-ida to h# |»p[ dry by bunting or bj rlilrwidr of iinue, 4^3- A 
iiLfic-Ti IGe iopj'E lif kept tlfftn ami day or officially canbqt U 1 - lipittaL 

InailllE td Pln.Ernrm. An jn^iiU^I pl.-rj-irni ^ au nuenliij i!ihr iluli? trunLuntf-nt^ itj owti-p Ifli 
iuAuLiiH’ tiiC pi.ilU'iat (roni earth. It ii ot Vii-thS. Vi aEli ft cnrEial pliEr on E.op. and v.' l11 1 plnad Lrg*. 
MHUtitulang rh» tUw^t iiLLidnlinlt. 


Wltriahunt Wddilnfi fur 1 «EaEic elhrEHoltir. ieIE i'icLlLil^ with Lwo 22 in. itiaiaioLcr rlriunEe 1 
i:-l.Lrtk, -k|i>| iiiih £ I^yden jar* tfu-uiLtoi] mi, liiiflili'-llahbcd uo-kwowl tablo, iBflindtry- 1 podnt 
rlrt-troor ^Xo, HA-Il I IpclII l'I^i tre-du ^ S"o. BO^oi, 1 lir^*b cb^Thslo I STifc, 6Q54; and 1 -uboniCeLaTMlk 
Co tako tS|* elM-Lrvdr.i t In our inncMiinti-Eln* 'I'cinri*rtBtiuiSly inlaid into lita-cboillE.r 
plrito*. iO Lbat Eire wrnrinp ituS off 4f thr ^nror U jiirnd^d. ttaiw - dvi^liiming ft 

iLdraatagt iildilig liuE liltlvr to thir ]israc-ir 


DtflPtflp, 

SDOD 1 AmLn^i^j fir band drihing + .. 

5W1 U-'iih. luai&l: Tor uodIilllloui i-urr^nt up to 120 vnlli 

|0f>3 Wish lUo?fir fjr coD-bmioini c-uctedl np to valla 

&H1Z Wiih tri-EiEar for altrruati:iig • iutyuI up to LS" - 1 lI c* 

EOT6 WEtli arcEor for ailc-mhlin^ rnrrrtii up to voltfe 


„ P m & 

HH 26 0 ft 

ST D ft 

29 m D 
^ 30 IQ 0 


W ith t'ic-h motor ii IhIwM 4 rbu0*[nt [or ronLrflUinS eLb iprc^l, mXk Hwilob. Eua* mul 
tmniaia.il moum^ii on ivhlLu tuarlijE htwinl. ^ 


I f IJiL h ail jli1 l 111 - s liLtcsl -n-iih, J.L. L'tr^ant cqth p m, ilh Ilk-Il eukI key. I i;-r \,c p.M'1 

lilil-Jl ju UBkn-'EloJ. 3ki; pL'l. c £5 0 0. 

// in ir-Ti'ji II: or .mi Ll/i b;ViE fiiifrcri p/ tHrA-irirfif. fh* fiJ'irrt jot 1 (he i'?iorr:^F.' 

i Si-, n ml /*j- th-t pint* ^ra-rt. 30i- 

Jf2 in^indcHflnt Uliifr- 8 - ftrt moUtaEtsJ londu Elio iiB-i-ii lsht in m-ikr to fcflfp Ula ur dry, und 
^ ! bich n ruconiHEDiid.i i wn L -iu m^ll VLpply U JT*ilflWh% Lhr*- Ii 1^1, 




-r- t—i— 
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Static Machines* 


OrilT :;q 

tO 10 


i 


*-35» 


v'jT'j 


'073 




"..^2 


“■“J " a 




"i 


Accessories, 

lniiulailr.il Platform, h!mut -10 in. a in., nl [loli-iitd namt. 

sitEi ntfcTal pEutt on :op and lriib fouir gluts lege cmi- 
‘Titutin^ :fre fii^t iu.nilaiiau. Similar to ilhlfinitinji on 

lirtvloiis prise, bnc TirjLb Eongier glass legs ... ... tO 0 



Tioael Wire Brush Electrode in seitTf on handle Xu. SOTS 0 12 d 
Multiple Point Electrode ttf metal, plntrd. To itn^-vr on 

bimiik. No. * 07 £ ... ... .. fl 9 fl 

Single Pn;nt Electrode, of tin cal. finely pktvd. To -crew 

on hauok Xo, HD72. . 0 5 0 

Sail Electrode of uifliL 5 mtp. dluBciiT, Oil metal sti-iil, 

pliitt-l. To rttttt on haoilu ?e, S07g ... ... ... 0 S fl 

Same, bn; uiiti I ml; 15 lino. duuuKer . 05 6 



Tinsel Brush Electrode- hiding in a flits* cylinder. Can 
.lift) be n#nl for ozone Inhalation. Jo wtctt on Lauiilo 

^0. t-07^ . ... ..„ ... i o o 

Ebonite Handle, tint-lv polished, nidi izj trta-l motm: tor [lie 

above ehendo m ntr iuo .. o io 6 

Floor Stand of ban. duety rnunielbd and pUttaU 'iVilh 
in-LiJ.iti44g ula's rod in ponicm of its vtilinl rod itELU with 
pluic«l luot.d rod or llon/OUIn! arm. Adjejubll ill height 
end mad# to cany iheLi-fr] breeze tleeliocfcft, fie. riimilitr 
to iHuitritinn on pmioise pare . ... ... 116 1} 

Head Breeze Electrode. - I niL-tul, plated. For suspendin'* 

I'utitUE'n Lrid liv ijitin? al' tloorec.ii.ml. I lid I -huped, 

niih mmli 'aificc.. . ... ... 0 9 0 

Same. b:iT plait- shaped, coviHvl by uuiutwui point! *pt**d 

rqiMi'.iy ot&r its .., .. ... 1 17 6 

Head Breeze Electrode of ’.roz.l, pljte -biped, con-red until 

Hum trolls point*. For on door stand ... ... 0 12 6 



T>™- 
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Static Currents. 

A NEW INVENTION, 

Static Currents from any X^ray induction GoU, working with its 
Interrupter 1 and switchboard an usual. 

Just us iLd Ejqj* of co pwa vriih "his CatkJofUC ■nra are OJlgAJjed in 

perfection u cu'ff ipuamtun for jiving intent® itnik qurrenxa from in X-ray Induction 
CoLL„ working wick ixs interrupter and cy&trelfoi with itn awatch board in Lb* usual 
Tmy- 

tbii ia a remarkable SorL-udon,, destined to arOuM world-wide anJ Wall 

bring static currents ioici uni re real n^e. In AtUUrtOi ataxic machine J Bi* in gertefn.] 
use {l-MtU for their X-ray work—ihautrh a spark coil is fapaJda of ttf greater output 
and decidedly preferable), an I tba c-wrefllt hxvfr him Jerolnpel to great p^rfcOiLon,. 
and aw hvrlil in :ha hi^ue-i »IHSL 

In tbii ft rid other eoumrig; r huTevtr, die damp climate is again at their adoption, 
and they are quits a raricy. despise the general dfiiire tn make ut& of thi* nidst 
valuable therapeutic {meter. 

hkalilingr thi* r W4 have d^iHod much time and cipeuue, itt conjunction with a 
seieniHE fli rapine, in endeavour in obtain static currents. iti the manner referred to, 
and at Jlist oar efifefti have luce u'ilb conanUto iUKMli 

Staiac currents are charges of high pOieutLuJ. low tntlli^Uipenge, and l*1iioIhLg]j 
uuj-dkeedonah AS! the static etFrttJ are produced by our new nppimlm—for 
(-he well-known static breeze, static wind, wa to cbetcHI, static-induced 
eur-jenc. sparky otc. In prnol that the current is uni ■ direc Lfonal ive need only 
mention (hue an eke Eiu scope, a Le^dvii jar, or ft slUUe machine ean all ba ehi.rg*d 
by it- The patk-Bteu, the iutukeing platform renming charged alter tile upparelas 
bo itoppod wqrkiaijf r ^ 

We are hot? engipil £n the final details al construction. Thu ftppITAlu^ wall be 
a complete unaL i.u muck the same waj as n high frcqnflffi/ transformer is added to 
an X-rmj outfit tor lii^k frequency cortentf. It wilt bfl mounted up on a floor 
staud, and tfte co*i ^ill k* itoui £15. 

A special UlliSLPAtftd thELd Siplauatory leaflet Will be- ready at the same 
time aa nhtg Clinics ne, ^hereto she AppAium# will Iw fully deF^rlbedn together with 
the cLcclindes and ajccessaraez. 

The appauius ig nbsolutGly reliable—unaffected by qHmat*. Simple in 
design and manipuJatiftn. Qsvti intCUN currents from & good Coil the eqn-nl of 
the Earnest Hlftlie miwblflB- 




i 
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Diathermy Apparatus. 



t 




r 


f 



Diathermy Apparatus, also Lumvn a-s Tbiniio-Fciif’tfa^R \f pnriLlns ii n how 
method of rTeaiineni dtrmniHi for the product i&o. of intense bestt [be *-: Lipr r li^a* L 
[Issues pr at any jjite-h depth, n,].v> for tuiaricmg bode, £e, The current 

utilisi-d :h a tlt^h Frequency Altenuting eurreac, but difftring from %hn iimani HJglu 
Freqn^cj cum-nU in :ha,t lbc totliion of liw Di&iliemv current ss much lower, and 
the tQt«fiir 0 T mUJi-altipefu 1 ^ hnifib higher, As a matter of fn.cC, ivicb 1)i&theTiid_v 
wtj nlfil with amperofi! and up Co G amperes cAB bo administered, Ibongb more 
geik roily about I! amperes arc iHrule use oE in practical work. 



A jone of HHgaltlEoD is ML up tHlWTOd (]» elpctrades placed n the bady H such 
bwflg superficial, nr of ad}* depth drjjrfdt according to the term (if electrodes 
imed hbJ etc Itlteftiitjf of iho currtnt. Tlio tieatpsenl is indicated in (&sea of 
tubereddris of tbu skin wad mucott* siotnbrsme- Locat anmsth^ia is wnmmMy 
ji^lopccii when baling dlatuu of nofle «ul lbront,, though eh pdeml lit pa-in is so 
alight tint anratberin in qsli4 unnflceaiaiy. 

Diathermy ii alifr indicated an Jiie&ifT thi lurynij lubercflliras ulcerations of 
Base. «f pAUftjei, lilt! rain nnfl TAgma, DasotWS of tbe c-oujviuati^ hm also 
also svphEliric ca=cS of m papulous ut ulctfous nature. 

Tbd iii cotgttbuJd under the influence of Lk 1 current* and therefore 
Blitllfrrffly indicated Lit £aae* or hi* morrholds, polypus, and Biher Huch Liypcr- 
troplrfciS- II Also gices wost cxccllem resuita in fuiudcciLosls, a needle electrode 
being inserted ium the bciL 

A eery widt rang* of eases coiue wE'bin thu sphere of Dimbenuj, and its nsus 
will -till funlttr tIKD-J is the imm^diaTe foturo, when the CKflkm results obtained 
bteOEta oiofc ecnemUy Iffidmi* 


Tt-f ij^swna ag u pretrai; tcmincHd e alea the terra of a Trolley Switch - 
Lable. SufSi an cjiLt:!' w®rk£ ilirect ■:.► lT an Alternating current mailU bui with 
Contidwili eomat tBftm ft largs Mwor-craKfomicr ia required in- sfliliti-OEt, is order 
io providt cb^ d»« 9 Ut tef sieppitig- up to bi^h-iecLaiou. 

TfVp arc refraaniiig from gqTing (urlher details uftd iiliut»tio(Di, as tin? n[ip&raUi3 
h ju£t io a irao£tcten&ry state 1 , but a spctEkl p^TTipliliA will be issued icitbfc near ftitiiTie, 
a copy of which will be forwarded to ^uyoue inLercsl^t 

Fbningraplis anJ full parLiculiir^ pf Lneat pattern ^ lo^iber uilb best pfke^ 
wilt be gladly fami^hi-d nn rnqitr-sc. Please &tato if ccitireELL is Continuous or 
AlcernaiLng, and the Tphaje^ If aliernatinj, phut 1 stati 1 Lbc iieiicHlicLty an well 
as the vcdiitfe. 

Thi> present prices arc:— 

For AJteraoting enrrent maia ^ ... ■■■ P P 

For Continuous carretii main fc sncLudLu^ the lIotOf-tian?foTnici 1 r 

which is essential ,» ... ... >» r,. ■£6'0 0 0 
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X-RAY 


AND 


HIGH FREQUENCY APPARATUS. 


Practical Hints on the Sdecllott ni a Modern Outfit 
and its Management. 


THE CAVENDISH ELECTRICAL CO. ( LIMITED, 
■ 30, ^rcat P^rtliiLJ SLr^i, London, w. 
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EuJIei in SkulL 

TJjc EtOio^inpij =baw* remfirkdb]* *lcta.U. tgprttflv in mud c* th« Itaum] 
TLu GiHUAl Entire ibaro: dcrcfti] luocb flaw li^n it ii possible W rtfliXxluw 
□E l.ltt lT4ll™tODe hlflC-tV 



rjlti * Qy 1 atr. i_ &awd*B,. Jtlu Clfl_ r *tf Lttda, 

lino. DUMiif KUtbrn- thttitmtiB Dtputsi±iji r -S#MFii [Hirsn^, Lj*#dj. 

fey Wird ^muiibN 4 



E^ffU CTDSct. Hi-a-^ni PI—e, B-. Ba , H.D., ft.B. 

fi-jyWNft 1 ^ l.ri kin,I jwW'.ttiQUi 



t" 


( 
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Radiograph of Calculi in Kidney 


*1 iiH 13 in, hncnilfitil VI. LL it Kati^l pi E v W 1 W 115 "hh nattlor iWrt«7 

ItnuniftiT, ill !SlU%t P*£? 1^3- 

Hnp._.±Liro 4 -^cv-imIi. wiiJi leech-ndnc 'L-™*ri, uv littri jajj.fr S3. 



Til<rn BJ He, LfrDnftrd A, Jtowflfik MB., 0 : t F 
Btt, D*p**»*flt w™*, 


Ejpf.nhtnJ bp it-Jrt.J |.^Ji.^Ue'jJr. 


T!-e aecual tugailTC -Injuns luUnli riner d-titts! aluE contrast iliina it -3 \}0 ilk 
is viflHjmct arc [lit haLf-^OUc Hcck, 





















Radiograph of Calculus in Lower End 


of Ureter. 

Taken With IS in. lailiu-Jflrl Mil. as IMl-l! li*.uc- vrrifki iijf v. L[h MUfctriCugaJ ukiE^i^ rnerBniT 
ilitmpbf, m IMeiL p*$c 193 . 


i 



T»Sia bj Mr L«m A, Ruwdin, C.N., D f twilj. 

H:r. iHnnif EImeh .utF^y-ti'i iN^JTains CHgetiL E&Rruty, W- 


^.^1*1*1 % J&YJfif jftrmjfafrRN 

I 

Tin? lie c :iii] Mifiirire show* much Ijaur diitail ilu'J CL'utns: t’jiin it i* [w-tiljlu 
[* |H'i>.3ucb Oiftlit LiaLf-JOiif liiacL-. 
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X°Rays. 

TUe icatuvt Of Jwayi toniinmi » glia mom Md more adherent* each yvar, 
and :e# sphere of a-ofu!]it = = coaSmmjs to ta^end in oUWJ? dir-HlbB?, ii wnueES ic-a 
pre=ei3i adopslr-l inio DtDtiiEiy. 

Tht* dev^lapEudDH :bfu have inkso plaire since its fim introduction fame always 
been rapid. hut never more rapid than of r^cem linue P nud ikEl Mttlirifc ^pflii'^ 
wiili equal farce ami ErOlli 10 bcifr iht llUHljMIU aud purely technical siile^ a f 
the 

Anyone following ih.- cgurse of development whli close Alteonmi Hgajsaaot have 
failed (i note how Largely aTJ= tmp? h,is t&ECfidbd. The rays urn no lohpe-r mi! 
merely 10 foreign hodstr, fracture s n ,vc M in CEMrUMllon fof diaunoai.-, but now 

jff re much mere imparl am dfllici, imeb fll ttw Study gf a bismuth nlcal durihg its 
whole profN-Ti* arc.. 

Aho P in tbt-rapcniio: work ibere hare been equally PHBirklUt Stfidt -, Tim 
DAITltt of 5 b* secondary X-ray? dmi are s*l up by the impinging of X-rays on 
vari-otts nittinU is a neiv fi*ld of investigation.* ill CMlbHlHU with wLbdl it if 
inti resting “o laon- thfli puWmi have been givm metallic silver foi inttlnlviiit of Lbe 
alimentary true; by secondary rfidi-T^ns «t up ifi this manner, and in itiatiy other 
respects the ili*rapc«tiG !-idc ii being carrsed (ovvii.nl an strictly tCHEEltio Itim- 

The aautueious articles thus appear -a tho dESFirenL journal lour te*ll:nony :o 
the pro.v r fi::-i btin^ matle. bin. StaEii rally,, we Ottrittm an 1 more canc&rMtl In til* 
technical deVfc-WiEFBT, Tfn: irapLoveinent oi ibe randM appIiiflCE-i bus he*» oarrb '. 
forward with erect rapidity by else Wtnu ^-^pGratinu that eSsst* iMrLWt™ th*- 
profcsFiou arid siuzh linns as ourselves vtho fpetfcllig* entirely in this da* h f 

Use modern InltDSiii^ ^park Cail and c undent CfPlrifupal Hoi&t 5I*mvry 
IntfcrmpEfrr eou-mule a TnEtly in on powerful com blue tion Elian the early type*, .tt 
itiAniielv Lc;:tf multi are rhusi obtaiuLd in all braids* of die work, 

Tb* o^ctgsiiy fer proietiion io the opefacor aEid pntient ha% hroujitt mm 
ti ne’er and ^arie<l ehss of appixntiis r and ti0^ p odiij r i there id no esaflsii for anye:: T 
CDiiEraLiin^ dennatilb. 

The methodf of v/ori; ore ng i .r cle&rly ilcfimNl boih in regard To radiofirnphy ..'. I 
trealDunri fu ihe laiter respceE |h# ioiroductura of pfislilleH ifl denoEo dgssg? H , 
UNtinl Stop rorwerd- TLh? meuurcujent of iIl& mil!i am[wrrLS^ rtoiHliily 
ibrott^h [lie focus :u1h: h aow also recogaLeed aa eSSOQtEa]^ batli itL coamectian iv::L 
expusurtS lor jfldio^rapby ^nd iu treatment, ^rbcitaa pEWWIuly v«n WVtrm 
rittiply measure "he jiduoary current dfECUlhtiog through the ffrart CiyiL P which. ,-**■ 3 
matEfr 0-f ftt^i has uo direct cl-Ijic ionsbip io the currtOt parsing ihroit^h Ebv tern 
tube ilEclf. 

T L ill ^uch respreu ebc appUftQE&i nild taeihod? Lave now ?i|:[l*<l dawn ■; 
regular Eine?,. nmi we wi\] now oa^slner ihem *t greater leugtlh 

Sparh Col]a v. High Tiasion Transfomtopa. Saw t"o> , euw kck cor; r. 
mufctrt WilWi«BSti) to nroc-e mtlnlillH)l over tliv llltth tenaian taiufonuLT-. 
claiiLiiug Tarioui advanta^t^ For them aver llti> mrluclson coil which preng-y.-. 
kad bwn msi verbally un?J. The Ira a? formers Trtre pt^t forwerd as ioaueEliillg q. 
CL-Ti-, Trbtrea- thi) 1 mitl HM-rely i revival with LmppoveUU’nls of a sysiem trirl 
btfore, Th? chief claim aivaiMtil on "_Lesr belinH wa.s iLieir oipabSJiiy at givtttLf .z 
inECtaK onipitt miiUi-amihenige^ nud ^eeml only EQ thi> w*s liio c]jitn dmi ---“ 
were enlLrelv free (rout HVinv I'HltenE, 
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Efrch n^rk well jiHcifit-d In eo far as Cbey 1 referred to the s|HU'k 

fdta Uichi-m hi nie. bur tboy do not hold gwl at all in the jfctttQ station to 
etui litoJen: Loienaiteii spark coil. Tv^rking bfleIj a njodeffl ffiOtGF werciarj Entrrrnpstr 
on the tami: c^lalrifacal principle. 

1h^ ijJOhWm miliciton coa] j* wound m totally different. principled to 1 L 14 early 
lypMid ?s capable of providing ike suoft imense di-scharjce* IhuL cuu Ik- utilised 
11: rrn.i ch miy .I^cuf tube,. L-i'e-jj to l b d tsi^nr of in^tuBC-aneDiiiB radioH.re.phy. Qlif 
Loctniifkd c^s.?. wcrtuig Trftb one ctHErifnind moEor mcronry iBtortHpiW (irttv|db 
r - t ® jrB ‘ D1 bf ^ l " reverHo cnrrt-ni vr[$ b nny air gup frfccfcediug one inch, ttkEcli 

ustani "Iib • h aLisalis^iy a EuglaglblF qmmltty. 

Tbi^ pmuia ilt«- italic ^rich fully in tl=i- following page? roliUmg to toils #nd 
iticemipttJT,. wfetre- reasons ure fldvnnced and proof give*!- For the moment,. 
iherefori 1 ,. Wi Heed not ^Jit(-r Jim her iav.a thii. bill nail confine onrjfrlvc^ to a 
coaELparj'Cjn ftl othi r joints ft” the nro Eysctana. 

Tbi fc kick ren-ion trail sfarmtr ii *kr? cuanbersotiie, and reprint- much mure 
Ji mtcbaiia^Bflr TEie diichar^e is noi cupalite of perfect control itaid eou^Hjuently 
ihoro ii BKii^h lurntmirj sLraay on ihe focus tubes. The mc^i esaeiiiEnl point of 
a|[ S r*y Bflfk eonrUci Eh rnnuiutr any robe -t& Emil udvjmtjigi wlthonL 

oTe^traldiu^ a unL'ttr which aril I hit '11111' ^splriued □ rider the ehnpWf oil fd-cu* 
lislHit, T|w hrirft itufion dui/ormer cannot really 1>g madfl to work ■Brit III a vreit 
current,. rH Is ncces^ry for certain cluj^e* of tube. Moreover, the wavo fojpiii n 1 
ilae cnntnl :i that il tann&t tn^lLj- overeome ihe great reslitftiioo of che iflcuum 
of a to lie ififaiil il pDTCtrfai ohcliBn’c-' ii emotovul. 

^ihb a spark do iho qiEh*f hald, perfect coatrol ij teeiNr^il bct^^Otl 

pb^olut-e]y Jios-! 5 a ?o fbnii the Jaichai^e can be AKnLraicly controlled to eki it 

the wnijiu of any uu-c, iM^matiing le-a L■ l*- i ci ^ tvnrked ao the bret il >1 '■ nidi ;i - ■,', j lIltitL" 
my over.-E rainiuigr. 

A. tUCM.Ii-rn cod 3^ ri-liftble to the la=t dcgPi, , ^_ Tt if iinftJTectEd by ircu^tieF 
eondEiioita iliajnne?.^ isn ^diciency n-Eonia^ dwitTs the saine, Ee if not aub>ecc 

Co vreai* and :ear be in:.ur bt OLiy a^paratuf, tL'ansforineT or ottlofwiic, urhic 3 i has a 
or other heavy moving pini l and eastHthpcnce it haa a lif^LLan^ osiCfllding 
OYer mauy r^j,T? P 

AEtimueL. ii5 altfv* rrmflrkt-J. there ^rere at Ei'-ttLpt.i- iFiqde to mtroiiiice the haidi 
tension cninrf&ttfltrt -Dmt two y*®Pi hick (hey it ere unFiitceeH3ful. aud very feir 
wkfri 1 lialna adopted ihttei. The laLesi EnteaiEiEicd tpirk ftfrila and the lui^i 
iottmepter pri-ridt rtEitlts tlan eannoc be --seflEeii by any otlier eoiMbLUiLcinn *f 
apju 1 'iiEii-a 1 ami it be bo agwi.-l on all hiin>lfl that they constitute tbo form of Jiigh 
n'nsujaa ^L-neraior for a:] X-ray ^ orJf. "ike Erati^fornH^s nuntile to clajua a ilt-ouM 
Bi^ncage mtr ti.3C.h a eomlunaiEon ok n a <int:le potnc.flnd eo view u-f the fuctcbut 
tin:- EL'jLfeisfomitr cQ^ia iLhv or fuflf lirnf t as much it is AtnijL wmidor that their general 
adoption ded noi «h]v abanr. 

I; ^i]] ibii^abr? r- r ok- if (hat we rectninuietid the coil ontfita now and w<: il^n^n 
tliii'e. In fhe;_ wc ihlnb so InsSe af :lie insn?former tbit ary not even including 
one in tbU m tiloLMif a do not that the high ecchioh irau&fo finer can not 

po-^iblj dninj some :t j ■* *l?h n ire -=- siLcb as on ibe score of integrity of Output, ovoe ^o^r' 
>pirk cnils nud iUEemimrs K but weJfl ujaiutain that ihe resales given by our latest 
imen-LClotl cblbs wish eurovn cttairifu^ol incvrnipter cannot he lieaten,. 

It is Lir*]^- ^o cotwpiLrt ikL- tmtarfonnerj nub the admittedly iotorior h iiiciHelfflV 
Mribr types of ceil, for the modem l-jl! is LuSuiiely piptrioron nil poinLi. us will be 
iLndti:HUn>j fmin ilit fojlo'vLEig vlaftpcw^ rekLiog Eperinllylo shena, imd wherem the 
TLvhmcnl in vniitntctiojj. .re., are e\Dkiuml_ 


*“ 
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Intensified Spark Coifs. 

The Zviid iminiihtdi spark cM If to demmate sp&rk ^Oil- wound on [fifr 
Iat«t approvt-d nniufjiLt. Of wjr tt«nt time grsac bfl'-'c taken pliMtt 

in tbe MPEtnietUiP of -pflrk lToIj. In its early days n. coil wa> eonrtnictrd ^ilU ll)4 
&bj£C-E of gjicio- m 4 spfttfc as possible almtmf fimirriy regardless of h* mun-txy 
gr they w*ra iLceuidiin^ly wound with a v^ry fin* wire oct tbc 

secnndjirv in un.kr xo create a very high Ka^OH* such as Is necessary to giw a Itillgf 
spark. 


Tbt Euodvm coil is wonod wjelt a ^AinpamtLvely slrmt wire on tbc Efitoudiuy 
afld of earruipanillfla krrtgth, aj nowaday! it ra re&lind shut Hfporli langth i< of vtsry 
sttrodfl-ry ttiipcrtineo eompartd w\ih the njiUismptr*^ Thus stio lnctH coik tirtf 
designed in : 'ive iht ineiLitfT output pOi-Sibt® SO olmaLEt, mid on* Or wy anakeri h a¥p 
c-ven siag?E = [ijii thu.: Epark ihOils -hoHid Ik. 1 itandarLFCHl aceo-rtliiaft to [heir ouipoS n-^ru^ 
a given isir m-stad of by -pirk duumcc »s in she pisi- Only -nitieitii: verisage 
orienibn h “Vfihii^d so overcame the reiisSanc# of I ho vacuum of ihefoiilll tube-,. find 
iL3 volcricfc over and nbate shat ifl of no use a^d ifl only generated d t the 

haersfiee of mil] i-amperage. 

From tliLi brief ne=?rip:ion it w[|] be g&thered (but the modern i?nU iu a j?reAt 
iioppovHutnc on the eariier typti, giving * ujuch creaicr output. £v*r ^Ence X-lmiv? 
were adoplul by tbe tmdicn] pfofcjsion rlier* bis been a Ufltvmal desire SO r^luri? 
the tildes Of tttposun ilsllI by "be aid o-f the latest ifltfPFufied coil:- espo-mre* 
eluw r^duevi 30 ibe ^k=Qlu;E tuminmiLi- BAJ^Dfilfbs of the hem aud crtb&r pnrtE 
can be sikt-n in one-hucdreEUb of n 5tco-nd r aod, iu yenflmL exjiDHtLees b*i s e beta 
bfntiL’b: ta [be i njnnmiAU«flU + 

Rapii Radiography. Ins-tantalttotn rftfliogl^pby has bten kt-uuu for some 
wet y^Lirg r-a-E. l<u: j-a- nuly S^en attompiifhed by means uf tbe Weluwlt Intsrm^tir 
TrorJiinq '.ri;ii na t^etfdiHldy heavy prinitry enrrem, ietually Leiden W) 10 IfW 
amjHTf’ : . S' 4 th t:riudirion- were of '.‘ournr fat - fiuin p-pwitciLl (or the gttH-ral Itotly -of 

X-rtty 'MOritri! ffptsiiJIy a- litL- kiey of ihv Webuelt finert*uptur LI '.Ltuivuidauly .i--'J- 

icie^^l wiTn a nninijEr ul tetlwu dtmw|Hkck4> Tbey make a ^r*ai noi?e En worbtis^; 
tbe riectrolyti hei;^ tLp fthtr -oane fe^T mtEmteB - ran and cause? tlie illtk-tTtL|ner to 
cease tracking. Tbe cpnsEiannTEDn cuf [iLi^t: ilu u= LH W_v great and the conginapdoit 
of ^trn-tKr T?iej rt^Eure much caTefitl liArpllio r -: itinioK «p l»for? -bc-y cah Ur 

gnt to w-^rk fnaootbly- Thty nmet^izace n more daftienlt, more cQiiMjlieaH>i ,indiaam 
espenuv^ nutfil, Ihty eIo soc permit of hue fcdjtttTUierU of the diFrbat'ge from iJie 
cr>il ■ceOPtin.^ EO :he eondlELon of the vacuum idfr, -In every way they are veiy bad 
for I he fcwa= vabe-- Tjxle mor^ t^pecklly for mo rcEwd*: '.ii the Irtc^ of cur P lro] 

gf sih-ed.-Let of difcbiirre, ii.i cb^ pem raELon of enDtoacm^ rsT-erEB cicrreitE. T]w i4Ck 
of cmaimfis AcMUtflltJ for by iLic rea-uu Lbft? A W^bnelt Intomapcer ia siot set in 
aprCiLlOB wathouc a fairly heavy curefill, ^gd tha generation ori^veire current k 
(OU^u^i 'ipuEi ~«hv Tery mtiits of tlif luEerrupEer, 

Ii wa= thertftff# ijfiilt tvfde-nt Lbit tbe ekctrolyiie was Ear fmiw satisfactory, mil 
up to ^"Lry recfrnE dftit ih^re ^a=- no alCeFunlEvfr fnr rapid wciTk. 'The iluLOr 'Mcienry 
Im#rriL|U-F# ihat were lei use ^trr itll ^Mf^Un]-1j slow compiitd with ll^t L iL-iioriltoiii 
pn.pi.diE’v - of in:errup;ioii of ihc el^Offolyiie: breaks And nioreover LliOV w^t'e nob sLll^e So 
puss Lhe same heavr asg|wrag^, Since ibEie no scope Ebr fcwJqpmf the csistins 
tvpei □[ mercury 'fipper or mercury jet bn-sks to she liMO^Hury pt-rfectSMi, ft ocw 
fiyitem ajioctther had to 1 k» lot^kfril for- lc was Then tbit a Motor Mercury 
li'^orrupier %T^:TkinL ,l Oil ■» MHiirifitjal priuciple ^a3 evolved. T]li-S IitE^mpter m3! O 1 
dtietd a wmpleDoh" priueiole oud one tb^it h ab been foend infinitely better tJj.an 
the principh: ? hixit-rEO adopted, Ttni vSTlkr E}"p®E of Ms>tcir UtWUrjf IiaierriLpter 
wt-i^ ilSihoes etLEir^lr two prit-KSipEe-s.: {l - ) the dipper tjrpn with which a v. in kw 
paddle ¥ft| mudt 3fl dip iu and oui of ,t enp of auercury, tb€ P*W*»i# IttdWftient 
btintt JmuSrttd by tkctfo mator- is!^ Ebe o tht-V oud by far tbc ^raaLci- pax- won.- 
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the raiELcurj ;ge principle, tom* addplaas a. sUtiOrtfcty jet through whitb doppeae- 
coniaets revived, mid mhtli adopting stationary rwatftot blades and a rttolving jet. 
A 2 bits been ftmirktd gli 3 V£- t all iktst LUlitfrapTC-rs [n ecunmoo were OttB&h to pa-Fri a 
i-*allv bt*vt amperage* T-rhale DiowTer their rapidity of isluttl^ion was eOlrt- 
parnuveEy alow. Otherwise i!iey ^rtre all very effickntj very mtfch nipwi bo than the 
tLecirolyric roEerrnpEer. They perifliltri of ptirfKt control' 0-1 U» wil dlschixtt# Erom 
Ti-ry weak Co struuy, they iTorktd qruicly ami Hdiftbly, were fme from compli^ti^n 
or difficulty, a-iid lliarcC^er i he nmoim: of k verse <surrtn t was much leeW chan with the 
cioti rolyiic- Obviously [be East was to produce a motor lutftmry brqak. coinbimog 
(.he rapiditv and [he current carrying power oI the vleotrolyiLo with the 
admmages of the mercury break,. This effected by the introduction of our 
Cirntrilrtgal Motor Uereiuy IiuerrupitFr and when we state that in Addition t hf 
objection* of chc okclTO-lyite breaks were eliminated 'll will bo ghjm Lhat the break ^ 
ae near perfection a; po-j-ihLe.. 

Construction of the CemrifUjgal Break- In iliia Interrupter a pcarohapKl 
?Ut-] tn&w] Li UQUDlfrl wrtieally above an deciro-nLD[or„ to the arm At 11 re o[ which ii is 
accached. Tbiaa when che inoior raiaEfslhu pear-shaped bowl ij rotated also, luaido 
iLl- bo*rl h plural a ruall quantity of mercury, Actually nbou£ 10 oonee*- This,, by 
titttrifqgAl force < travel Up lbo lii- of tbft peai^shaped bowl until it fc-Urhos the 
grfrattxi diumtttr, wbm- a y or groove is made eo receive it, and iha mercury 
Emm- it j!^iu|df-(e riftv round ihe inside nf the l>nwi and rotate! with it, Un a vcrlical 
spindle in ihe inside of xho bowl is Bee^I a fibre wheel made* to mtoI™ freely on ball 
btarinsr?, This ilisc ;s pioi pitted in the vcncre ol the bowl but d<™? to oue srdfl. Ho 
fchiE h$ ttlgc flSgflg*! ifilh the ring of mercury ncid js ttierthy rotated by ii. TJio 
di5< ha* =i copjt^r jienr right across he. The current h 3^3 the bowl and 
mtrcurifl] rinp aasd is ^Lso led to =;lie ttpilttE of ibu disc- Tlaua thfi circuit 14s 
cFcahlkhtd wbenerer the ECgtnEni pkinfiCi i&to thft nimury ring, atid il hrekw 
iDBtautly ou kArittur. (M 4 V«ubi of :be Ifftvad surfaeo of tho copier foguont ifld by 
rc-astH! ef Sts munlly plitn^jnif imo ih b mercury riug, it follows tlmt iho hreiik is aide 
to L-arry ihe very heaviest currents. The rapidity of tli-fr iute^fuptar approxEanale^ Id 
that of ^hc electrolytic, and is obtained in [he folluwitig simple manner witlacult any 
guring medium ism" fluid wiihuut rtttLAjilig ^ WQWr at abncunnial ypc&5. T]ie motor 
sLtid bowl st«vulvc [<&^L-cli«r ai abnut 2.HOO ir.p.in.. and therefore of ceur m ibe mercury 
ring also.. The disc being only abent bull tlae diameter of tlse bnwl r it follows that at 
Totaies twiiM to ewrv revnlatidn ot the nlcrenry ri0S£ P whaqsh giveH a rapidity of^.MO. 
The disc Mikes uni brinks OOMIIKX m f«h epd of tea copper EcgHiCtH t thus ginnjf 
lh(- rapidiiy of iLl.OQfl LncerrupEiDiJs ^wr minuEc. By increusing [be diameter of 
the bawi or hy Kducin? [he si?_e of rbc revoking disc [Or* boihl or by us:ng anure 
copper EEgmcmH, ^bc rapidity L-ould be rnhcH np mry much blgher Blilh but it bji| 
been found bycan-Eul jnd preloagfil experiment that tho efficiency a® highest with 
al-giH 10,000 miirntpiLfinfi. J^p luinme. 

Efflcieney. TEiiii U easy co nndep&tand, because Iht Illu^ facbhr must he 
opBrudiered whtaa the tn'ierrapier is working a fprwk Mil* The real efficiency *\$ a 
coal is secur€d by rba suddenness with whieh ch^ jj^n core in the pritflary attain a its 
td 3 siirtiLiLi dfgrti of in Le MiurTUioss an-il Iof^s it. In ucofdt»n with this 
BiH-mial concUiioa,, the iron core in our tacssi eolh is coJUie ^omcwhnt ^anaJler c]]an 
was [he case wiih the previous slower workang interruptera., in ordi/r that it should 
reach and lose its noagneliaffi with u mpjdiEy dUT^sjiflTiJing to that &E th® interrupter. 

TIile is the rent secret df dS5eEcraey r (hough there arti Other factors that also have 
t-i c^tue i[Ht« co-oti-deruigon, ? 0 <:h |is [be diameter and kiigth o-[ ware On primary uiid 
iteondaiT coil5 K e ht iapati[yo( the condenser, i£t. Unttaa tho coll and interrupter 
be cDnatPiictad tn iiaeLly suit one another and to work Sn entire harmemyi 
at is not poE&ibla to produce maximum fefflcEeiicyp Sm l&gw ISO and I&l. 

Moil perfect twulaiion b*liVti L n ahsoluEe eslraua^S. ia obcalnahla that the 
i L i - ii ii 3 y p from chc cgil ljld be esacily --uned to tbc eandltLou of the vnkcpuin of each 
xube, [liar earh auay be rim eo rtu> unuoit advantage without overatraining. hi 
canlicctiou with ihii ij^o^i iinporlnm point pleiuo refer ro tho rcAiiiug matWf HiLEiiig 
ly M-ray fw'M iybt- tfetirlatK- iai ibis lilt. 
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X=Ray Switchboards, 

S-tirzct Shtint, Switchboards. Swi EehfcKHinla ap^ c&nsrtriwwd oil two 
principles so liAz fti the resistance is- ccnHnrndh tisacvm as ^series/™ or 41 vlmtitJ 1 
A aeru-i iriittauet- provides p^rfe-c; rtgaktion of the amperage Inaieramg sbc primary 
of ibe =ps-k coil! but allow* the hfell vdta^* g-f (be mill Ui piss -^ti tljcnti reducing 
it» vohaya liitire :bflB n, very Utile, TlViib n ^bnrtt resistance it is ptegiHe Id pass anv 
ilfsErtni ibmugk cL-- primary coil* and this, □[ itself, provides regulation of 

(he amptragt. 



Il Is stated Ebat tin? revend eum-cu is grcatL-r tht higher ?fm raltAgc tn-TcrsIiig 
the p^Lmiiir^ toil, and obj&cisan it ui\m to the Huee board Eor ibis: sneason_ Although 
this may be a fbw in ieffi|l B ft does not by any means follow thru tacAUic a hi^h vedt- 
npe is beiDg ini-fed in tile *oll that ihe feWrie current nnsgi Lm %tuaL Everything 
dep«Qd^ uj^n aht romtruetiun of ebe coil and ihe iitMurEpwr r HKl iba aecurafly with 
^■bieb they lire- suicc-d eo qi^«p another, and even other factors pome into cCni^tCle rtxiioj] 
as well, so [fcnt the flier? face as a bow rtlfcffed todoeg nob subgfcantiflte (he objection. 

In yew* tto&e by dm Motor Mercury and Flatmuuj Httnnj«r Ifuerrsipnri'* 
r]uiie kLusu-iAbk 1 to brtatina a LEjjh vaUig* with (be niNiessfiry and essential rapidity 
or ^uddenne-s, 31immc-i% ct:i« cfrils ire re all wound lor low voltage, at a J iile working 
fioui flflrtLtuaiitorg: ^ivtng from 1!^ ed ll void. A toil Wttfltid tonsil din-el tram high 
vqIi a^fn- mains needs Go be c^nscra-ctod on much better principles, the insiLlaiion 
rrcpnres eo he Miperaotp nod in every way the technique SfiEtilO^ mmh greater 
i-kall ami fV-*uree.. 

AecflkusitaioN ur? akrayi ujiw if f*e toiy things f<>r the Lector to hzwe to Liaifi.Hr, 
req.ci triii" I^c !0o ranch c Liu<? GO be given to iooknij alter (heir Condition. It was Only 
natural* "henfon:- T shat St was generally ib^irwl Co work X-ray outjiTH direct fnjin ihr 

Faetd wfch this JenuBil ibe diflitrent rniieri iiKfodnwd the kHiioi itfiteli* 
board, deafgn»il » a bum dcrfEl the high Toltaj^ iflaina^o (lint ihe ]ow vuIlk^o ediIs 
coiili ba Wfjrktd. 

ffiHl4ioted ulwvc it re^uire^l ctiore chga ordinary irehnii.'aL knoiA-LwIge lo 

eotiKlnurc a ccn] ^apiible of wDicbiq* dirttt off ihe high vokagt riming .tt .i really 
effieient tPitilt lf. nnsl tritblUU rillc of breakElo7V ! n t For Oi.if part We have alwiiys 
aiT-OC&wl womio" 'lir^c oU tlse Ligb voltage iaai.ua, and Have, cbere-tore, always 
^Up'il k-d oo:i£ and aiJtL-rnt|^ter£ accordingly, divoting special aicdktcloa lci- the coadi cioi-LN- 
tn Lit- Lilts+ 

14 oiber cbajHe^ rflatiikgEo our new imeasiftfrl Spark Coiln.onr new C^nn'LhtgoI 
Motor UvrctEry Imitnipter, etc,, we are dealing wish e h l b cedhnjeRl coB^tmclion of 
theEe Liiipor:agE ^ppEiaufes. mil putcing tenh the cdvaDGflgtt they offer and the ihlts 
on which *hi.-y have bcfn develojicd; ihe i%t* Gftlcpif in [be lnaunffleuire, and zhv- 
tKcdWuee o£ in>--dntkm ; tIsi;- maimer in vvtiitL they are cpectally btiih eq- ^uii mu 
aiiotber, ami ,t.J ^[h«»i: points ;hnt go to provo [bat Ebent ig 11 touuibiiig bF in <cifntfiio 
oi;Lm!i4iti5Lf:L^ 1 w-orUnt ttitb a Jefinitt ccu^ tcrima ebat 0Ue r E principles blv li-^Le mid 
4Curing id carry ulle ihe adt-al eh? tL.i 1 highest- iMfrleetion, 

ThtH, by ceji-on cE m<h etwly an<l es)#rieace a we clnim to bftvc redncCil reverse 
ciErresir to a neeUeihlc ipuntity. A 36 in, c-r 2tl in. Toten-ifieLl Spark Coll nUfttfng fl t|h 
our t ensn:ucaL JloEor Mtn?ury fncemipier Joeg not, give qR.y revcaW csIrreUI wsih 
any air gup e^csedimg *fll" inch, os shovm by m Q^ciHa-cope tube, and eLof, wiiefeL 
uLoiiEiig dEn-.g ■. iT any biirii vcliafe main a[h Go iuO voEii [krctigU uli ordimuy 
11 s ,L "L , ii:-H J ti:tti:inre« Tljcn-ftrC, the claim aiivaaceLl on behrslE of che thiim L^tLstaim- 
I' Ui i : linme qlie .n pflrtcLice P tchatever it may bt? in shvory- 
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Ano:her objection IdVllt-il action th* Ernes resistance U that efficient control is 
not JHQrtd to enable tbt discharge of ibc coil to bx! &o vrobancd at 14 »n» n«w 
,h Fofi"' fccus- tubes. This is il nnug? dllffl Lo tnukc. beeiuse tbo remedy is actually 
lei ihe baoi-i of chc maker, inasmuch ai el as only a question of the AiuiHint of 
rir&ilfjiDc* provided on (Lfr mubboudi lc hiU b«4D §Eated that <he shortest spark 
tbiic coold bo obtained wiih a series resistance h some five Inches, from a. Ifl in, colt. 
Uodi-t tcmtn conditions (hij wiH be to, bnc sn ibt hwii way one might aa well st&t« 
that. :b+: shonesi spark obtainable is 10 inches, which is just as well a faet under 
other cirtiuu conditions. 

Therefore. with the remedy in h5s arm banda, ihe maliur who object* lo the 
scries resistance on this rroucid [3 lakiij^ raLhcr rt Ktmpp position. For our part Wi 
provide perfect regulation between absolute extremes, enabling Hit very weakest 
Current* being obttint-4 fur cbe sufir^c cubes, n.5a>l by gradual, stops upward lu Lhu 
moil lUL-c-d se discharges as are usithc-d for mpid mdiograpbi, Therefore. however 
tbii objection may apply :o oilier makes of " series " resistance boards! it does pot 
apply to ours. 

rurally, the obverse tide of tbo objtction wa an- dealing with iu oluiqt Fgr 
perfect p gialfttioo by means of sbum resisisncos, whereby tbn; voltage Iraweitintt Llic 
primary coil ie oJteftd I) ^ll^» If ifcie rognintioa of ihe series board we supply ifi 
pcrlrtr* we assert el is. ic follows 'hat (be other anefchod oannat bo better. To our 
niiodi ike question is : Is It a* goal, or perhaps we slmuld say, gcanced tbat Lt is as 
guChl f art there no-i ocher olscciloti* peculiar CO it ? Jfoat decidedly there Attr 

We are explaining at cnolLiicTublc length oB other pa^es, tbnc no X-ray outfit, 
can bt rally cflicieni unless chc various factora Mncsflnc4 f viz,., the coil p 
Incermpiec. condenser. Atf-, Htc rpwklly bajh to snit one another to ^ork in comply 
LLarmony,. an easeaical condition, of what tfe terau edtCLtncy, ^ow, this benig so, 
it as qatio gbvioua ih&T any one fax-To-r cannot be altered or Turidl withont Timing 
out the ’rrbole. Li the cOPslntc Ei«k of rPil. iiaKltTii[Et£?f P lo aLiit one anntber,. the 
vritine tot wUnL they are made as che goremlug conditLQiii, Each out he lb, aaail 
muse ii^ p rojuaufactarefl lie cording iq :bc voEcage it is i-a work wLtb. 

Tberefgre, If ifiitiratelj suited to one another on one voltage, they 
cannot he SLtcnrately auiiei to one another on a differetit voltage. 

^Vhr ri chc voltage h larl^l ihe aucth can. of courEc, be tripled 10 one ccciuLtn 
VOlCfttt? af ike pdFaiblc TccTRtierts. but Lhit only iigeiilles that at is not accurately 
saittii to Lbe other volciges^ so :bai she adjo^inient ccuist bo cither ipaite riglit i^r 
L|uite wtcih^. The only alctrnacire pnaf^ibk U co tosuprotuise tha lilualtoD, with the 
molt ;hiu alchoupb nerc-r extreirndj wrong ic is dso never istrenjcly right. 

Sflt only does Tnrialion of veltttg# a Sect thfr Spstrk ceil a* just referred to., hoi al 
the FahLC laiflf it acFeci a anocher ui iho BEoeiLLlol facionE, vis,, the c^ndvuflCP- 1\ r £ih 
uurown cotta ^orkSaig din-et 0^ ft CfrC^iai high voltage main the cflpiciiy of Lhe Coaa- 
deawr n i.±L , efuLly enken ioco conriiierauDn. aaad is twry bit u-H essential a factor ns 
eidjer of ihti oiht ^u Tlierefor-e-, w^ bflW Ru need for a v&dsbt* coMrlWP m soull- 
Ulftla-r? imrodcced sanat! time back, thereby adding further diffic ally nod compl icntiou 
to the outlu, If *pc 5a going io since rarying his Tolcngu,, varying his prtmury 
windings, vuryin^ hifi Hufcaur tod Vttljing hii aaiLperage, and wflla^s Id gH the 
scut.-l] tiecor^ into harmony wait one another, well, A lillEo thought will soon 
corl^mcy one tff ihe uussEtaer at couihlantwif possible. 


! i 


: 



(C) Jeff Behary 2019 


170 























172 

fur the reason a# w# 'to noc ad focal* varyLa« ihe rol;?ge through the 

primary t^:lp =o we do nui iidiun^ variarioiis of Ehc prasrtarv m'iijtlinga. A variable 
juLmarv is (!!^D!Ltl if mukLuj wuh aia tkecra-hcic inttrnipMJ Inti ua 

purpose whaic irsih ^ intram 1 * iuitrrupier. AcLiMilJy r erf course, it is cm objection., 
and u &mO',i' cm# tpc. So factor in m Pettit can be varii^i jf xhnt milftt is 
E^ vmrk in bacLnotiy ii.it>] provide lisgotai efficiency and beet irsuhs. It is clwu’lj' "ho 
onlv fluiy of eLt rainufac^urtr to dimply wiib clic n^ilicm ueee^-sarj to atcitre (hf 
hmheR': effichmC-y wills b-ii o^u ansi nlsn to make 3ai% Otmil! ainapla as 

The tudaeF- nuniW of wfniioira shut ire obUJLuablc *Qna# outfit 1 ; 
art the rtiry n-aion of cb# ajH-racar'j t-aihre, *inwr tbe opraUK UDWl Lie expm?4 lo 
Eit; a complete iiyiEter of iSm highly Ewhuient joints ftE the rujinafiLctilEori pwti business, 
nor jet to hm h&J his ^sptrieuce P 

This pstnc carries even more truth, becansa It Is reu[)£dis*d that the 
v*ry best Pi-aults are only poa&Ehln wli^n es-ch upenitor has bscomft a 
master qvzt the pafiiilLarlttes of hla own outfit, according eo bEi current, h3& 
class taT work- 4c- + and how it on* to become Birch a master if Eba t&ndltltms 
are continually changing 7 

Wu Imre aiuothtr objection almost ilie shout rerislftiire, viz. F that it ia 
e%maip-lv' rtS E& consume! from lit# [ei*lu Irrito q> fiutf'b current a-? id 

mitred Eth woptinn Lbe spark coil- that ia (o say, if 10 amperta Are itavttfsiflg the 
coil iliG-n about 2ft amperes are briinj consumed from Oh? main, ThL* ts a very e#Hou* 
hiauer to those doctors or hte-phfelf whe-re che. applllfiUUl i'H much wStil F or where 
n=ed foflfrninby periods as in Therapeutic miTQWl^ Keith*! does i" Piul liere- 
(X-Cftuse ■( TueaBfl ranch "^rL'Alcr insiiil eipeufe in bm^iT ^ maifr ettblfii liiiil h or it 
maj" liaean a^il frequtLLElr doeF. that exitling cables arc not strou™ CDOugh, n]t]»ug;h 
mupiy jirong t£iOJ|tttt io work sn outfit such B-a we rteoturuepii uith a 
pusistonee. Si ill further, the ‘WtEchl^ard iiself more, on aceotmt of tho 

dttfeience in she rt^^iauce, ie. 

Jinny of ihe shuuL svriEehkKHmJs art> nnly provide^li wiih * riacOBiul 
irhtrehr the valti-c pa-540^ Through the primary coil eftn bo vnrlt^L bctnein 
ctrtjin llusEiir an increase La roltB^e proctucing n eorntponding inciMfli in the 
amperage- It Jollffwif from cLis ".hint to inCitaiw cbe uiuperfi^r up# suust pcrforM 
iderte^e -he voltage. II thin- adyiULnij at nit in l^'iig able to ciraosc a voLiaqe of 
some detiuLEu EMi^iciij for foine Je-Jmtl# pnrfmse + then ailch v^lLaoe uiu^t Mflt be 
interEtwd wicb, but at Ebe -mtsbh 1 lira# one modi Lie able to iuerfttee lhe amperage 
sole ibe tql -0 Ejj. Uni Dmi the work Ln bjiiuU 

fAmrvre, if ^ rfiv -j MhjfE uirrarlMi, irr/Ji w rh^Utt Jer Hm'yiup 

Efic rciFi'rfj^. ^NPfhr r V>r rffrjfffjr jAh itfdfptfidiyrtt}/' Of WilWj actually it 

£a EinpoEiib:F E& [pcreiLpe tbe i rapt rage (of any class of electrical apparatus without 
affcctinj ihe voltatre a lLEtle r a drop of e eastern btLLi^ unavoidable when a greater load 
i£ taken. Hu: with the rp^ctnE additional rheostat lo ret-ulme (be iLiypern™ Lode- 
ppnJeiicLy, ibtf v^Jlrirt thosfn remain b ^teady h wbi-Mos wieLouE, Ittdk second 
rbe^stac ibe 'iiop in lea^igni is toaiiiierab]#. 

In the case of eKiattng coils woun4 low voltfisfie which is i 
Id iv 0 yk from tb# eHi 1 b? f It H invariably uitiell cLicajwr both in regard instil co-t 
and anb^UlfOt maiuicuance to have ibe primary vCkjI k to swlL I be tBunn, Bn«l 

operate it ^ritb a «iiv 3 wiE-caue#, chan 50 LssroiLnce a itmut leflEfilAEiCv beard in u^b-r 
to ndnre [be main to low v-olEagfr, This can aivB.™ be denie, mad ^ iiniv freqiEcmly 
done fo in ihi [Mat. aud the advantages ^*Ened are very gxc*t, This luodpficauon is 
shprmjgbjy alhI can be recomimailcd lo all wiio Lave old cnutiL* ehijIulil; 

wiiU AMUiuiifototf anJ wh&dsfivc HiiLeh bciiL-f rt&ulia. 
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Focus Tubes, 



«rfvat vatei'U nbfr !C be aeqoirtd Isrtjw^ espvrience, 
Tjnt ttr-i un tteoLTfll prsnCipiM can In IftSO down for the benefit of thft iwE’Inef* 

Foe u* vft*a art UJikeraiily ipoken of al being in thmt classes- Vil: «ft ™ kw)r 
iHtiiiiai and hard .or high). Th* soft tube contains i liltfe mrt £** 

£ u nudivn tube, and the Nudum cab* if course occupies a amflar relallMtfip U> tt» 
hnrri lube Th** X-rsvE riven out tv & fccua tgbt iltpenJ lapO't the coCublLosi fti tlw 
tncmwn. The rats irtW the toft tube bare but littfa penetrating power uit joidd 
show [lift bones d 1 ! he hand quba black On * Hman itrwn. A med iu m 
its greater ndterction would ibnw the bow* of the i.iutd are? £■ the screen, while a 
haif mte *ill show the bones of ibe ltMld qaiia light- _Thft soft tube ha& its pur?>“ 
(dr ThEiupCOXie munitiLt (where u more rawriksal actum it required) s.ml fcr n dsa- 
nraiih- of limbs null shallow pflrti of the body. The medium tu&u tt«'« (or bOitcral 
radin-.-ninhicwnrlj and forKrttO work, whilorba bml tnbfl «*«■ also 
. m A, far’vt-rv rapid radiORrtlilv. Tb«r* are o£ MOne infinite d^iMfl of %actini« 
between ( he Wo ejitemw, and itieienns 11 medium lew; - « medium high ‘ v?ry 
high " nro- wnLeiSuWi-B qj«1. 

Cnkis Epwi&JlT ordered 10 ;ht com fare for specif raranH n all focus (ul f s1 "* 
delivered soft bv the makers, sines ihit^ihe begin n mi- of their hfetnuo and ™=“ 11 ™ 
jzradiiaUT pas** through all the virion* stage* until eventually it become* esIWMflly 
bfttd I bln is acton n :*1 for b* r**; on o£ the small quail trtj of rendi|«l R™ remaining 
In the vacuum being used up as :inie s°« OR, Tbs bfinja us w the qllwUwt of 
revert* current- 

Reverse C(LITtni. An induced curn-nL in gencrawd In a »il when the 
etoui- is made and when it is broken fcr the interrupter, but the current OH break 
is in tin Ltd v stronger than the cofltai L-rencrated on dosing the eirtint, «m is 
current utilised ibwuilh the X-ray tocus tube. Tbacurrent generated no closing the 
circuit flows in the rarer** dir wind. A <«ob latw il construeti-d witli a eoncaire 
caihode Ln Ohitr to concftntrtue ibe cathode rays upon Iba anil-cathode, n target put 
urooselv St the point of 1bcu= of she cathode i*vj, If- thertfOMj the ijlosing ciim- t 
now:, in the oppodtc diiection. itfolJowFila! the cathode myjmil leave the mtT-ciUbode, 
iravajinif onward until they ittike vbe wall ill the tube which thus bMOdiff anll-eatbalc 
irteiaby S-ra^i urt- gtpcfifctd- 

In order to tret airue picture or an* obj«r T approsimately true to size- tad with 
a ^horp and dearie dtlined OUtUnc- it will be underetood that the ray striking sueli 
object must be ,i /nattfb't my and no! divergent. Tbift ia one reason why the fcreuH 
i a t,e is kept as far from the objeei aa ii possible iwcnidiog 10 ciicumstanCLa. in tne 
same wat for imiiOftani work it is cosiocmry to utilise il ecntrioB dcvi«m m order to 
nrereot oiFlorti&n- A simple device cwwUts of two wiss wires placed Ih* one » 
little distance to the front of the other M that when the straight ray L3 obtained -Uu 
shadow of -.be one CIO:* falls rich I OH top o£ the shadow of thft utter. 

It will thus be understood that i-rays gL-neratod reverse current strike the 
objeet at aU anglesj thereby eausiiig dUtorUoti and dttlH*TOUfl dclUMYO iluuloWs instead 
H- fife.]: r dfilLleid. 

The cathode rays diwHurniS the melal of the elcctnidr they le*v* and this 
Ji= LCLteoration is greater the greaitt the atornW weight of the metal- It is fnr ttna 
EDifion ttam jt^cattodo [e fflide oF aluiutrtfeLLtti- Th^j Iinili-ea■U:od^ , li&n a s«t.voo qi 
nluiO-Liiu "uacbEd by nSi^sivift <:ppfK?i or ot]i?r rjitm], 0^ utcDiLfiit the enoriuov.H icq 
^ nectiied b}‘ tbc boiti^iinlcafni c:f "h^ ■caitLodc tHWcn- ^L&iSr tticiciore, tLc cathoiiL: 
paT- tv currctit dijehirge tnm sb-t luvtv [i ! “ ft a 

Td>rv «onfi 1 ib.»b }0 dL=iiicferaLiLii 3 uf ptn iuiH»< :he miniito *Mwa* fP 4 ° y 

cte- iaTs a£id tiepofswd ltwtL sbe glass ^p-LS jI ch^ t^W- aujuta ol jjlaLin iaai 

have a ^ruL aflJnnv far qip acd rr,pi^iv ^ewrb Lhc rcsUlTji&] ftttB rtiBRiQinff In iw 

vAfuutl, :tjii5 L"an e: □ □ :Lc iut4 1ft b<t c-oll:? bn^l t-^pt qufi(il3y uni) iniWCrorcp m tniurei 
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COfftiparijiu^L} 1 rt a iJi-cix] ^ Etj lifttimu. They aLsu cause the lube- t® assume a bbiek, 
Eooiy appearance. 

Ill n jjiodem X-tnj queSe such 415 that constituted by our niTr InWiM-iJifrl Coils 
and ConirifbVfll llertury Ini)imtpi*r F rtveitt ciiniNit* ov-ta if emtc&t. is ib^oluccly 
nceli \nhlc. Thus it is politic :o gbtajo jriuIEogjipba possessing much bailorifflqlti&Q 
tsxid.sfltap di-Ejilp and far jhfl SuniE reasou the lifetime of the focnj tubes is ^really 
protoa^-d ^ r -l iktiif wqe! tbriKUtfbout the whole iEldc much improved, ^Vitli outfits 
whes'e muth rer f M: i l HItTfrnt eii^tl* ifnk* tubes Bfinrk gmp£ Or other dlVIHl arc intro- 
du«a incci thi> circuit eo suppress *uoi>. The olimiutlon of rcrcrw current U only 
ponibiO by a co-il and Interrupter af the- highest class, constructed on the- 
princmlts TriLh eii-ry care and mention in the mairafiiclorc and, ftbqdi all, Only when 
cDLl d mvnli, condenser ud mlier fuctore are specially built to anil one inothor 10 nark 
together an a whale Ect harmony. For Vsdtc *pulc gap*. uW B plttlM it-far lo 

p-it-es 21S eo 220. For oscilloscope tube far detecting rflvtnHS cqmnt, see pa&re £I7 B 
and for .urcher HTUnrka coneerniiijj our claims reaper tin g elireinalccm of revi-rjij 
client Me page? !70 B 101, 

, Handling of Focus Tubes, Whra ^ new (soft) lute ii recoil from the 
ffiaKfrni it should be used with Tory weak cumiLES far same weeks,, either for iheifl- 
ptutte m nt men e or for very [ichL radiographic work. So treated b thu Cube will 
tfradiL^h" bcrouhB medium hard, when it should be la.fan into duforsenm WOrii and 
for oraiiiairy ranlfo^rjipliif taarkr This ciilw should, tb^q ha act uAidi- far such work 
iliu] ft Dew ^aeftj tube should be sianed behind it in the same way. They, iu cour*r 
nf tHU* P the doctor becomes p^fe^cd uf a range af Lubes with diJIerfrnL dcgnws ot 
^aruB, eaeL ipemaltj salted for a eonalndaafl of work,, which work tbo tuba sfioutd 
he: atrit!£v nierved for. utiti] such riim m bwoua^l hf^btr -siiLL ? atui so 

DicfliSlIaLin^ a fwither 5itp upward in the scale, Alt anodem: tuhea are tilted with 
doTWfcl Ear briagjiiiif ilo^u chif ^^cutim when they hiiYy bucucne ton Ijnrdu tlial is In 
Eay^toobunl So giTOjOwi work, i;>r B perhaw. oven soliturl &hil the eucrtmt pttters in 
spurt euEiidfr lIld inht iE^Etad of poising through it# 

It 'E a rwagnijed prEocppl^ that the firat use of a regoueratLen device ahoulJ Le 
del^y^d as long aa ever pDFiLp]^ ( ,md EuhHeqjELuntly aliOutd be ueed as seldom fts can 
be niMiflcd. It a scifa tube be givm heavy euET^jiti xi Aral it \* qntlo imabk' to £fjuid 
tame, wni ibe result ch^t the vacuum come* d(WB lower bLlU p and in- some caflta tUt 
(LiLis utay WBipletely apoikdand require re-e^LauaEing. 

Grrat patience 1 3 pcctfFarj- in irainibg np ;t new lobe, but when nsiCC tnintd up 
it will stand (La- very CmrentE and pronde the Ittil iWlltl. Ic ift even laid 

ifown as a pfLnetpk- thai a Eith*- U rnucb better wh®iii worked up on its own outtii 
than wlien wOrkiJ up eeberwU^. ArtifleisI iLawieoLEig of a tube by fltndihg tla* 
currem Ehrtdirh it in th<- r-evepse dEzeciion shoulil never be resorted tOs wwpt by tho^: 
who are oip v rt in the work, .m i even then si ia a dtuibltuL procedure Eiccic^e the lube 
can rnrelv Loins; nm t Eteady vacaniii when #0 UftftCfcd, aSlhouglL ic rasLy, iK-chap-i, lw 
tempotuily hardmcil, 

One must, thcrefart, Aniicipato his raquirosnento. Ed regard io focus 
tuhog eq a& iLways to have a good soLoeLlon ready for each oIhee of work. 
It 1 e impassible to use jnftt one OP two tubes and endeavour Co cope with 
every class of work, and nothing is fo be mar* condemned than the 
cEjntimial artificial hardening and Hoftaning of juat one on two tubes. 

General Hem arks, X&w [uisei ou arrival should bu cken u.tid dry, amt 
should bs Riven lime EO Elko to ihe ic-mperature uf the X-ray rootti before ns&. E^ory 
lime bcf«n- U£« a tube sb.«uu]3 be wij^d fret from dust and moisture. In uio take 
cHL'e that lhfl cLftbJcE from the roil are rkr o( the lnbe B U otherwise Lise current is 
likely Id jump acre-^S and jK-rfariEO Ec. A tuba should flJwiys be ftsed in the stand or 
btEd in the hand hy [he vathedo stem as being tho ^urnngest part aad intruded for it. 

Tbo whola fiecret of iciJMeBrfuJ work depoodson RiviriR the focufi titbv Him 
amounc of current which 1e ca !3 prOENftHy curry. Aasy attempt at ovcritminaug in the 
endeavour te&btftia greater jM-nacrjiio]! alwaja means Elilun. Ttu- auinant of omrcjat 
b. iiibe can sc^nd cfapeim^ upon die condition of ica vacuum and the ftStilttl and 
EOHner m ^hEch it hns hwn workyd u.p P Cl^cful ohBer^-ation of the behaviour of 
lubes will oon FEmble lh& be-gEntn-r lOgmsp ihe whole stlLjecL 
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The Handling of an X°Ray Outfit, 

A brief outline of the erection and handling of an A-Ray equipment. 

Installation. The idEUHaitan oae of Owf standard outfits 5i * matter of 
E-LmnlacitT that can be *1 tried om by uyon« m Ji wry abort tiiue?. A p* ip of strong 
iroti bnrktti rue dsod ;o ibe wali h qt a wooden bracket or alieLF if preffcrn^-J, and the 
■coil plated tbsw& If desired tkj-o call can ja&t aj? well placed cm a table, etc- The 
height Ea of hq great importanti, but it will gi'Dtrfl] IjT be Iflimd that mi ne i FL freoi 
iIll- iiaor is mosi cunveniaBL 

The Ewflcbboud Li raoaatri ou she wadi iomt few feel away from the coi^ or an 
far *WAJ at may be fUiirsl, ii ihnju is jdeel* special reason for doing 30, Otherwise, 
if :he board ls iuqudil-J qe ibe wall some three or four feel mom ^Liie of the coil,, it 
will be found cotiTenitnt, and [be operator thus fEAEuls the X-ray tube 

nmEiLpilInLing (be board, and so is aw*y fonm the ray.s. 

The interrupter is suspended From a wall book by means et n ikap P or may be 
=imply placed on :be door. It is usually mast Ctin vfcolem'to kmp h l&wcr down ibsti 
coil nml Instfd, anion ch* same #ide of coil w tbftt c*kon by tlie bear!. Thof it La 
wLchiti easy reach should any adjusiuieEiE of die couEoet be desired in oonjiiELCtion 
vi\zh the r^gfLEauons. being carried out on the swsseh board Ltsulf, 

The remaiusls At tilt top of (bf: iwicchboard aro foT ruiin ■conncctic.n. And lubelleA 
accordingly* Cables capable- of carrying some 14 no 2 d amperes are Laid Into die room 
and simply eonnieted cn the Terminal = of (he board. Tbe primary oeil of the apart 
roil h fitted with 2 terminals: the nslifhed wooden b»*C of coil IpJs 2 terminals which 
crtao^cc (b tbi: etiadc^r inside, The moiot of lb* incorruptcr has 2 terminals atid 
(he iocerftLptcc pmp*c bet 2 itrmtEutiU, 

On the awiiehbaard are I pai n &E itrininals coft^spoudinj, each pair clearly 
la belled 1,1 coil, 8 ' jH CDaden3c^. ,l, "motor"' and lh interrupter/ 1 Tbe set g( fkfldbltf 
cables Fflpplied ,ire merty Jolnol bfEwten tbc Cenuinals on the coil and (be corrcs- 
Ihorwling 1 itrasmali on cUc imnh *ttd io on, 

SSepntfiie Enscnsecions are ediFfty# Krai relating io tbe iniorrepttr iNtlf. LeJlitLg bw 
ld place in tho m&rrury and paraitm oiL TLils lakes bu l flt'e minafea, and tlie whulu 
erection only uboiKt an hour. The ou.:fit is- then ready for use. 

Star-tin ft the Oalflt. The tabe .^equJ is plflced a few ful ilrtighl in fmm pf 
the toil- A (■>:!-? lube is labtEi. wsprd free from ttuRi ,Lti;J ilatup and tUen placed lei 
dii L tube clamp of the i=caiid. Tlte ckuip sbocdii always hold a tuba by its ealhud* 
sn=m, which is the lone: stranjr m*m ^OSitC 8 j aches Or in Iraigtb by mim 2 Ench^a 
or =o di-nmeter. Tbe cathode -icui should Maud wrtically Wuh Ibil icudd bulb tbc 
lube apr<-niLast, 

The ™ *p«iaUy insnlaiel high :en^!oti eaWw ^ ^ben c&hiii^eta<l from 

the ?uegndary termianh- of cti* Epork coll the ff>ou^ tube, ono conneetlLL^ eq iLh> 
tvebet Jil tLl- bottom of (lit Cilliole t^ern prcriouElT reierred lo and tbe other goinjf 1 q 
tbc Anodt. which is tbc smell eketrode usBnlly diamctricully eppes-ite the cathode- 
lu fctiy caw i( i? the -mnii ettcrroda oppo^ilir the C4llu>do F QOt tlm iblfge ^dofikirfe 
iausi-caiiicrfJf or isr^tr:) whieh ii atsi gppwl^ 

Tb^ two cables are uitl^ly bcofctd into ilie eyebis of the different; ^lecErosles- 
Tie eablti uiu^t not bt allowiril rest nu she gluts fit tbr tnbe t nor ibotitil (key 
c ^uoh tin? U10CR.I parCI of the tqb« iifladp uor oul- artather. Tlley fihonld ta kt-^t 
■_iiihe parallL I and fm K from coil. tubt-. JlooF, eoitch. Mind. ste. It is thflce-fow of 
ii'iLfliiEagif Eo mfo calili-: finprc a- nosELble. so eLil there ia nu sbtek. tor ill is 

n-iLSOii ipritm mtlai znras ane olson uee-i. as lissed else where. 
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Erciythifli: teintj now ready, fif*t sea iliat both rheostats on tlje boftTil -ire on 
weitE Tbcu turn on ike switch for the motor of the interrupter iM uiova -* LL ‘ 
IrJfci.flftfl-i far Euoior t F rad u ally from Vtik vOf slow) td-*.s-a .l 11-5 cfcx^ti 5 fur fl-sij, 

TLfrn i\itu on [h“ - w i cch for pqiiuarj efrii jiid th-fl focui lal^ will tlieci Ijghk tL|K 

Direction of Oarr^nt, It lin 1 "wo cablE-s frO^u ih® cob! luvt b«u cofliwtcd La 
iht q-u^ in 5ti-u FEiJut wav 1 5tit Ifpdi baJJ o( the- ljultn in fraul the or 

cucbado mill uppOjr fitlS of a green liuoreswnci], mth a Cfaaa division acros* ine 
mbe Icvtl wish " tlir large?- TLf bad; hall nf Ike trail* will Ita practically citf [H}\ 

lithe caJLkf *rc rcTMJgtj CDmncctfd tb« wEmle of iho bulb wj]L appear [ilLL ot a. 
patch v IrremilftL littbin without auy ihlirp diilaian awflil tho tabs m |nit Tuentioued^ 

Tf 5bi4 Iw ufH3«d + ihe primary alsoalil lm put off iusUnUj ao 1 ! the dErwUrttt W 

the titnfoi f'ertfirf ny imm* oE she pftl^M^rsci on tho smiLcuboaitEH df. 1 & 

be not available, [Ltn ihe tww ciblfH on the tube arc changi-d- It -s- 

adviEable 4 ilrrsv= ;e ;ho cuETflliC U-iijg scast tllrnugb iha tube in tJH' 

direction, . . / P For the bad elfett* of " m erges Sum-nt, ebapwr on Focus Tl»rt. 

and alto gh Ceils and lni*mipi«% 

Tu ascerlaLu the- polarity of the uum'iH, one bus only to tet (tu* -aail spark RffPOsa 
ha diEcharue rad* m^tead of connecting qt up to a tub* 1 . The? point of -t\n Jj^lLar^fi 
rods zhtrt'A b* wtiicive f-j. And if ao H the ciLnftftt will lemto the pouhi Mrt spaik 
lump sr !esf -etjil-Lc to the eamra ot she plate. Ifn-on the othee hftnd F the p]ate OC 
c b-e dinebar^e ri?'l : ir po-tiiive. the current m ill ebon !c*trfl ihu edges ol Lbe platv ^ 
£nark across lu the point Under qhii arailltkon the iismnL shorn l much ka dtsn-u 
to Epark accflll -11 jlLI, and lc poi'ible to pel th# ^urreait eq regiiPined _thm ]L 
Spark wbtu ;b^ poiiat i* pQMtire and atol when the plate is pomtive. Xu* 

ikhioc hilusl a]vra> = be po^iiive in order to gtL a emo s|mrk P =«nd murt be so ot’tu ^oesh 
a. tubti is con niched ^i^il iht -park noi Moulty in ilSoM * ipork- tie ^-bA ^.olij^ t 1 -- 
this again We bare h^re ^dd chat tbe punitL™ patii of the coil mutt ilLw^S 

b ti eoout-cied 10 ;he unife eitarode Qi ihc ftKnatuhe, 

Fneua Tubt Pr-ri et rail on, Fresim^ui; cbt lulw t(i be uow wnrldnjt M it 
■boulil, nt will mlie [lie duo»«cnt screen mid placu hil object boiwec-n H aufl ll» 
tnti« r The objec: idllil bt pcu-cd gently bm etcniy union the »n»» «f 

ma w aToid ctLstonEon. Ttc tube being lie* and ibenttty "soft, tw ™> 4 '™ l 

bare blit Uul* MncirauiiB p f J wer 1111(3 ftil1 siinw 1314 ?V ier b - r u 

rbcosUE 0« It. iwitehLcud i- ilitn mot^l on* or l«fl studs ™d fLcau vtafu 

lilt. 1 i ttbt OH rbe =m.eu will be bridilfrr und Bi« a better picture, I or full informal mu 
m llie hn.ii.lLLa:.' of [be fotun inbei- tin. 1 cliaiuei de^tiJ entirely to tneiu. Tin- 
chapcer in ^pitlikiB relaits in d*tail to tht taaihpulaUGd arid ReU'ctton tor tltc various 

■purpQttt* 

Screen EianiSoEticna. Wheu rairjin^ out i^mkuLions it n Am best to 
work Lu * Jtoisi Eiam wbiob Lipbt is nWlutelr csdudeJ. Uflo abould JTWt Eor ft ftw 
minute in the 4nrk so ib^t llle eves becutae accuitomeil. All eitraneaus 1 gW 
from [be tube iIiO’.lLi 3 bo iCKfMd oH by meine tri the protwtnje box or by other 
Ifienui, such ^ (h,- use of ft black lilM cLotb, fa,< and Lbe difipbraffm ilionld on f 
allow a pencil ofays 10 «me out of [be uate«i?e Urt jn« w&™a*y 
l| tL . ani [O be esiiuiififd. .Urrays hold the screen « Out Miinat Ibo « lB 
poMibto. to avoid distortion, V=e a uietUun. banl tube for .mbs 
bard tube for the deeper pftrts. Experience will K«ft tofteb .ba- copdintm of Ihbe 
rEquirrf top cht- diCtrfrB? pan?- 

B^diorirupliy. The t.biik sectw uf suMt'Siful twUpfiraphy Iks tn ilie correct 
jiidnMnt nT :hl condition of [be lube, which can only be acjiittvd bj pracln-al woiL 
A* n gatL-nl rule, however, it eftn be liken that for shudder, knee. >01, etoow, 
irriK, E~ a tube Is b <M, For pel™, M. cbesl. *0-, une reqw>ws ft harder 

ti ,cl : while tor kidney, slonraeb, it., ft toner late, ft^ for 

oijecl be ;u seeunt a picture of muttulur mid tissue stnwnrc. One nill “raMy ; 

x larlit f biu'iier :uW when dealing with ft stout patient and H , va t mA d> Kviienl tho 
conJiiLon- ■} tnudj thftt inote rbnil it mere guide cannot be ^ncn. 
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A radiometer is swchibit for the accurate measurement of the coudlt'an of the 
cacnnni of any tubr, but as's usuhtl goldf one can make iik of the *■ equivallfilll 
spark" as ha* been adopted lor yciir*- Tito cables COTnwtitls; to tlio tube art 
Connected by rhuir other "ettd* 10 tils discharge rods of the secondary OGtl, ttiS point- 
of the rods being positive a* previously referred to. TChcn a luhe is connected Use 
curreru Llil- a choice of jumping acro;= the spark gup or passing through the focus 
tube, and always- chpasti the euriuSt path- Presuming the current to Ini sparking 
betwnei. like rods, iht-y ran now be moved further apart until the HUT Hit pfcfeni to 
IfuVtl throuL'Ii iltcfociis tube, iod jttsi at this point it follows that the resistance of 
the apart gap uinl the rtiiHatire of the tube arc pruliiall; the same. The distance 
□f the spark gap in inches i-. spoken of Hi the 11 equivalent Hpark/ - It lb only a crude 
measurement, but sodicienily IHIin^f for practical work With tbi* in mind TO 
might FtAte that a " soft " tube hns an equivalent spark of between .1 to .1 incites, a 
o medium mbe from 5 tu 7 inches and a " hard " tube from 7 to 11 inches. 


For 
a 


tu gentral always place the nbioci an rlat on the X-ray plum >vt puM-ibEi?. ? 
instance, in the c*i* of a shoublvr with the patient lying on the pUto t*n tup of 
couch, pi,ice a cushion nnd^nu-alh his other shoulder so a-s to cause the object to set 
closer on rbc plate. Id taking kidney under thuLLar circumstances, let the patient 
lEe with his kn<(S up, thus- forcing the buck Jlat on the plalo and *0 on. 

The cented ridv of the plate must always he uppermost, that ia to say against 
the body and facing the tube, The patient should remain as motion L*Si its possible 
tVbi-ti taking chest he -houLd be ashed to take a deep inspiration and bold it. 
Stomach is usualilr titan in the vertical position arnl then in the horizontal. For 
hi due v ca£tf r otc.jt li always best to use soutt form of compressor when taking thci 
radiograph [rom above, tu order to avoid the movementa of respiration. Such 
COIDprvWOi' may take- the form of a, cylinder attached Lo the tube bon. Or it may he 
ji wvhbiji£ hand placed over List* holy and tautened by sOtflC mechanical means. IE 
taking Lhe radiograph from beneath the couch, the patient would he placed on h Lu 
lice and AO ait cushion placed beneath bis body , the plate thus being against hi* 
back. Ill the first inemuce the patient would be placed on his buoli with the plfttfl 
bvq.i-ith, ;o i hat in either esse- the piaie is placed to his back—au essential condition, 
as bringing the object closer ;o the plate. 

Jlosides caking care that the object is n]wayH as thrt in tho plate as poirtWe, one 
ihfldtd always wnrit wiih wbftl il kuowtt as the incident ray, which is lhe ray that 
atrikes the object at a true right- angle, Varioos centring devices am made in order 
that this straight: ray may be found. They consist usually of two win? crosses 
placed the one a little'distance in front of ! he Other, and Lhe focus tube is adjusted 
by means of the various movements provided in the holder u-titil lhe shadow of rIu 
one cross fills directly over lhe shadow of the olbir. 

This avoids the distortion which mu*: inevitably result from divergent laju 
striking the object. A cylinder diaphragm is frequently ufciliswl in this same 
CMELtiiwtioii, seiviug also to screen off all secondary radiation! which n<ay QtbtTwisij] 
detract from the sharp definition. It should also be boron in Luiod that the greater 
the distance oE the plate from the focus tube. Lhe leaf will be the distortion. As, 
however, the intensity of the X-lays 1* in irtvcis* proportion to the square oE the 
distance, it follows shat distance CMHOt 1« ineroBBod to any very great exu-ai. vt 
exposures vrouhl licCOUit- ieo long. The average distance tmtu pla|e to focus iube 
is about l& iochl'A whieh may be decreased iomewhat for arms, legs, hands, or 
other thinner parts, or may be mcrCa*nl up co> »y, 22 or 24 inches Jor dwp parts 
Mieh as chest, pelvis, etc. 


In citimating Lwposarcdi Therefore, one has lo know the degree of penetration of 
av* and the distance from plate to umi-caitiod*, and, these two [actors given, 
the u*uwt exposure then beCouiei simply a matter of cunetit intensity or tniili- 
autiwrope through focui tui.-? nmlliplied by the nninbcr of seconds. li\posL 


the rav 


sure; are 


antpcrage „ _ _ 

now iLniversallj .--pi ik, -b of ej ■■ niilli-uui]>eni si'rotiiis." Thtte, in the case of a 
-boulder, if t|h> plate he 19 inches from nilli-CatUoile, and Lhe tube ho of a degree of 
hardness orreapoudimr to 8 of ihc Webuelc scale, the esposure would then lie 


: 
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PG ruElliaraps-re-^ec^nds, which mjfnifiea an exposure oi 4:0 B6Mhd£ with 
li lsiiiliiLiijp^ies, or "20 sttands ^ iLls 4 milliampurcs, and t>i'i_ 

Un this btsi* El is possibly to set d^wn jlel Exposure Table which ahidl be nf 
some pruCUCfti uriliiy to (hi L bfgtniieTp Thera ire ol cchifef, so m spcelii*] 
cDmlitio'pa ib« came Lfico the m:ULer fc tbai it is cut rossibfc to Iaj dewti ham and fw 
nisi-, Actual esperiencc with one's ottq Outfit uisd lubes ij c.ssen tial, combined wLeIi 
the esenHsu of good judgment. The Following table wlLI therefor* only bo la^n as a 
refflctflhcrin£ that at the tube be softer nr tbi- Jistance gw*Ler> that the 

exposure Mi4St be correspondingly increased- The exposure must aten he increased 
for abiaOJTTini giuutEiera and so on- Above nil on* UCtfll Ic&n3 bo work i'cush fMM 
tube, no matter what itd dfgrta □£ bunlu^a, CO Thjst aitont which signifies 

maiarauan efficiency, neither uBder^rotaflEtig nor overstraining. This pusne is dealt 
with fully U) ibe chapter on Tuhf^. 


Ohjfi+ 

Skull, ompito-irtHMoI 

-i r 

f>i^!d(brp fch’.ns plitc 
Lo jinEii-csIliDdp. 

Id 

Skull- tranmmly 

■PB 1- 

■ r + 

IB 

EkulL. teeLh, fwitb film imiile) — 

li 

CefricsJ ^rtabric 

r.. 

+ 4 . 

IB 

Sbu'-Llder 

,.T 

r + H 

m 

TtooiK ... 

v. r 

... 

IB 

LmnabflT K-gioii -*- 

... 

4 ■ + 

IS 

Abdomen 

... 

... 

M-2 S 

Htbs r -1 ■■* 

... 


SE 

Kncejoitat 

... 

... 

S2 

Femur .. r +r+ 

.... 

... 

18 

Anlde and Toot 

... 

... 

22 

Wrist, baud 

■P •■ + 

... 

13 

Btamacb ;D:*innth TJiral) 


41 

Ridney ... 

.■Sr 

4-. 

IS 

Fflris ... 

. + . 

4 -T 

41 

Hip jOLns 

-ri 

- -! . 

21 

Hcirt i-p 

... 


41 

Lnnj.r*- diavQosLs of 
tuberculDFis ... 

early 

■ .d 

K + l 

SZ 


iVncIrnLion. 


V-'chciuJE 

&ak. 

nud 

itaaiT. 

SiMnd^, 

0-10 

0*7 

W 

B-tO 

0-7 

HO 

'8 

I 

15 

ft-1) 

5-0 

TO 

7-8 

5 

&0 

7-8 

5 

eo 

8-9 

6-8 

ISO 

a-y 

fi-G 

75 

s-y 

fi-U 

75 

B 

5 

70 

s 

S 

BO 

B-7 

1-5 

ED 

6 

4 

14 

3-10 

e-7 

100 

8-7 

4-5 

ISO 

0 10 

B-7 

400 

0-10 

c-r 

160 

0 

A 

15 

8-7 

4-5 

100 


The ilwrt exposures are calculated idthoui Enieusifj"LEl.g sCrec-Tl- If d^f scjfu'aa 
&i deBcribtd on pages 442 and 20-1 he used, the eSpOstfre* are reduced CO about 
l 'y"b or ^^ch. 

Rapid xudiocTtipb^ IB OPe or two socoEidf. ftr CTffl fractions of a ^cpotul, ate 
34ttfied bv po^erfal tntensiflwl coals of, say, ;i IjT ape rh length ruoniflg ^'Hh centrifugal 
iiKiCor mertury [nt^rmpter, cmitEin^ 4 Imvj primary current and in cunjniittiOLl 
with :i good beavy-umiidB tilbfir ibut Lan been well ciUHtcd up. _ After nrmsHcnl 
ripvritnce, and after becoming & thorough masCCt over the peculllrmn of h]i own 
yuifit and Lie uwn fpcun tubes. the beginner will ^oon find that ho ia able to reduCo 
expo&nre* eoniiilcrablj all round. 

1l is Imped chat \htii* few remarks may mi? the beginner al a jjoiieL'a. guide* 
nml a |w-nitJJ of one of the eicelletrt leu bmks ihac ,ire Id be obtained should btf 
read by hhu unli oil ihe grenter Enteral ami nnderswiidmjf- If ibis V done une 
liirt}' n4y upon scan becoming * of X-ray rtirtUHS 
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Slide Rule for Calculating X-Ray 

Exposures, 

Price - - - £0 ID £f 

Iu whLu Ci-tluliutL wuh ctonr tLick liilimnif. 


SLIDE RULE, fDft MICTUTJNGX RAY EXPOSURES, 
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Th:> i* n tery (ouffHj^ki Htllc mFtTTLELiem for aKCi L rtai.Ei*Eg the tEme of espotftvm, 
on the liat* liLtd dow*! Atam Tb^ Brel: peak lEgmlka the Ba&tance lielvretiL Plate 
aud Anci-iMlEllod^e Th* mikgt bring froaj 12 lq 2D0 cm. The «tand scak of figures 
stand far die ihiekfifsi of s.bc olij^nth a range of between up co j 0 rut. The 
iEiErd feale repreeeflts the pcnerraling power of die Poeus Tithe in Welinell Units, 
frnm 2 lap to 18- The fourth salt rep rebuts iho j ni I II. amperage naeil and cavers 
from 0-u up to oO suLlh-aiuci Kn. 

The ivio Slides are cnorrd uxiii.1 the figures far the Distance Chlcknets, 
pentiroiian ,",nd miHi-BULptragc arc opposite ta one anodter, when rite index on the 
Rfruciui.l rli'-Li. points to the number of F-ecoaJs required for the exposure. These 
fig axes art on [be fifth Frak as shown in illustratum, and tgrer a range of 
from { to 1 L£U seconds. 
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T HE fblltffliQg OralfegrtWl serve 
tu pra^fl eIi^ jAitemlUEl w-e t ■■■# 
down in Ui& reading nilliti n 
pievious (Mg#K tba tfPTect (1) Um6 
tbc several appl isuiCL-s compt'kin^ ati 
outfit require tfl Ita 1 made wort in 
ttflTHiifiDy ^ilEb &ue annlbur to produce th« bfrflt results, (i) Pbiu by coti- 
SlfUflihacr coil, imwiapwr and all OthtT favors W a^at one another* w* h*wsii*ttf*M 
ip teduciug twtrie eurrent to a tlfgtlSfiW^ fjuuiiliiy in practical wftrli- (B) Tlun '■he 
ua#re iaci of -vnrJiifij; with a serial f**ls nance dcwl not of WflBiJty 1 raply chat rt^f'-a 
cum^n is beayy—other factors fisert fat more influence in this rtspect. 


OK^SshwiW far diwcung imtu eantDi flrartttf 
□a mi* iLT 




Hg. 1. This shows a ba-Jly adjusted Outfit, with ihe severaJ feetors not working 
ill litraLOny, The r^ult is seen by great irtfgidanty in iba disebargeS and heavy 
reverse current. 



F„. e. This siu)*5 a L«ID. ipi««ifi*d toil, oa r^e MO, with hduKiibbI »«« 
mercury interrupter. « m 193. voridn? &™ 210 ™U «*in tmwflfa n 
switchboard. fta page 1013, The secondary terminal* of the cm] **» connected to cftc 
end of ihe 0«illwtpe tub*, no resirt*n« being tu artuiti so that the recondarj **=■ 
usually ibORtClicnitai. 

The Tt^oJc plows our claim that, accurate adjuslnum of tho V*nnus appliance 
sowpminff fill outfit, viti coil, break. condenser, free,, MOi U^Sas Aemain voltage fcw 
due cmWiitFotion lias enabled os » reduce tt«™ to lLc 4W ^ U0 

■ [□Lie &fi|ii 5 fiu]« in pfiicLiq-;iL went*. 


Tht fi -ft-ir* lYjfrftrr rfffl 


r-rri iriM Jftpfrfl** ,J ' 
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l.’igv £k—Tulk'fl under ideAiScil wditwoi ns Fag. fi F wLtb tin* caption lb at 
e tj.i- Secondary nf Coil nas connected m an X-Ray Tut*)- 

Tlac pb-OlOgraph elio^s ihut the resistance of the Twra.nl tube hwz completely 
eliminated the weak reverse current sho^ci in Fig. 3 r fcO wriea spftrlt 
pip, tlU'C lulie nr mCiQuf of anv description being placed lQ circuit , 



Fj^ 4 J —THLa yfeu’-ogiapti represent* the same nolFit Afl Fij*. iS> working- will* 
a Strang? primary curreni, and ihflflS thfl reverBe current set op by ib*> 
iditi>sjn-cosLL?i uf F^hs Tubcs h a a reftmd Ms ckewhei*- 



Fig- d„—Tliii ihuwa ihc effect uf a simple fierier spark |f*p, as rcfefitd U> 
on pagfN 1?Q ntiil i¥ijcQ inircKtareJ itiUs Um flircuit iindff coudilkuaa n.4 

ahumi bv Fin;. 4- Although working wich n it ill stronger pFiiaanry current, it 
-bans a rtind&r ivtn 'iischiirge, absolutely free b«U ttvrrst. 7ah‘^ tabes 
anlr nctiftSinrr ^ln fl 4 Luncti stronger reverse current Jin* to be suppressed, 

CW■flXu-UHHW A'ilt-rfjf r nV-'N r'i.'r ifjE /jj t*. j r ?i r -J.tVj ill;., ri^' flfrANIC-mfi 
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Rapid Radiography. 

A single. Hash* which appears to ibo eye as a ribbon of flame, but which on 
eaccUem Itns ibows acloally » consist of addJtctt W more sparks nfl of equal value 
ana tluveninfj the EuutL* pail), .bus ptocLoij ibcr VKJ eiftcient omforLU WQlfkinjj 
,:>[ the luterropter nt:d its great rapidity. 

Taken with IG iwcli Imep sited Coil, as page 1S&, with Centrifugal Wotor 
Mercury IntErruptor, uH page UJ&. On AlO Toll main through Series Switchboard, 
a; puce t u ij ■ 

Friixarr Current 12 amperes. Secondary aurreat «0 milli-atopCrel wrose 
ItMnCb ii-i gap. 


Her mill Radiography. 

Tafctft rriib same oeift: flJ above, but with only & amperes primary, Second ry 
current -hi tu r a. across 10-inch air ^ap. 
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A given Lv tfce sauac oiashc els stated on pr&vj&iis pigOi iho-wLQg "reat 

Eimilarilj to thf 1 'iMctin rjine given by an Electrolytic Interrupter, but n'SUiout tbu 
b«a\T iteverse etllftMSt it* ^u-pat-iLkU? fnjiit lLu use of Interrupters af this ivpi 


, , . x Jbatv n s"f lUbUpr ftvir'u E& etaA c 1 3i-fj Foe-itj Fulw, nd iiEu^fr icifl-C iJd 
o/ ftflFvPirt«t*» fi* jHrf il/rttl iriicfi eppJEJ.iiiH iN£U£rJUJUifl fjEcrrrie^ nutter- 

ruNJiiUff rtOF (jPn^ 

Perfeet Rtgul allot; 

ivf ihe ■ILsdjnrz't' frotu out IuU'WLIIkI Coth it ob(*EnitWe> so chat any Foeus Tsil^ 
0*H be worL^i [.* tbe atmO-t oilnuianr ibti tUielJjurge ?an Lie exactly Mgtlatrf 
to tide [lifi vnccimu of uicel individ isnl Tnb^, ;ti&l it shell give ici best vrork. 


■ ■ 

■ ■ 



i- 




i 


■ 




By means o£ tbe HheoFtets dmc rejnlal# ibr primary current. tli-d Wbeoii^ rwi H 
tlkmC conci^L the speed of the Interrupt er-motor. flJiJ thereby the rapidity of 
iSm- tnucrupliaii!:— 3n conjunction ^rscti ibe contact regulator of ttn? Centrifugal 
Inuftmpter Ltself- 

Perfeci regulation between absolute eitrenies is settired In the mp&t 
^tinpla manner and by in fluke degrees. 


■ ■ ■■ - - — ■ ■ ■ ■ ■ L- ..—* 

- 'T*w~T J -i :. 
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1S4 


The Modern X-Rav Outfit 


induction Coil- In jwh gone by induction ooils wore supplied nf a|] spark 
lengths fcom 8 10 12 ins. p *u4 ut] mt.es were purchased. Til ay am scill umufd4ur^l 
in nit sirey, but. with *cry octayinnai oseejnEona, Only two sizes are now pnjch*J 54 d, 

YiLftbe 124ru anti the is-in + 

Tbt aotUikl distance between the secondary terminals of the 12 -Ihl ot>[J 
ie 13: lB ^r « that ft is to all practical purposum st 14^ in. noth winch spark 
jL-ngrti Am} nun it wLU easily givo. Such a coil wilt give rogulig that auuut be 
cicdld in sny branch of X-ray wort,, and fulftlH fcrfeetly nil refjuliromunis ot i\u: 
gemiraL prutUtaoH mi the e]ectro-tlitra|HUUS^ h is, nf cgnrse B awply powerful 
enough for ihfl- l»Et hi™L frcNjutmcy ivorfc, for which even a muller Mil Hufficta, 

The actual dl stance between the Eaccndnry term in a! a of the 16-in. coil 
I* 1S4 ins., so that It ih to alt practical purpo&flS a HU-In. s^it, which spark 
length and uiofc ii will easily ^tve, Such powerful coil a ar* UWCHSfcl^ far tb<! bebi 
radiojJTTjphlc work in ffiuY-k lline. They aro ^^encifcl for install tanenus expound* 
anil all vtry rapid fvpn^unei through iwp parts, and accordingly they arc tinw ike 
scrtmlarfl wtch all X-ray sp*ei*UflH and the- large hospital dhilu. 

Interrupter. Wo have Ion™ agq UTc- U’hfertil Um the old motor me re ary jet -and 
all aocli imerfiipicrS. no mailer whether the di-electric used with them bti gas,, oil or 
ftuyxhln l p else. I he clecirol y lie In tarmpeer also ka,s no charms for iib, us will be tin dor- 
stand from the remarks on page Ififk (3ur latest cent rEfiL^a! motor lasnury in^rnipCtr 
is the Wit %tut invented, embodying Lhe advantages and eflicicncy nf the mercury 
in Lett up ter with tho rapidity and currcDt carrying power of the electrolytic, Tim 
imeriunte-r i-. riltngeiher a new dj ^tem. and must not Eti any way be considered in 
hcit wiLh any other rooter mercury interrupter. nnh wb:ck it lias unshtng sn coiumon 
escepi name* It h in nw by all chi' holding X-ray workers of the whole wurid, rind 
Hi nil the krge hospitals. Rtfrrtncea gladly givon to the*> dfALfing independent 
expert medical tesimiouy. 

S VS Jiehfaoal'dj Wh: have deEc-ribed our pribtipte of sTrftebliaa-Td con sErnction. 
veer fully on preceds-ng pages. H*rr wt- have only to Btaie that ihe hoanifl aro 
specially iimdiC to Buit each put fit, aeconling to slec of coil, the folirtgo of ihe nrain, 
thockss of work ant^nilL^, and so on. Furfcut SfifgulaliOn is provided in every way, 
as to fldwgtk of current, rapidity of cbe interruptions* tfe. The M-ftlLdard tiOAi'd is 
Uloilnted mid itt spEdfitaiioii gaTeaa nn pagea lflj and igtj n Thu samo hoard eau he 
mounted up on ward trtlley, an movable steel nihlcF, in cahinets h nr in any other 
manner deemed. 

Ttlh* stand OP CoucEl. A prnic^ttvc focus tube bIukI. as illustrated on 
pa^e I&S B ia umst gencRtUy tak^n H Thiy Eerves far radiography, EeieEU e^ajjnnation 
afid trt'aliaic-aE, while providing protection iq both ^iK'-raLpr anrl paitonL hi ^Pank 
cIbte,. however,, a couth li fouaid neee^siirj' in addition. If a wooden top couch be 
tektn Et serves (ft place ihv plnK“ Upon, providing a li-at even garfn.ee so that it will 
n&c gfrl hrolicn ^hra the fiake.ni lies atpou i E - Thu GXjKtfLirC* -%t*e then mink from 
above by means of th* protectiTC cqlso standi. 
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1&5 

^Viaer* il 35 to esaHaiti* the patient with A stie^n either toUij far 

rcamiquiiDn dr f« ita* esw ar*u to be »ftuijp»phM iL tMtm Dial tlift 

tubo intLSl Lit liGHcalli tbu 1 tfluch, and, aioteovflr. that tin: couch mv.nl La^c A C*n™ 
lop fc Tfcu? tiabt il icniiamtd beneath in a protected bos, fUAiriDK nrtfHsar^ 
ldii4Vtiil*Tii9. aiJidgrupbl cun ilM 1» uLeu torn atw\fl by !**«» of tho lube st*ti:l 
ns in lite ocher cx**- 

Couches have teen mait in a great tarifiy of P attJ?rna ' but ™ rt,t1 7 ia f ^ flL f™ 
Jefiaiw ptinmsB. OflF own sluM pmcm *9 ptr page 207 is JeugnCd for 
all.ntud wMt» It is tflrud, simpk noil effldrai. Any oUmf patuw w be ■“& 19 
fttdoroB rtctipt of TtqqiniELenl:*.. 

Foetid Tubas, Focus tubes TO work vrlib ft modem Oulfit «^tlire to be touch 
netter anit llVCi?t udUlf HMiPicud tbftli ibe cjrlitr types, T3ia v^rj Urge i-fl 
tlillbame modem lubt bears little rtMnibbnce in III? small mill t 7P w * 
hitherto ill uve* Thu flrfli eimtial is ihit ft tobo should bo filled with a M heavy. 

tbit if m sav a litftTJ of strong anti-cathode, The ati ti-cathttk JEuat jb 
very solid, and Usually consists or a platinum JhKm» bided by passive Mflptt- 
The mass of eoppt-r is designed to C*Mf the heal M much as. possiWe. In « 
w 3th oolv a lidn ;wmi ore uatk-ts id withstand tbo intense discharges of tbv 
modem coil nod inierropit-r. The handling of f«nn lubes and the recognised 
principles are !(( fo*lb fully dwwiwro. 

Fluorescent Sceeen. The fluorescent screen roqnirm to bo of the highi-sl 
class if the brightest and cWtlt pictures afe desired. The barium pklmo-cjamd* 
salts require- ;c be I'll? evenly coated, and also must I* very line aO fl& * v ^ d 
grain niarliitiiS. Every screen should Irt fllTod with, a, land glass plate. Tibtcli a of * 
prelection tn the face of lb* operator and at the tame «ma gunnls iho screen itscl 
from dn?j and damage, In many cures the screen it also filled wil h o, penr o. nieiol 
handles for convenience in bandlkfc eaeh handle liavinjf iv prottMtliitg plate of lead in 
protect ;hi- bande. The usual size taken is 12 by Ufr Inn. which ia Lbt?{c enough for 
oil ptirpthee aod convenient to handle. For ^latuLunlioti in daylight a fliwcoscope 
heromeH necefsarv, but h is much lutter lo use a ilarkoned rnoin, lh which one 
should remain for some mimtws fir=t ill order that ibo eyes shall become &KustDim:J. 
It is recommended fir eothb that ihe operator should bom a ruby incandescent lamp 
for A ihon whik ott'the prc-Etimniion tbn the green ftuorescetwa ol the ecreen then 
appears briffhtl-t tn coninitr 

Ktill ampere Meter* Thii il now always adopted in measuiu tho amount of 
cuncut prusiuj through the lube itself, Miring ns a guide for exposure m radio. 
graphy, raditftllllg Che ccmdilion. of ihc vacuum of the lubo r and serving u-i*o ;wr 
ihcraptuiic trcaiuient. 

Apron and Gloves, If working with the rays 10 a considerable Klnb it « 
jilwiLM advisabLc to toake use of thuw oniwitheiiiiding the fact that tbo tube Jteclt 

may be unclosed in a protceiw hoi. They arc now nude mild* lighter and mem 
fltiible than hitherto, and do EWl prevtni ciRcieni niarupalition or ctUM mcon- 
tmltUH m any way. 

High tonsioO cables far MOtWCUnj front coil to fu«ns tube, deiible oablcif for 
conneffiing up tooOtber ilia various appliances comprising the outfit, couiplem Iho 
cssun rial s of an in tinliaiinb. AMelerarifl g ictwma, radieistetcre and nlhtr such pallor 
accessories arc not abwln^Sy neertiftry. They are ell llliiBtratcsl and describe! m 
the followine paw-. 



(C) Jeff Behary 2019 


184 


























Cavendish X-Ray Outfits 



*upp[EeJ wiih Coil, STritcbLaaid, Ac,, liihilt up io uli)' tQfift JMtrt'J- 



A Specimen -Outfit 

i'ani pn-int Ilia, iBttiujflL-ii Call on W- mth nlld wUrt*MliMl<* i 

’[■Divr ilnftafj JpE&srupttf s L'DiHrafeLia^ SwsL^SLlHriTicl: FrutfLlK'i . 1 Tulw Supi TtilU Trs* J 1 " 
pliragru : Si/iT. 1 *#!. ■‘kb \m& ^Liii ]^tif .■ i -il |tttEtitilLlV lipuJlf^r MhthHjtfiiB * ^ r ' 


--- » - ■ f 
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Cavendish X°Ray Outfits. 


Outfits can be built itj> ty iuy form desired, and mb hi composed of ifly 
i.jipJtaoeei itiai may Ltde. fulfil ictdividnil requirement*- Prices Atld ftiLl partEi_u!*rs 
gliudlj furai^ltLil gel retc-ipE of specification or advico and iecciLnEuendwtiG& given if 
t^ndilLoiPt and vrlAm nr* stiud- 

The following: is a typical of outfk ns illuEirtiLCtl on piaviouf page. 

Aur &f ihe items can W 1 deleted or ns-OcUft^s to sne-si Individual i , tM[iiir<?LLi , Gnl£i □»Ln^ 

eaumeiio a* a fenuij. 

To work fj'ons c^mipup-ns l 1 Lirrui 1 t 120 L& 2.-50 to lit 

1 Hj bn, iDttsssified Spark CffiL oil bilt with condeiiEer,. 
ami vri(h discharge rods hldUUltid Oti separate pillars 

1 Cwtrifu^al Jlciior Mercury Interrupter ^hli WtrCUfJ 
1 C&ntftfUing SwHichlrittird, l^O-S^O ti&Ilh 
l Fnrtoclitti Focn? Tule Siam! ... 

1 Rndiotgifi Focus Tube 
1 IlvaW ALipae Foe as Tube ... ... 

I X-ray mUI-anamcter 
1 Fluoroicen: Semen, 12 bt ft* mclie-i 
I Sheet Lead GUmi, to 6t fluometnt KKOn 
I Pair ll andlta ^ - Eth phi'teiLve pkces for abnVfl savflll 
I Pair Hi^U Tension CtUfl 
I $m FieriUfl Conn&cimr Cibltt,.* 


Orii>r N- 




0098 

4 .j 

£42 0 

0 

3100 

... 

10 10 

0 

9110 

... 

12 10 

0 

91250 

... 

7 10 

0 


... 

3 15 

0 

Sdfli 

r.P 

2 12 

& 

9001 

... 

3 5 

0 

OTflRc 

... 

4 12 

0 

978?.: 

-1 H 

o e 

& 

3790 

- 

0 7 

0 

9070 

... 

0 9 

0 

MW 


0 15 

0 



£63 12 

0 

9490 

M p 

£3 0 

0 

JUTO 

p*| 

0 13 

0 


I proEcetive Apron 4 |.{. ■ ,i . .if i . r - J - ■ ■ 

1 Pair Protective Gloves *.r* #- 

irig Diaphragm usd ocher accfesso-Lioi tor llad Tub* Stand according !□ 
reqaifemienLi. Lt^Led pug^ 109- 


Tim same ou;0t. as above, for COlaumiong current up to 12D voLc.e, 136 J 2 D, 
bring A reduction of l!i 0 D in respect to rtie cvritchboanl. 

Same Outfit with i2 in. Coil (Xo. MSI)- 
Up to vails ... £73 12 0, Up to 120 votis ... £71 12 0. 


flj 

d 


it 


■ 
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Intensified Spark Coils. 

TECHNICAL COHSTROCTIOW- 

In ev^ry ce:aii oar coils sire of the very highest Only th<' vr-ry Ijc-L 

m&t trial :- L-mp'oyt-d. and Ehe Lmateitcin le E,aben in every sta^u nt tteSf mammi-(ure. 
The =ecoe jury ware zs double silk insulaied and l s wound upon a ptirtelaiai UlLl- p ilu_- 
CQDEiimti^f ihc vtry nctsc insutailgn. Gniside, l tie secondary coil if surrounded 
by a ]wlU!c *4 ^oiane covt-r^und the two shaped end-cheeks cl Ltieflfri] nmp of massive 
aoHci ebonite. 

TLk- primary coil il tvd-uad wilb Ebo Wat lusetMed -wits anj u wound round an 
i^p tort bl the best fatality. It is e&Vi»d SOttid* walla insoktanj qajpe and then tlic- 
wbola encldrti.L in a isia^slvt pdllsiaGd ohonSLo Cuba of mo^e limn j in, thictm->. 
This primary tube is com pie Lely removable from tbi nee and ary. Tlii.- 
eabUk- ihe rtU to be handled more conveniently anil ftlso ptrmili t prilaadiy cod 
wqucui for i difrrtnt yoIejitp- eo be used with she- umi MSODcklT. in thnl tlmuhl tint 
cod be at-yiL'e-i :o wart on a di£ftrent main nt liny iimt it is a w) 1 Mmpk and 
itJespt-nEsve iherLiEou, it will thus be iande rslood that botma ibfr primiity and 
tfCOddary wires there is a masriTo L-bonice tube, a porcoiain tuba ami other m^iluEinti- 
Compare :bE=e -.laiementL now wnb ocher coils—they are EnaiJc with lh$ prilPfy 
Iked insa-ic che secondary K wEweh sm-ans ibai any ropairor akeavitiou ttfecsitMlM ila^ 
dismamJiiL' of ^bg- whnk -coih In -otofl- L-ases the secondaiy coi] i s wound direct an 
the primary coELThere btine W insulfllim between the two coile oilier Ebjin I hi. 1 ^-ilk— 
a ml qIi^zl only gpiwn—eovfrrui|f of the When ii is reoieijibcrtd ;bfl cmmaoiu 

volume :Jmt comt-^ 5m o o^tfEioa iiwiU readily l>o understood why i\ k tbm C$Un 
oflSrlt - J spurt tltraiEffb " beiw^o primary nud docondary. When tiki* k 

invariiMy imszu ihrit khlio iHiLCLts of the wcpndBiy are eonipkcely burnt oui^ 
WCr^LiatitirA Tit} 1 ciptrfllive aud iliflaeulc repair. We do no; kiaow ol any oe bur 
Mil provided wicli tbftnL;e dieeks Lhi w^ndary—tbi>y are uli uf hU&k jmlktnHl 
wood to rchnstts: ebwiat*. Dbvaotlilf Ehc vboniie as of advantnfr. und ii is L^ually 
obviouu Its? :iJ4 wo*.Li n liiceks er^eL a. »viu^' ftf Surac three or tour pounds [m miL 

Af w T an.- jBiy ? nipp]TtDf eoilj o! the very bt^hest daps, we uwtiwlly do koi ill 
my waj jtiemp; 10 saicrEftcv effivieocy l&r the -ake of ealtctlng p jsuvinf in cr^i. 
Ei.-i i iOr our e^iilj att- sm more espeuiiTo ibaja [tiohe of other sun Ur?, mi lll mmy 
cn^vs art dieafi-r + Tbii ij, of *oiu«e F only peaiible when one Ijki bad l^ng ^perkpee, 
e|?t£iaiaifoy in :laii btueli of X-my ^lEilpuu ni, 

AU i>iir <0Lii art- w$nnd cm the lai«t approved mukapEe yettion princ.Lple r I fcl 
every reir cCt ;iiFir iltTieit, oou^srtuiEfon vmd iouli is of the best. Mourned nim* tbtii 
polifhci wood 1 .a-fr*—slu- liiim! motmEltiff and lecoiPimMed -omiiosumd npM wIileu 
uurhEu jvriiehgoatd^ or ;n any enher wry, they present i very liamUonH! ippwnWKfl- 

Thev rtr r 1- -fbe re sole of liiiai v years' in the coUfEtOiCtioai 

-jhnriri roils tbr X-ray w^rk, and an ttanjiincLiou wiib *ur eentnfojjil srnntcr siierenrv 
aiatciTUrit? they coia^itam ibe perfect hkli ^eusldo t-OEf-mcoir. ^4* Jhonld nlwHys i < 
very pitched to plan- oeif coil ur.J inteTTapfer in compar:sioL‘i wi|b ihc coal :M| d 
inierrjpEi r of ficV usitc-r aualrtT. cod doom iIldi eLi 1 tomhiofliian fiimot ho ei^L-llul ^ 
atav rL-irtLi. 
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Cavendish Intensified Spark Coils- 

Our Rcw Imeuitfini Spark Coil-s lire 1 Ctin-^mtEed to meet ths a^se-nlial moiieen 
rfrlllirtlMim an rrintigii to short era po Si Lire JrfliiJ?sgraphv. They lira eapaMc of giving 
ibt- iBoit ime-LiFie di.Etb-n.nst'S (s wi11 be i^acbered mien W staLe thM S& -Qf moro 
Uk^HL-a.'mpQr 4 *a sire efts-iLy oblo-hiabLe across an 8 in. nir g&p hy a 1U all-. ■CO-d ^crkin-g 
wEcb mir Centrifugal liofOff Meccuiy Inlwraptef- This output triable iMlajaii-neowa 
radiographs lout-lniiS'lF^Jth second i Eo bo tfckcfl ol cb^ heart and *11 other purls- tmh 
the tseopsion ui pel sis. As= a general rule noshing is guin^d by lakbg * radio- 
instaanaiseouFly,. but GreryEliittg is gained eo- tong ns d» picturG-s can fr" tab&n 
ial one or Etta fecdil'Ie. At Kh^ time it lb cssefitU ihat perfect euntral bub-H 

be obluinablif, lhat Ekifr ili^b*rg& from the coil cAu bfl regulated dowa- to poderAEO 
pomr for is-r^li d« ry tints ffidaagraplig tad screen eje*win*tiona »nd to weak dtahUH** 
for working wfi inWf as in tbtfifHUlte tmtmenL In conjunoLLon -^Uh out' 
Centrifugal MaiQr Slescilry Inurruptcr all lb*9e conditions Art complied watla. 



C-ilv en d 5 5 h. I nt an sifted Spark CoEla.- 


Jlmtuc e-.i l^j 6 utl v polished oskworiil kwiapL ^itb nc^E^sary iu^nie 

Kor marking Tfarb vur Cenirif&gui lloicir Uncuity Inierrw-ptfr ur auy nlbcr 
type of mercury iDBHtflp»r 4 


\\~Wh point and pliLSc iliEcharpp roils 
moiiUWd $□ ibi Large rbomtO teimiasol* 
of Lice L-ojJ- 


04^-br > : . 

Spark [-Bpgib, 



QOOO 

6 lUr r.- 

... £ia 

0 

0 

30U^ 

10 *i ... 

... n 

0 

Q 

BOm 

. 

... ze 

0 

0 

VQOU 

11. 

... 34 

0 

0 

n[x>s 

16 +■ — 

41 

d 

0 

9010 

so. 

... EQ 1 

0 

0 


Wich pniaal and plate iLscLprgt rods 
mounted Oil aepnrat® pillMft a? ilLu-b- 
CratL'd riom 


Ofdw K&. flpajll P^ 6 *- 


■JUJU 

U hi. ... 

... £19 

0 

0 

903!i 

1«. 

It 

U 

a 

dotsi 

12. 

... Tl 

0 

0 

003ff 

1J . 

35 

0 

0 

oisas 

16 „ ... 

... 43 

0 

0 

0040 

20 „ ... 

... 61 

0 

0 


The muiihtiBid uP ttlw aLhL-li-irjw ri.-iL-i oa ^rjwriin 1 jidhir- A" ilLiiatrutwl !■■ IHmyli iiiprr naU - ^ 
ra-.-lun, Ih^lj in iLi'lh 'tSL-n^ t mi>l iirav'Vn-Tcnu'nL. If mily jiMmutrd mi tht oboiuLc fcntamiil Jif 
Lh|i- rcul dn- [□□■j-iru-l iymiL p > j^uimI n 11 •: I iltr n-f ™1 Li)flE "iiiratlk And dunn^h 

thf trTiiiiiinl. Tin; njni i- ikTndiMlflit Em JUl-Ll-* wSlJt Sk-t 0 ;']^i i^'c tin* H^t llcL "^ P Jlafc ; v,],, ‘ n 
■ il 11 ij ,, b|i ii i Ig-rii, 'ii tI' s.r •■» ihn' tqmC i-- itr.im a ?h> ilii; rbht tilt 1 i-Ltuul Hjnht; ^.i^n m mC Iw-h 
nl .1 i nrr. Thii f;i|h n’[jrt!iHil+ IIhl> «*E tEur PwHi rtfs 1 tT^l to in Uw 

iv.idifl|i liinllCT ■ >lh PL^'mIIh^ 
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Tfc*, iULisiisliou abort shotra ii convenient method of mounlfllg the Milli-antwi* 
ilnHl, nud nu OscilSweflfie Tiilre, If ordered at the mue U»e aa tha ™it, tba 
miLLi^.miuji;er und o.-ctl[n' : c(jpij will be moimtCil in this manner ^rittirnit cp.'ni 
rlaai-T. a rfiMirlt which applies 16 cither end or Isntb. The nulH*ttiM«fr i* jj^'il 
wiili-rOrir-r So. 9B30 anti costs £3 6 0, Tim MStllMCopo trim Si iMtiid 
>' [Kf OSOO a: 15d. 0d- Coot* mnCT bd OS Older Xa, 9030-3010. 

If Jcsind n littlfl series =pnrk yap ran Ik tnrenged between one filler -md 
oat Iciuiin^l D[ tine coil- In ibi* case (ho terminal u i the (oil u modinefl » 
the term of n. small plate. while a shams p#ln* W rQ d ^ lD thratisu * 

ho]* in ihe moral iitiLmgOll the ted of the pillar. Such a gents afitrl; gap is nil 
that is necessary for suppressing the little reverse titrmif which td flcmtetmieB H'l Up 
bv tat oecLiliittitiM of certain focus tubes. Kslm 10S- Qd. S« page IS] + 


Cavendish IdKnsifled Spark Cffils- 

U lb* coil ii mended lo work «i:L an electrolytic Wrnptet ^ ^ necessaiy 
to biivi- a variable primary toil, Three vadetioiLg are auilidem, tei'e> consist :r- 

bw itching toe wibdilogt of The primary in " Sevlea," "* Pnrnlle- n nu '‘Sene^ 
Parallel.'' These riiffHmt deerees of self induction ara bc<l control Lwl by a cnuu 
arriccb on tbe switchboard, which requires LO lie mu nuf or Hired mctoiOiiLaly- If 
intended onlv fonrorfiing with tm electrolytic intEtniWCI there is »u MCEsaiCj tot 
it cOUdf tiger, "but if the coil lx 1 intended for use with both mercury am I eKCWMly 14C 
interrupters, thi □ a Moilciwr IkmimM niwiessary- 


With Condenser. 


HriKt 3ft Spirt UKIL 

MHO IS its- ... 
UCljl Iff 
0003 SO . 


Prts*. 

£29 0 0 
44 0 0 
03 0 0 


Without Condenser. 

6rd.Tr x* ipuk Pn^Lb. rnc* 

PO90 ISifl, . £25 0 0 

flC9i IP I. -. 39 0 0 

9098 id it ... 67 0 0 


II with dischiiLne rod-. iDtHinlcd on separate pillars na per previous, 

£t 0 0 efitt*. If arrange i wiiU series Fparli sap 6s rafemuL W aliore, tomt 

£l fO 0. 

A;:r evil lnttll«trdwftli <MctaUy hard ^ for Ironical climates 5 per cent. osW«- 
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Centrifugal Motor Mercury Interrupter. 

Tin- Lmrrtlpler mirLa a gtt at idtnnuifi on. tbt prevatnui SypcB nf anotor Mercury 

dippor tind jet imifrntpufi a* bAi brc& fttlify cspfulscd in ibc re^rling on 
prccrliug pus**- By ir-iLroil cf che principle of ^Forking, ttau rapidity of interruption 
i- very great, approsi mating to cbac of the electrolytic La'eak.. At the saiuc time iEB 
couEtmtElOfi tltlbltt it EO pfcSl veiy heavy tiLc-ifnlE;, Tvbieh fact, combined mth its 
tst&fm&vfl rapidity, marki it ss it* total intemipi« for rapid radievgnphy- 

Tki- imeLcnpitr m coujuncdon vi liLl > tCt an, ini c*ts siJie i] ppart coil will easily 
give bfi iicjil asiore mill i-a in pares across an -S m. air ftiip iia measured by a D'ArsftnT&J 
dead-bera rooviug-rtiLl tnlllt-* nappnnneter of the highest class. This tftttmnoufl 
tiiitpui b mih Sidy thorn; 12 Aiuptret prltBAry tUtTHlt, which is a very 

mod trace consimipsian a? u ti ltl-t^s lly used. Surb ioten^e discharges arc only othej - 
Trifc -fio= sable by the he* of an eleeirakitie interrupter and ISO or more umpcrcB 
primary eUErcBt. The*e heavy discharges permit of aiasLautuiaftOP b mdbqinipiw Llh 
oo«-liimdrcdch cif :i ittcmd &F (he h^art sad nil partis* the hotly an«p4 patvaa. 

The interrupter is e-iuaLly Efficient for lase vriih meiiiam eurrenLi for ordinary 
linn Kfo A isrES nud £cm u work* anil ^ill break equally even the very we*h 
currents. *ay t an Ampt-re. such ass ire tiled tmh soft tubed fur therapeutic treatment 
Hv menu* of a 4tuple ve-guLacini* ihe&siiH In fire-mt wick ihu uutornf the inlemipieT 
ihv rapidity of imernintatm can be regulated down to a frw hundred |wr minut*, 
sc ill wortirycflicieiHlv, so I baton the score of rapidity mid current affying flapaeily 
the interrupter is aI* jointly flesibte* 

Re|ulal]Dn—Thb ytn^taL priBtiptc of th& interrupter and Lcb advantages 
been dealt with fuify on preoriiuaj Lill v*e vroulii here in alio fcLLtflliuU nf a 

regdliiEng oqJfttniW'Li vehxh is panvid^L liy simply lifting up m& turnip^ the 
billed c-bouLte Imoh on the lop of the fntertupwr al La po&aibta to urnvo the nrohing 
tcsmemeii dilc so £hac k jLa^c lightly tPgfigOS rci^h: die rtrolving ring of aiurfenry or 
pluainet dc^p int& tt penuilE npulacion of the ainpL-'ragc pwiog llirais^Li the 

]3riiuary L-irtnic, aiid 2 - a rrsrnlstiop in bo nfed Lei conjuiiccjon with tlae priuilLTy 
rheostat on tike svntchtoard. 

EEflelency,—■_:rii:J -.lli of i > Lti L > miortUptAF exemue kmiii r tliM '9 tQ 

-3v for nIL kind? of -vort, - nutnitaSlHl ;L3 U;Ld been clearly shov si abovo aaad also an 
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the Fiigfi- devoted lo [ntonaifh'il Spark Odls, litre efficiency ot itself hflw#v*r is hoe 
everything* aa lc i> CrFi-niLal th=it sod] efficiency Ski laiaimainw[. Thia point bring* 
US La Ebe ^iil eciqi] of flit 

Cle&ning of the, Mercury. 

lit Ebe kirim cyfM of mepouty InLcmiptor, m lei nicer on itIlel" system^ Um 
mercury mipHlj i*tftinn in acidified by itBe p with tho remit tb£t Iho ^enriinq: efficiency 
t'Oabl! not pOfdbly be lUAtULftinGd. For instance in the case of ilI] the jtt irtlemipiers, 
wbtn the Oitffiilh 1 became dirty ihe pump CDu]d hot feed so wdl, wi[h (la^ «*nlt 
cbflt the jittrc:try jeis weaker and of UB^qurtl stfodsth. This means (hat 

LJie interna piion a wim OIMQttAL| producing Bickering in £bc tube and of course 
absence of efficiency. 

\^hb our Dh-iv cfftEhfugd interrupter the very principle ol sanvtrjction eusut-i.a 
(be me re a it romaiitmj clean Jdc many inonEbf h even tar twelve months dr louger. Ttit L 
di-ekcEIW m the interrupter is ordinary paraffin oil, t)o the tniU^kuaVA 

prsuc-iple of Ebt" teatnfir^e,. it fallows that vl)(Et Um Wl be rotated at great ^p^ed 
thm Lbc rntrciiry ■will always o<trL [Iseif out front Iho paraffin* being of totally 
dlflifireni $.jr. Being the heavier Liquid by fur,, it fallows that the merauy will Euki.- 
* w the- sliiv of the sDec-i IjowI, forcing ike paraffin to uU*c it* 

pjmtion jittEt id [ho isstilt of it. Ttms the mercury lAturtJIy takes its place exactly 
Tvhere wanted, and as iha mate and bifak tabes place on lIlo- Lfcusidu edge of the 
mercury ring :t alio follows- that tbe ]*prJLffift La likewise- in the exact position 
nwillifwl far drowning the sparking. Siuce the mercury mus-t always separaLe itself 
from ibe- pamifin- it n dear that fb§ mercury will slws,ys sne'nutiaJ cVan. that is toi 
say lor many H-oulFis ax a liim, The coJuIsifitMtOEi af Else racncury is so gradual 
tliat we have known these intci rapier* run even for twalvo muuLht without cleaning. 
As tbtf qdButicy uf mercury very sdowly rUminiaEies by reason of tl» i*m*IL quantity 
imprisoned m the fatty p*rE§ of 4tip paraffin, which in Lime scllLe down in the 
intesrupter bowl,, sc this reduction can be naLLthed by ibo sitnplo nxc'iLiis of moving 
ihe regiiLwicr ref^fred to nbove P whereby she Hgm^tod disc Is ba^ughi farther OfOP to 
ilte side of [bt- bowl (□ mtet tbe mercury. In nay ease a Eoaspuonful of mcircury 
ftLlJi^l every f*w mctitbs wits fceop the mtermpter working at hlfibeat effieicncy. Tbe 
paraffin fli-ehccric should uever be to bscaiHc deficient in quantity. 

For iLc reapou 3hat tbe mercury rccuaina jiLma^ metlllicftlly pun-, ftnd for tb'C 
reason thi( tbe di Eg eAu olivoyi be mo^eJ further over to meet the mercury should 
iU utiamixy uppredjibly dmuuiiib, it [s evid^ut LhAt- its wonderful efficiency i* 
epu be ant. The inn-mi gter wilt prt^Iuet- identical ccaults si% inMtb* Cr mere After 
USD aa Efie day an wbceti ii tve^ first iiisi!Ll]*?d, The aclurit quantity mercury used 
tn tbe Inttmipitr is xeu ounces (wightj auit pncr-iflbs fi™ fluid ounces. 

Tbe incerrapier is in ase throudiout ebs whole world by flll tb-o tuAilmg- M-ruy 
worli-ri i mi tiya!| ilic ]*fg* haspila|f p iud lias given iLl- gn ateaL HaiL^faccicai Lel every 
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■ jm 1 . It ™i\[ improve the cun pm rj any coil beyond R£mnlttan t but Sts grtf&ifcst 
I'ditteucy If only paesib!* where l!ll- eoi-l, Uie canideELBer and oiber (a*[ori are in 
harmony- A$ we la*v^ ra«aitoned Ln our fcrW remarks re{t*nfi»£ our intensified 
spark coil* h chu imemipti-r aB-d OOrEs nine specially cohflliwl^d os nit-i one another 
ssiitrtf uv.-L-v factor into due ctEQ-adtracJoB. Together they con.Htitule lie ideal eom- 
liintttlfltu The nCcti racy whL'k cljc coil, Mid imormpterare suited to one anodi^r 
clearly proved by the fftrt itint an qsdlliUCQjH lit!** jdftctd in circuit Trill betray 
i.u reverse current ^tiatso L -\ t-r mib Any air jap eiCLk-diing *n inch. Since BO X-ray 
cebe lias sac la a Low- resistance as to he c^tllvalent So an inch air "ap, it follows that 
tin; WWM currant ls reduced co a fiL-jjSigsijk- -puntaty altogether. This Ls perhaps 
i■?!v ftiOSI -iiij[h5r(Ant coELiiiiinn of att. which. *yjll he fully unilerEtnod after perusal of 
uar remarks cm reverie current- Tiriuch occur in the d«efi|HlBB af " bans tubai/ h 

f>'l rtf* MHItf rMtffrfftkl| .-rY r)f fW^IVJtU OV jlKl-JIi^ ISt> i\ i 1 -fiB. 



Ccn.sri-fng.ftl Mo-tar Merc ary Imcrruptci*. 

With looter wound for any voIiuhc continuous cuFfoiu from l!i volts fa-cEpimi- 
I jlor^> to 3.i?0 '^olts- Com nle;e ttLs h. tb^ tLocee e-atj small quuntiilv of mercury. 

£JJOO (Pleasg mm vohaft for ipotm when udtriag} ... ... £10 10 ft 

SUIO With motor wgqbiI for alwmaiinj fnmnc Bails ..„ .... IE1 13 10 ft 

t'lrUM tfutt nd(n-jf j^rroJirfy, /n e/i/i «w f -»r" rtr hfcmfpter j>n*pf.r 

rJ Jtd reiJ jt 4IJrEiJT 'V iewki*l PJ-flJiP 

lay t 1 fJ-1 lit^c - ran. 1>? pa.** I'd. ibmigh interruptf-r pFftpft* ■■* that If ncc-ciocy Ih-r HM&Uir ^iq 
sura ttom the in:nD indihi mif rrujpEir pmper- jt.J c-nil i Ff*i ffl iCfiLgtrrifcktern. TbLi in 4ti 
lur thci^ |i* s neifcin ? (gtf TflLtlg* ceiii Tsorkli^ iviih lOGUUUtfeLftn ft* H aarri 
n>ni iin|i[idm. 



M 


i 

■ i! 

J 


\\ 

t| 

i 

i 

,l s 


i i 

i! 


*HP*WH#wr . » H-!u . t. i i " 




. ii-- 


(C) Jeff Behary 2019 


192 


jj_ e 


























! 

I 

i 

I 

1 

I 

[ 

\ 

I 

I 


I 

I 

I 

j 


I 


J 


1M 


B 


Wehnelt Electrolytic Interrupt 


trs. 



Z~} ■:••• 


OttlfP s?. 

$115 



3IJfi 

9117 

on? 


1 F k >l'"™ prill or ] mm 

wiib jssgt fjzsi * '“* ,l "'i*™* 

’ ,,M - J“ 10 ml „. Ji^ ' 

ias'waTK' ■ « *— 

and HnqiMj r ’ * wiw m4*|ien(|ejit«inw'udinsiaimt 

M0 *s ' f[di- -br-n marked in’-sralUl”'. alt [tin* 

J ^ ' " ™" ■ J E L 


£3 

4 


0 

0 


9 10 o 


Jilin _ _ _ 

—* - ™ k -’« S 

.. . «< It, 

»*• * - *» «* 

S!miin Jntet i rupLer r 

Q-Eiif STn 

91520 fi ™ inl«m,plK P u D g] fl . t u1» ... ^3 s D 

" *• double mbe „. 217 s 

" - tripl* tube ... 3 K a 

*™ intcrrqp^r, ^aiming ty 
proydeil with n larger apemng nt 
lie bottom of 1 he mbs, TiitL k pore* 

S“ “*■“ vhtdi «in be Adjust iM 
. IH. njwtoifu lo mlucu or ionovt its 
King ration eo jjravMu relation. 

S i ogle ib bu 
Boitblj tube 
Trsjjlt tab0 



£1 12 
5 19 
7 3 
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Specification of our Boards. 


White Marble Board ptotIJet) with prtnmj rtutostiit diou'mg perfect 
■negulataon of tht antperdve parsing ihrongli ihe spark cniL Blw4l£t handle 
■ ■f £tronc| cflQSftLLCjiosi and nicely Jacnu^/cd with lainiuiiEcd wpjHJT contact 
-prinjfr With crank rbtoitat of simil-ir lyy* fer rtguUti o g the Fpfrrd 

'in- motor qi isitirrupter and tht-feby Ihe rapidity of the interruption 1 !. 
These two rhi'Ostftli. in tenjunrrion wfili our another, provide perfect egntrol 
i:nm the very weakest 10 the very s^ronge^i cum ms for oil clnii^t of work:, 
cnbEing cacb foetu mitt to be pin =113 ibe my best advantage witboicG 
vrerstmuinj* 

! 

I Amptremelir tu mi-isiur? qbo current pifstng in primary circuit reading 

i>-ti itltl|>eW5 or 0-3& imprcte, tir dlb*r rending to €iii: the particular condLcicuj + 

I Of aibOTicij- wU P deni heat ivpe F of turnout precision. Finely k(Utrd 

uHL5i cas.i and of about JJ Lai, diraiu-:ff, Mcmntei oai fitidy IwHjnered brass 
^ nallar^- 

bwlt-ch for primary circus: and switch for motor of interrupter- Jicst 
’JP» ebaua f«au [or priumrr ritenii am! for moc&r dralt* 

i 

Incandescent lamp a: cop of board. with a separate switch La control same. 

V L -py comcs^em whan working in 4 -i^rlr<-u> a d room. 

Terminals-—for the main as. top of board, and two each in eoniiGCt 
reappcumly with .-park eoU h cpnnenscr. |;iKCrriipi£r and mmmspEcr motor,, su tbit 
it is nnir Decwwy t-ii CttBtlttl ivlq wire between the different paint* tE brtve 

I tbe whole ouLfit eoililifretfed op, So ayraugemenr con Id be Etiors slrnpic and ill 

1 Itrttiuilj uni] other fitwflll art ck-nriy labelled. 



Reslstatiee Coils of ibe uh rt-Hwwnco win? air suspended at tin- back 
of "he hoard ill mi iron frame on porcelain iuHiilauii^ p co^WItl tn by pEifmatc-J 
iillc., 

Tbo while- of best design, maiii- and liimh, mad ill E fiLnieoin used of the 
^Hb*« class, An ibjola;ely vifleifrnc and reliable Imard, free from nil compile*- 
and very stmpW and conitnituc for mnmpulaunn* 




' s 


rfW *< ■■■■ F JI -. - . .-TH1 

■ lk --■>- "‘‘" T 
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X-Ray Switchboards 


A* fjttCttlcuaOH prKfdLELj pa^i 1 , ftnd U referred Lo ul puj^s lYD to I j2, 

(Mir NG. 

UlW} For any tgkage from iO (> ISO volts ... .... ... T „ £10 10 0 

&MO r , h i 120 5*350 * m. *.+ .- 12 SO 0 

If tftttiL with paiLif-ird'^rw for reverting ibti djjwian of the 
BiineDt Lhjmiyh cbn fociL* tube, obviating the flKfdiv of 
cljincaai^ e kir- cgiioatiLu? wEres, wkh insulating twvL-c <FL^.) 

mrt 1 0 0 

Shunt SwttchtOAr fl, taiuc scyl* as aboiv. bat with an additional Blank 
ehcoic;!^ [M voltage through che coil to bo yb.l'L ed. The u^h&I emrofc 

fl&e-ostAt server for wgrnliiing tli*- amperage through tfan eoii bide^LLdeHtly af rk* 
v<j)tfttr^+ Si^e remark* on pagt 17S- \Vitn used na a series bciaid Llitti4 iwn 
rilHllililP wttfk in enjutlfrliDD ^ish ofli! mioEbeiv tbe one providing nurse wgiiUriffi 
et ^he ind ibu oElwr fiat regnlotfom A switch ta (bang* over from merits 

to -bum Ei ,iL-n fitter], 

f^fi 1 unr Mat ^cpfPtf -Ti ivrrVj nW .Jiiini j-.'ijjfHjrnT, _ firMri^j.-ii 

air 

unit j 2fn. 

91 jQ Fur ahv I'oJiftgc fiftUl 30 ;o ISO ™ils ... . ... £13 & Q 

UlCO t , „ 12t» eo „ ... . 16 0 0 

If th;EtI wiili iq measure the Trollaye i^ise-ing' ihiroiLgh 

primacy coil, of Hrt tvjit 1 . in loequeiMid brass cane io imi!eh (bu 

Muptr* iimcr . .* ... «mei 1 l® 0 

If flttnl tfiLli ... ... .■♦ ., 1 0 G 
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X=Ray Switchboards, 

TLt Iiplkv Smttliiih.>inU fit-c iiHrakfcdi s&me ten years back have UMintly 
returned us f.ivaijr, utvl Mre now very [tk*<]iicii tly purchased. The i-bitf idviatiujc 
n'lucb [bt v afiRt it (Lac nt tnabtjr." ibf rejaJctiDiis to bo carried out white r 1 uadiug 
by [be sidv of 'lie pationT. uh when unit Eng a screen csambi^ricm. In many cases, 
tCK>, the fiic. of their hoc ieLng a permanent flvtore no Lhe wall is a consideration. 



SwiicbboiiriL tHCtly ns specified voder Order So, filfiO, but monoid upon to Me 
on ci'ron, as i LLus-c ra.: locl a hove. 

OnKr if». 

IJ1TO For any vale are from 59 lo 120 va]i = 

OldO „ 12010 250 .. 

If Ailed ffilli pole-rartrftr..* 


. £14 10 0 

*. 16 10 0 

... extra 10 0 


S> Liu tit SiwiicLLoaitl I'jiictly as specified under Order Mb. 0150. hut uinualtd 
up (W eabEe m ca-tor*, BS illustration .lbure. 

Q -ior Ho. 

■J1D0 For any roliiuv from 40 CO ISO rolti ... ..«. . r< ... £17 0 0 

WtHJ ,i i, 120 u> 230 1( ... .. ... 19 0 0 

If fitted with rdtiutu-f ID measure this voitj.ifr passing through 
primary cuj], of best type a lacquered brass cate- ID him eh iliu 

napmanur ... . . ... csim 1 10 0 

If fitted with pule-rtrerser... . „ 10 0 

TSu' ifluaitaiivtt wtuptlp fy/ioivwi i_Wir Y Wr &/3W &mi ritfi rohwtttr, j<W 

Htt, I in ndrlitinn m£ . jvn-jri- .SRcrVArv, ll»- uUi t* ■■fatitTfe ortr itvM Mtmrri/ tn I.l <, tro- 
l, 'fr< riJiif thf ■•ifftfr fj> ft/titfiri ihf *tfiU Jn'lM* ■ mri'ir/dlr < fij'i7wrrjp i'ji j'F. 




(C) Jeff Behary 2019 


196 
















































m 


isa 

Protective Focus Tube Stand. 


A vafii'ir of Protictlvi Tuba Stands have been fcrffiigUt an - gf recent 

ttmej, bm moadj tbej arc verj Iaf^c and eipfco*L«r& appliance acting in ;he uipigli. 
bourhood of £-5- Sueb tLands hjvvj Utile to cLalm jth the lighter mud more simple 
E) |^5 as litre ilfasi rated. and, although pETbapfi tfac-y may Appenl to ceicidij worlrti's 
for specific reqaiietneDiSp nevtrth&kisa tbej *ni not to be prcfandl m a general iray H 

Caainutd with lb a ntuiin uni! cmjlIjaiUHl apputtel ^c have refers! e-^, ibt 1 

pam-ni ^ _ e era lining ;s of simple type. As shown by the tUuBtmiEon. Ik h provide] 
ViHeL h Imvj Irpn foot r?n ftajtwi mid fitted with thtree cluu^ng aeitnvn eo cti lll it 
mav bo fUtil Co the door rigidly when ileHarad. The vertical pillar is o£ oafcflwl as- 
jij^ is itir hrtmonul arm CAnfEdg ihp protect Ete boi. 

Tfci : [rocetuvt bar is x iJivtiatt impnmmcQt on Lbe other puttertH, heirijf made 
*!" comprised papier maebt lined inside with Leaded mhl^r iiiMidal for 
pTOHsifiM- Inside ILg lies mo ifcm rubber Ln&Ls [or Lbe focm iubg ig mt 
aiTuiigi. Ih'SILj^ held Ln potiikon by SttVJ ^Irapa. TIi^t* AW na metal parte or 
■* e -» ih* bai ns tuvariablj'tKOLir with the other p*c[c-tfts nhicli un? con- 

^Ef\fctcflfl of TTOod, Srtch metal parts cisas4< fipftrifilig round [Lit nil,* auui Aftr ft 
frni s fuj ^au*i? uf peifointlfrlir 

Tiiiif protective lost i* airbed t4 Lbe haraKonial arm by elICASm of a ball joint 
so thai :r may tucu&ii 10 any angle. The vertical ami bari^onEa] ndjU'liuoiUs me 
i iSrc tid by two r4ct and phi Lon rafjTenftenta with engrared iCLih d. Tbe -vt\\u dii 
tUi- ligfiKontftl arm is oT ti*e Tor ateraoEiCiapic work,. enabling the I k>^ to be iuovg J 
11 di’Cfliieo in etcher direction. fixing sfiBSWa arc provided far firmly 

the mevptnemfl m tic desire) pgdtio-us. 

fl(c-e55ories,.-^V\ LeLl (bn aland are indtfdfd d plain cnelal diapbrv^m-a with 
apeitore-= ftf aboELL I, ^ tod s+t Ju. rMpectlTely. IFdeairm-J, ^t\ Irla diaphragm can 
b* taken, i?stbaPL^ealli! with Ebe otbgrs. 

A Cocupre&Eor Cyllader am nl^o be attache! Ili the ^me viiy nj the 
dlBphmgina. [gf coanpres^tpsi tha body whgs FftdfaifrAplainj ksilnt 1 ^, ktc. t in order 
to ohvifiee the inoifmeaala of rc-epimeion. Also of value in MfffllliBg nfiT Else 
decuudnry tmta, carc^e nij-torcio& g[ ibe image end spoil ihii- ileftmEioii ami 

ccn e L'aas i, 

Load CEiias Specula, of cTEfferent laJay also be utilised by tcmm &T 

tin- different adapidn. 

Cbe siand & therefore of ^M^epiEDnal all-ronod uciUty a equally rtlivtiiisat J^d 
Htdcfent Tor Radlg^rapliy, EsmalniLt 3 on r Treatment and Con]pr&&&ion. 





















1« 

Protective Focus Tube Stand, 


o 

0 

G 

a 

o 

o 


Protective Focus Tub 3 Stand, as ikt?triboil h including 3 plain 
tn C 1 1 el] 4lSapbr*gmi wiib aoerturea of about 1 P 2 and Stan, (Fig.) 
52ui IrE 5 Diaphragm cafit fund, [dtfcrcbiain'itaU* *iitb plain tfia- 
pbragoii. fat pqlbbri eboni!* tnouuc (Fig.) 
sii'■ y Diaph ra|5M with Compressor Gjilnde? wnuancDily n,itiwiijad p 
fiiciug to ^:l£u 3 in Pliant- imum-r jus tbs aiiier iljapbragmik 
Cylinderabom in. in limiTth by 4* in-, dlnmcttir 
^0-2 DEaphra^m with HgJdet tor Sabin mud Past I ] tea, Skiing 
Lbmu^b n lube, and pcmiiiclri^ fiat putlllo being 4.::•;pn.^i] m 
any cljftpiLtc from ft so li ctru from jmi-ratbode. firaduaftKl 
in ttmtimtitrs, Wjib l^iyouflt fittSn? to carry tbr targ^ lead 
gtaja specula as used for rmgmrtn, .te* 

&£G*i Largs Le-uJ Glass Specuta, s=nib iuc-tiI monm co lit ch* above 
dinpbraglUh For ringworm and general treatment. 

(41 1 III. hU, mi, ... Si fid. rcl 3 in. limm., ... 3. 0d 

{L) Z „ ... 6i. Oil. i.d l 4 H H ... ft. Od 

!ii$0 Ada.pt.-fi to :U iiilD Dlaphrn juj No. Uilii. la carry the small lead 
jjlaog sji.-cbl.L |j«crl under Order Nos. 9-1130 tr> S141S 
92S-I Adaptor to Gt, into Uitpcn-.-ijnu Xn, W carry the special 

stun! I lead |f lass specula U>iLii under UrdL-r Xo. fl.SdU ... 
i'dDO Aluminium Filters. -nut tin.- and. ,-bapeas the plain diaphragms 
and ticLin- Li. tii'lil either of the plain dinplirjgiiiS referred It*. 
L’sed in treatment to allow of rays of nrttng p«n<ji?Aiirjis la he 
employed for the dilfcwnt e-jis($, 

in') 0 S- iiiiii .thick „ Sj. 6iL. 'cl 1/5 iiidii. IhLcL .„ 3i. fid, 
Cb> 1 „ „ ... 3-s ill ul> 2 „ ... 3i Ed. 

Tieo Of thfit filtirt eirji £r irifr-T liwcihffi 


£7 id 
1 15 
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Universal Protective Focus Tube Stand. 


■ t 


Thi-sSiiud- ub;cL Ilbs rHcntly 
Uri-u brought rigb: iL^Eo-dal*. is 
eonvenknE acua niflcietiL for nil 
flakes of X-rny JCCrfc* equally tor 
myography. t3auf mum, [reaL- 
□H-jfi* aud poicupiTffU jis. 

TLh] tntitfinneucs are eitrtmrlj 
geaito h ami permit of the tribe 
being a^usled ie any podilon 
nlf-inJ. 1e nil* be uied either 
relive fl conch <>r IfctitMb- 

Thc rhe f«LE movement h m mitred easy 
by a eoumernreLihCr A tarffo clumping screw 
nsei sl^ ami (o the -port i^al column. The 
Erauartr^e nsovcmcnl is p&TfGK-d by a Stfrcw 
mwbnnlscn^ uud a .be cios* arm resolves round Lbe 
,n viv of Uh cqIuui* Ibe frniua which curries Lh& 
labd : lut-ld ii provided with a friction bearing; 
tjtLLcL holds it in any poftllLOn. Thu* ufly desired 
posit lpn is obtaiiaaide with eis« and facility, 

Thfl Lube shield is ol kfUiM fjlaes and 3o 

tvery ca*=fr lift* an npnare ej[ 10 CIU- diameter. 

For ireatoum purposes more i: sped idly, tbe stiMd 
is best taWd of 8 j3k- Jiauiecer h And the jtcls bum™ 
deep, enilble ibf small tubes of ISO Or 150 man. 
la be used ill effltftmcsion with tbe pUtllUi &( 

SabnurithL A 180 mm, in La can be u »3 in tie shield, but is not usually Hm 4 in 
eDnin action. with Sfatovriirf pastilles m MHnnt of ilia paElaJl-u Wing loo close to tb* 
bulb of the iuL?. 

Wlttn requite! more ea]>ecsa3ly fiw radiographic- work u nbield of abort; d E»- 
diaiueter ii sHjipliffilp permit!injr tbe awflf the largest focus tuW? P 285 tuna. fljaLoetrr- 
This i 5 not, iuitfcbiu for SilLoliijiuhI therapy, but mnj be mod tor iroatmcciE with 
Boidier pal teffli-f which m M ou the skin. 

In either ciaep of eOnr*t, the beet railio^ntphk' ami screeai wort eftn be carried 
->ue nub equal faciiity, ;i li> i the compression! tulrts milked to obviate the moveauens* 

of resr-irjnjou when nm togira pbjiag kidney, hLc., and also nerving to flcrwP 00 
frtond ii rv radtailoof ■ 
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Universal Protective 

Focus Tube Stand. 




1 1 
r 


■&S 50 Uai^nd Frflic-tt.Eru Eland. as d-oTirLLieii, U Lead gLaaa skiidd 

9 fo+diuuffi ... ... ... t ir *-* .. r £El 6 D 

St-r isfS Li-ad Gta^s S-Decala, Fs^. A to II ... 0 15 3 


6 

e 

o 

0 


Set ufS Li-iij Glass Specula Fitfr A to II -- P 

ABC OE sach Is. 3d. Fti U neb 2fl. 0d. 

03|!1 Aluraianm FTlctrt, 1 eo 3 mm. thickawl ■ ,.r o a 

3060 Set of 5 AlUEflinjfllM FUteHp Fi*. 1 ... — 0 7 

frHafl hmil.II AdnptOf m rnkc she ^Esay.il Specula. Fig- J - P . --- & 5 

[>300 Centring Device, Fsjf- K .... *.- — — --- 1 0 

D35i Coiupriifoc Tube, Fij L ... T .. ■■■ 0 IB S 

?IS01 FasuHe ItoLiler. Fif. U .,. --- ■+«* -■» 0 3 5 

£JSfl& Lacjrc Adaptor to lik* ch& Jurqtt Specnldb F%. S ... P , P «■ 0 17 5 

9S09 Cmtikj Deriw r Fijf. O , P . ,*<■ - ■». *-* — 0 16 5 

5tf70 EienbocL's Adaptor for Tidftp P u&w generally adopted- Thu 

attachment bold* the Pastille a n a kteps die Hwl al the 
nwrtttry diiLnic^ Pig. P._. ... ,.. . P + ■■■ «. 5 15 & 

Alii Iris I>iipbia#iD. Fif + <3 — .*« ... - »■ — 2 0 0 

3874 Lar^c Ccniiefcl Cousprwrsor Tate, Fi^. li ... ..+ .. 0 10 5 

1J370 Sabdursud Fa-ttkllcut* IhjoL <sf -3- and standard Tim. Fig. S ... 0 15 0 

3:jS0 Specula itack *Eid Sltfiliitr. Tbe Specula arc ilippocl into 4 

soh&POK of Iodide or oabtr iLiiciseplac. add <befl placed on U^' 
ln^oks lo drain otf into the Lap^i. TUu Sack is TthrLti tuaEoelled 
and desi^utd far (iainjr 50 - a ^-aU 9P , +-* - ■-■ 1 8 0 
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Focus Tube Stand. 

Slnsplii Tj'fifl. 



ihli b»tr filialj: tnuritod Iron foot, Oil ctL&tora. Wfch p&lisM wndi-n 
TOGdfcn loW arm imh WHwdfli iahE damp* Xubfl tkffip fittnl 
mill i Bpriofe fer IidKiih- raw* and 4io wiih, binding tern^ PUtcd tnttrf 
na^v.-aL joisiip cfLrtylui? ttw tufw rtm: P ^isalili&^ lL Scp Lb raj^d mid kwirtd ms 
tJa * WrYicnl pii]^ Add idjuiEtd eo jnj pottUOU desired. 


TLc- icnor]to urm be she Top 01 [be stand mttw to lupjiGLi lilt! cubic 
ianmt t- nH from coil ..g [(tbtj i^'-tfppne ilatui c-Ieet of [III- tuhfi: aim! oiic wiothtf-n- 
Tb;? arm cm al*o be adjntud 4.8 ftqamtd. 


* il in™l 1 la lli pa arc nicety placed 3 Lid tba wbok of tlic rarj best riiii] e L- 
" ^^7 nod CMYenitHL rcand for chM inquiring only a simple type- 

iflibbn^ the Sinbc to bi- ueme^S tiiber noiW a mieb « curtr. 


Q-tm Sd 
34ChQ 


42 10 0 


for- jfoljtfr £<nci Ww Afajk#TO0ll4# w H|tt TJ|7 j Hfr 4fdrHrf F JJJHflf. 

















■•■ft* 



Lead Glas.s Diaphragm 


Lead til mi PJ*ph«jfni f<if thttH- 

jH-iiiic work. ifritSi cn^e L-o-verrdl Hi 111 

lembrr for tit tulw font 

n^aiuai With frf fnU» l i|- 

ii-jf flvi'f Use Fwnni tulnr,. Includin'' 7 
Imii h|H*cula of dafTfrent 'iltri 

l>pJoi¥r. 

'MtrSj, 

EHM JJr _. r ^ i 0 

The dkJi|ibngTii ii iii-Lib- for Fm-uh 
t ii*1 h - B P r nit Mitv. LI^jnkp nfcato (IbrniHi'i 1 
or Jm-Uih fahtf Foe wltidk H is e^|LiLrviL 
Wb«-U UnlLTMIjf. 

Lead 01P4* GpeceU For alwm — 

OrJ IT BT«l DumMen-. r. J_ 

9353 Atmt 12 mm 3- 0 

mu u, h. ... 3 « 

3434 n 2fl ^ tls ... 3 0 

M5& ^ 3 0 

W133 _| S3 Ir ... jj. 3 B 

SMO n 15 „ ^ *h 3 i 

tfM3 „ 00. 3 & 


APRONS, GLOVES, Sc, 


PpotflctSve A piOB flf Iemlo*! nil^H-r 
iilie-i-i'ulI. K'pdiiai^ from ihoiddL-ra to 

Iiim% wlrli 1 r*tier ^trap* Few fg^ttudiif 
OV4T thf hli€H||i|#n t«3 rtHirwl lbr 
Tlii^r 1 H [HVIIA iii^e tiiih.1i lighter aaid tuarf 
Hl -1 i I |. r ih&u ib^ udriv n riiH, juid .i rf mil 
eiwJi'nt |intn-1 idG triilmiL kftliijh'riliff 
Lb'- tttapHlfcPfllw Tlit' Innlml rnhliirr 
(nnluriflt in oE El« Itij/biw <-3nnv 


Pi-DIcctLVc Gloves or !--jliLl'-c l'liIJji-t 
mnLvi i '.t iwrHihl ■.■□!:^kI>-ii'i=L Lid. Tin* 
*tri|k» tit 2nu3 i*al?Wr urt mi Hi mil 
IjfLi k i«r Eh- 1 Ikn ihJ. ■‘it rlml ibr gikrfei mv 
Vltv SimiliSc iithL prnnii pcrf«;i; um' tji 
Elu* Jtuids. \rl\i\-o vrt *rfepdilB£ ilErlbcil 
pFffLwMon Vilii-tt> BKt^HTJf ... Impair 

ni;** eF etVLlnAiT vrbrQ 

OsJUltl i 'f l*vtdwl .da-- l-ir-l m sfce nnd 
Diii'b ,,, 


protective materials 


Lg.ded R sibber iUifirl.L i, in >bdU flQ in. ljc £3 [»,. *biL in 1. Ii. 2. 3. J. S. j 

6 Bliih. tliictiimr. The wlghi of a -hurt I unit. i.tj^'L, l* 7 [In, 

Price per 111. 3t. Ed. 

to af.iVnf l rtnrf|t«J l isn>i 1 0(i5fafj'ojLi irtih iJxflJsIrr on nciipt Af rnjN irynrfnlj.> 


t-on.! CImi ShtCEi nrr ti ■■:i-iL oli 
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Lead Rubber Diaphragm 


i 


: i 





Ibi- Dianjirj-irtu -or Tui>* 5 Judd is FHfttiufiirlqred a special |t&dti| ruli1*r 
UltEtrinl, nm] ftribrd# i-isaxLk-m proretfipii m the opGrritor nnd paim P At ib* jjitnrc 
[tnuiidflL' flf Ea&ftliiiiiHii c-f ttaaccimi n-f the rays to tbe deasml iirfil. 

It i$ Ultlliftid ta 6UTJ 1 tte Tinotii lead jftiiaj apeeiiU F 1 L^y-gnl ou (be ui-ue pftyc, 
iiliv ta iatredueed huatavfii^. or which m*v he iuehI tuerrly lo Ilidle lhu ire* 
bu aapwJJtlO;] ca£tH P The spji-trtiJj nr# supplied lit dUbirtai jHitterEih to mi-H nil 
rftinEnoiui'aaii oelJ arc-, of Kiuot* ioitrthAjsgeiili(e + 

Tbu fbiib.d for ai]y paiieta af facua tube of il etrtufci diiUHtir. It ai 

cla&Uc and tioriHjrrtiic-iv*. 


PfEcgg, 


Ineludfn^ PEn-plim tui UeUtir nnd sls ditiereui Djaphrtjmis- 


OfdtiT 

0500 Fni [uU^ of JiO nua, .1 in meet;' 

OMS ., „ ieo. 

0«H „ „ 170. 

05OC „ .. 2». 

0510 'ftmulrii boluc-r for iliij 'llapbrnini 
£)5l'» lnn;n fubbtr for fnitrtic" cb.‘ itlinhjrflgm 






£1 13 

2 tQ 

3 4 

4 2 

0 3 

0 5 


fi 

& 

G 

G 

0 

G 


Jw. ‘f...-J , iPji|j"r,rji t ' ifta Jjwfrif Wi'-i'f 
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Lead Glass Specula. 

Tr> He Rl^nUr IIU^LrAgtn on pftflMri pagfe 



4 

i 


1 

iii 

"f.- 


Order So- flfifiQ 

Fa-ltcra No-. Uhl 

Sji I TiVltmcM 4>f ^unnll idmul ail:.!-. 
Hi j U&in. LVr-_ P1 , 

2 Sqt. 4»d tfrtF ... 

5^ MrAlniiLi- 
3I> Jaw ... 

-M V. B n^inri u _h 

ill Piittici Va^isiiUt* 1,'tnri 
4c lutruiLu* VG^iiLdi 

5 * ElftitU PrOiUtt. +,* 

-r, .., 

6# I lutm-tnmuiTil IrcjCm^rir, 
klfcj Fisliihi, ttc. ... 

TuljU-li CHII U-lvD l|v hinll 


Bril iud 44C. ifltli QnrJh ttHllltkd iiM ^JiitH-tlifd ttJjJrt. 


L-fl-fti. 

■ Bn. 
6 cm. 
II cm. 
4 flh. 
ID ™« 

E nil. 
IS tltt. 
41 cm, 
L"I! , ::i. 


™ «r. ... 4’Ufl. 

_,, l.j __ P 6 4-ID. 

r Hh i. .i -.1 turicr* uvni do i^Li -. j| iln- 
uii-a-nivLiM. nl-^ ii rc tWired in ■iu.-Ii i-cL 


DlainnLrtr. 

3 dll. 

4 C-5JI. 

b Inkrfj 
3 fPI- 
3 PD1. 

3 thi. 

3 ctn- 

[ irt. 
i B I sir. 


tJLMC-C; 


Z III III.. 
4 him, 


fi, - C-JlcJj, 

Elijfl. 

SL;mijjIlL. 

IS-rin j^]Ll. 
(HdH L iir. 

OlJkJu#. 
r Milai L iif-. 
Olilkm*. 
Btraiffbti 
OI]Ih l uc. 
tHalkjilCr 

r .i i 14111 . 

jH-I 
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X=Ray Couch* 

'Tin 1 X-Rfty Conch illustrated &n folia wing pagt is ihe type w* hmt now 
ndci-pCfi.il aft oUr standard- Aa. wiih moat other X^my appliuncfti, conches Lav** 
hCrDifc COhilrueiLd i]] nutm-roin pattern^ but mostly to fulfil mmo definite purpnst 
■nd line (or all-ronud service, As a simple, reliable strict cflickut caitdii Jor general 
all-round pUrpOsea wo aro satisfied that our model Is not autpmsed, 


TLtf frame is =of very inlid construeiie^i wilii It™ sErnug rails betmaLh uiu! Ehc 
^“lanle well poJkheff, The- top ia of eativcts provided with brass eyelets ami kecd 
On w:tb lop^, The canvas is fitted with tuifi-dfVOr cd^sE that wm* over tbfr aidca of 
llic couch frame, thus atLuliics r & better fitting ami helping to prevent undue stetpug 
in UEty ii jj■.■ pij.rt- 

fitiLeuib che couch if arranged a prelrtilivn tube bu£ of large size, capable eff 
eftrfyiiag lie krjcH cul^i in present day tifeu, tliM ia In &ay B in. or more Eli 
dianScSer and - e LLI leaving ample cEenrurteo to obviate spanking. It k of polkhcd 
tvoixI with U-adcil rubber mater tat and (coded glass windows for inspection of the 
tubs white viorliiii^ r Thus efficient protrclEon lb nfford^. 

The hoi ia Stoll to lUove transversely Lq * slide, while bos and Eravel 
Edgelhtr taicraKy along lie Eyto calls on rollers. so that the lioji can be moved to 
any po.mLon desired, Two terminals ere Jltled tcf thn couch far connecting the 
cables from tin coll. hLul the omrem Es thm led to tbs bok by lainaoE nf two apmi<[ 
]]ielal tapes which wind and unwind, so that- ch^te if c|.^t-i-r nay difik wire to cause 
sparfcinj or 10 in ihe way. 

TLd Dnouing in the zap nf lie bos i% eiretttft^ A slide is provided so tbaL 
dLJImnl diadiraqms can be insem-d as rogufred, IbeM having Apfrttfres of wioue 
and round, square or oblOBU, It is now fully recognised that it ia very 

inipoLEum 10 n*e ik diaphragm with * imsiU aporliLro jierI sufliefently Large tia 
illuminate ibe acmat part Lt Jri Llf^ired in axaiatiian wilt, tlie screen, shutlinj off all 
other lifhi. Ii Is ^aice easy cn nb^n'C for infUhtfi * stoite iu tho kidney uihlw 
iLesc couilEcioua. wEch :| krazeuf lihEuimU^d by tbe mys it would bv- 

imfH-iSiiLEe, Tbu ocbfr esttUtkl ewdltidH [f thut ths opjFlUor should have IreOll hi 
rhe completely darken^ rooul for some minuter IbaC his eyea stiall bare h^stn- 
accustomed, ia we bart mrenEteded in Ehe rc-ading matter mi caiiinr pa^tE. 

in lcl= dlapbmgin cau be fiiLed co the 1ms if cksinkt, mounted on a 
board and intErchuugcaljIh.' with the _-fmpk diaphragms, 


A TOod^n cube elautp ii Stc^d inside the iiibe Loe allowing mljustmuiF iff lIn 
fneoa lube |g 5 hv pO'ktnll so that, the anti-cachwle Kin be arnm^l 

immciliaiily btOflLb tIlu- Ci mtd of the ajwrcurc- 


















_l 7 *4 ~ . . r . " ' ^ 



L<iCa.ILain.g DfiVicc.—Pennantntlj attache to iho tube box is a T^dtal wttfdun 
pillar curing a horizontal area above tfa* putf&c, Along this any ilirfe* i litlEo 
Tvoodeo ti l flff;h a plumb wfritist. The Actiifig- bavins a. pointer and daring uy ^ z 
an Hpv^l -^alc. 

A corsraspotKlili^ acalo i> tilted to ihe ha^i* oti which read* the E.llLli bus, with n 
little poiiLWr uii ihc box, ic^cH_ The box i^iiv thus he moved to any poiiiiod., timl 
it glance tu iU aral* will Indicate- a c-rtiin number^ Move the filling with plumb 


crrt« Nfc 

WHO 


S-Hny Couch, na Je5bribed, without ibe- loc^U^ing attachment, 
hut incLudiFiu £ round and 2 ^iiunm pLiiti ujeLnl diaphragms, 
The JiapkiEiisnils can he placed mw ibe rdid& itmck for them 
one over the oiber., eo save having i& withdraw each when 
wishing to replnce ii hy a smaller Ohv 

Same tocactly h bm ficre^E with localising attachment a* 
deficribed and aj illcLicriiHd ... 

Im Dtiifibrattm of the higbsEc eki_ c , finely platot Very 
jmoorh working, Mounted on polished wood board find 
SJJEfU: in #EiiU- over bos u Tenure, being mtirthftugHhlEi 
with tliw Octuple diapliragnu: . Jh » ih 

Simple me i a I ilinpkragtde, with either round, £4jimce qj- 
oblong apmnm ce> dimeatfoias required mil 
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Protecting Houses. &c. 


e |. L „ H*uae Ihed inefde. with feM and |t, E td ^ j 

LmiLl ite ic"rS f* ,D . te T ?, rtiJI]J! ,lul5[Je - Thu “"Hralling wfdfL 

,L :^ n 1,1 iaL tb ^ 1 1]OT,fe ’ « tlj « *11 HKetnrv relation, eu b»W m vi 

«.srsr2r’jSfST ri >? ih » «•“«»i» 

(tone of rt , '"■ m ‘ l ,bc "■*» a,1,,i ™ ulJ <» P'«sl j«t 


mi in It- 1 " K and * ,b[d * 3 wn *» ^ *» -ny 

Ibs-rwiJ Jrf 1*1! ,nM , rfln ? sn l W ^ to mod. T3a e bonsw 

15 'bd£ fen w L H "^ ? tt T d - iachM *'* *>*»* » wd» w5* ilijiI 

™-£r, s °Ziv— *»• w ” ri -«■ «- •- — UM*« 

sn, 

&ShO 

... £> 0 

™ i^74 0 c iZ^r iFiM °‘ h ° m -*■“ « -**»>—» 
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Radiologic Focus Tubes, 

Latest Patterns. 

These Tabei are of the very highest c3ass r They are strongly constructed in 
every dcia.il. massive metal caps over the ilitferaat sterna, and in ovfirj way are 
of perfect nianafacture am] finish, They nra Sited with the imeri*e regenerator by 
Dr, Furst«nan, which is practically ineshaualilte inasmuch *5 the device can he 
used ihjluv thousands of titnw, It can be operated iriiliuut a witching off the 
current or changing any connecting wires, lb device being act in action by merely 
upjmniehi-ng the springy wine towards the bottom of the cathode stem, using a 
nut of rbouite or other insulating luediiia). 



Ni »» 


QrtiJK Ho. 

9600 Diameter 6 m, 
dSQI ? „ 

oeoe „ 8 „ 



Xjl SBJ. 

.. £3 3 0 

3 16 0 

4 6 0 


These tubes, have il very strong a:;tl-cathode, Imckcd by massive copper* They 
are suitable for the best rudiograpbis and screen work, being capable of withstanding 
heavy ciirrvijtj. They ntn,itilucn as steady u vatu iaiu us any Lube, and give C*CtU*OT 
'If Cm Lino and con trust, 

CMir Nd. 

I OOiJO Diameter 0 in.*. ..£3 3 0 

This tube is provided U'uh a cooling chamber inside the anti cathode, which 
wceive* the beat that Li) gem-in ted and brings it bout its dissipation. It can In rim 
for comparatively Jong periods witbort becoming injuriously heated. Ii is capable 
ui wiiLstanding the most intense dUcharge* for rapid radiography or as required 
when MBM-niag deep pan*. 



—■ ,iu ' l ‘*'rfM*RW'Wrr:-w 

-—--. .» *w. ■ ■ 
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£10 

Light Anode Tubes. 

Tht^e tiling with only n Light anls-cnlhod-e are noly antCAbie fur odinarf ^rbj 
ajid cnmi'..L kv fiSp^elccl GO niilniLnud dio inLc-nEP j]iKknrgt4 as- pi'itit 1 «y p. tnudem 
iaaions-Ldicil spark cnil, For older &n£U l-lh-3 for llglu i^dioEjT*pIaae □ cl^I Glitruiwiiti c 
V.01-L they ^ive excellent rrsulc?. 


JE mi UtiTIVV 






OrSer Kn. 

OCHQ of inclw 

0M2 *5 „ 

UOU (14 „ 

ai5 10 0r» .. 


DlliuaL #. 

140 mm, 
1B0 .. 
1(HJ „ 

I "0 . . 


0050 14 . 110 „ ... *„ .„ ... 1 5 B 

OiJer No. i* specially made of fiuislL diameter aail La therefore suitable foe 

iSiL-LniiEuiic work, SulMutaud Incut ment, Ac. 71 is of specially loin gluss Anl tla«'i 
otfera T.nejfy lit-Jc- rntfUne* to the active rays. 


Same tukjEE but Without re gene rati cm davice- 


Or&ir Bf*. 

rtCCfJ 5 inclita 

DliZLCl 1?-. 

«. IS? usj». 





£0 

is 

g 

5H5fW „ 

M0 r, 

■ ■■ 

■ i ■ 

n ■ ■ 

aar 

i 

a 


LU5G4 S* 

iQD t h 

arm 

41 , 

■ L ■ 

a ■ ■ 

i 

a 

6 

GOGS „ 

... 100 ,, 

mam 

UJ 

■ ■ L 

■ n 

... l 

12 
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Heavy Anode Tabes. 

This E-vjm lr the btic ull-roand tube nt luadc-raUi pice- II as fitted wirij a 
very sir Mg anil heavy ims-CJthcclc ta wia bseaiad powerful ■e and to dissipate 

the h&as. It h [KrftriJid with a jjlas* piflBtlo ivufid [b-fi *ntl"C*Ehodfr which 
miniiaasea ib^ L-ffuCl uf ibe *EenndflTy T*yi wlitcU Ottnt ti-n thft ft limbing 11 ftf tliu 


■ilaa 

ar-^ 

by 


.' T".c_=: c r;:' “hs hr"tvy tid-.anas an the costs cf nil material?, 

-i:,.’.ve ::*■. = a£ . :itl 1>>- lie mabtrs shat (bay* in mmtiton 

-i-^1 k ■. •; - .:A ? " ' _m 3 !■■ m crease the prices-of thrif 

F:C«- T :-L-' : '-"irI p i af our Catalogue 

r j !i-i::-: ■= r.n tnd,- Jftd*h3erauon: foi some lime [wst, 

-i - _ :r..ran:. iJ n- - hat !':l^ cnrcfutly ^tcnlnecJ accord- 
s p Lj:.-. T :b-a F \c Ve.ni sr. >ic ihftii is absolutely demanded 

J -f J ; .:?:•• ■ > : : -i ::jr, 

- r “ ■ "■ - f-r-T il?* *L;1 f L- 

■:u N* 



toJft 


tJ . l 

; ft 

LUSO 

iH , + 

ft 

J2 

ft 

W-Jj! 


t 

Li n 

URN2 

un 

l 

17 

n 




I 15 

'.-liSl 

, l|| 

3 

7 

& 

'nM4 


1 

: ft 

ft" III) 

■ bi j-wkm 

A 

a 

ft Ibdnc 

MlCla 



Vi F 

y"0l 

■ j ii in 

4 


ft 

g^fin 


I 1 

ir * 

k <r:i> 

■ ri l-H- 

4 

n 

ft - to - 

L"' ,"I 


1 

\ (i 

i-m 

, 1+ + , j 

i 

Eft 

P J- 30 

WA1 


t 

in £ 


r r . E M 

7 

IP 

& ■ lu¬ 




i\ 6 


.■■ ■■■ 

J 

Li 

ll - JO. 






— 


7 

ft - 10 F 




Vajv* 

T-be^- Paj;* 

21?. 




uc-sq 


.. 1 

: s 



C 

17 

(a 

=>si 


■I 

12 ti 

■J7M 

. t , aaa 

3 

5 

a 

■j"S^ 

t Bl 

1 

: ii 

■j;xs 

M. 

4 

i 
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The Mammoth 

H? av y And da Focus Tube. 

lb]=~ [ivs# it ile-ri[?=H fur JnscantadcaitB radio jrnpihj, acrMn work, Jt Cl| ivort 
nettHitntm^ L.je p|=iEfe ot Tfry fcearv eur^hCSr A ti ess^lM ftitQrc- of ike mbd k 
c» q1 _ 01 5 P^ ta ' slE-if if. cIjg CDfiHirucLiOh nf ihe *mtUc*tfn>ik, wbmliv Mae 
us a ]jjLL-irmL]rn] -if ila^mrfirt a* traced to- a aiHiUiou.ni. amd tic uibu eimbied to 
niiimiaLu a very ■=;i_-i-ijr vucmiULp ih§ increase of bar.'sifsa bring carwKpombugly sJovv. 

Alcbuilfb primarLtj mituded for insUnCucoitfl work ria luentflHltEl above* * 
motiaficd tube U Supplied ^uicjiblc for Lbef^ptutic Trork, Ja* tlm Jntccr 

She fociis lmcMil of Una» 3 jin.?-p B id aifiusui, Tu distinguish the t™ tubes r@&rlilv 
1 , JiidiogjTapsiEc eijIh 1 Lib- a r-ftd anode tuba an:] ibsi thotipflu. ic si blm ^HOcVd 1 
ULtK 1 - Datb u-ade izi ADt sLztoulv, viz,, S in. dmoelrr. 


With Regulator or Rtg eh e ration Davbea 

‘Ji'itr Nt. 

0TO0 Fur tirifegrapjjr, 3»0 rain. ^ in. (Ulan.) *.. 

UTOJ Fof Tlimw, i(W nun. i3 .feu di*m.) 
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Water-cooled Focus Tubes. 




Thau Idbea dEdfo-r la construction La tho usual 
provided with a heavy jilis-* of incut at the aali-cnlh 
IkOit, but instead they a™ r ' " J 

lj “"K iko imrer into direct. contact tritb ihh back of the 
Jjmvv current UUty be pu-cJ cb^iit-h ihtat tubes for 

LTOLLUl ^EillT^ES^ bt |HH>il:i]i!! 1 

■t|aides ike vacuum'to reui.iL el uiucli 
k:i£[]>*ntd. These tubes are 


Enftsoin^h .iy thojf are na -1 
— ——13* in ordi-r dksLgkate ilte 
□ cEel mih ;l r«eptin*b far waict and bo arranged u 10 
■ '■ ' "\j qirget, A ftomjMKLLLvely 

, -— * ™wli [ortpur period than 

lkAl . .■ a ... -- -- "t^ b > a * N» terai*BHiaM 0 f tlao anti-atboda wmofi rise 

“i!"*?.. 1 !®. 1 " « f . ttB «?*“»« This avoidance of unriwMit^ 

;““■*! mnfifl ■tori-..j 11 1 aud ihc- life of fi.be- Eube t Ij rri.id/v 

rhorofan- Mpccially suitable for jimlonged rumiioff. 


Vertical! type:, fitted with Regeneration Devine, 

[Muni: If, 

lTOiuin, . «. 


A> i t\tltnrtlitC< 


' » -»1 ' ■ t . Ul,. tv 
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Fhe Lindemann Focus Tube. 


tocua, T^bfia with LUbEum Glass Window j. 


f t ' ’ I ' c , ■, . ™ ^Mfe» « patea t ^mss Iia^ L 

Ew^i* I, h ?| 5i l a Ih]t F l3th]11111 ia mi3is «* thli(PaJ of ll» lam' 

lai-T. .In .. is aliiLOM ojuiptere-ly uinjjuivnt ld [lit: Ml?*; a I ibn - ■ 

Iwati "m ™ phan^Vj ’ 1 ^ f lh * ^T'* 9 \ im ' l0rtJlD£L '- E speTiim«it r. 

1^1 H f lbt ™™th-Q. lithium jjlisa Ufcr* *=“ 14 

alterflTaan Lad taken place m jiaaisJkjii: to th* ordinarv *v-■ 

™ b !““ jK *" *1“"^ i» nuUDfira'i'- 

s.™w.(«rs," *• '“ a * nt "i™"*- 1 “” L 


■ ■ vHttij 
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Focus Tubes. 
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With new pultern re^enernsitag pfoTiee* wbieb 5s operated by bolding against 
lie two cGUUWr p^j of Lc little branch ttlbfl n» ordinary dry call gifiaig about 
8- 4 voLta. The firtfon Terr hW, so th&l cb£*t til rte LsftbLIity of over Battening 
m with thosB detiCH o^raLed by the spark c&il itself- Tf danin*! two w i flun 
conni;etod from :hc dt^-ice ld a HetI-b bell push pinned oatsida the protecti*b 
mb® bo*, or at any Ititlo dUnura, wicL two or three dry ot wet ecJla ia cLfcoit r 
ar with one of the ordinary or a volt dry batteries as need wfrll pauktt tauaju 
and larches. 
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FQCtia trtbe with wiler-c^d-hl dBU-enikiode, for all-ronfed work, with new type 
regcrtr-ratLan doriet which is pwtlUMiltj Lac-scLaueiLble, 


Ordtr Eta. 

1)7ol> Diameter 150 turn , mbojt C in, 

0731 m *r -► rf 

0752 , H 000 *- hp S „ 


£3 10 D 
S 15 0 
3 0 0 


tTW. 

t'aey .3 Uiiin ^'itb heavy anri-caihade, Wlter-ewied, Capable of withst lading 
heavy discttaTgc^ fur rflpW radingnpbj p or for CJlBi exposures Sf lengthy screen 
wgyk. It- can be with^Ui warer far abort espasurea. Fitted with new 

i Egan f ruling device, 

j DrlfP Ef<>_ 

IIT01 Diameter ICO miU., ulmut U kit. 

Vic.'S h , 170 - ip 6? h 

v;.ji3 lt 3to ., M a .i 


, li H 0 
6 0 0 
S 10 0 
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Focus Tubes, 
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With new pattern .Regenerating Revico as described 
on previous page. 
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Oscilloscope Tube. 


An OfeiUoacfipC Tube- E* n T*ry simply liUlft muniment 1^1 is of B^nt utility. 
Its purpose 13 detect the preface of reverse- current Enough the Fpcua tuttf'- 
Wbfln Ft-wrse current ia r*rv hc-ary a* Eei rortain c.a*efl it cnil Ik e&ail? fm? by the 
eye, bnc l 33 -otht“ cases ilE prfrEfrntt is not tttj to I til, uni! yet le raij qaiw possub y 1 h i 
the sole cause of lb dll Li net frUTitne in the radio^mpht &F may explain tit- prtwee o( 
remain ilclu&lvfi ^tiadowa, The olyuctianu nr drawbacks eoflisttpMinl upon fcvcno 
current have been hilly deoh wills in tiie reading matter at ikm oDinmiTieetnent of 
this Eirlkin ef th# cntalojut. 

The o^oilln^cnpf tube b dSc-Fcly placed in circuit wleIs the- Encua tube, t!» 
Miaplifli method being l-o aiLaeh k by sjl inch OF two of w\r*' to the Cathode eml of 
the Tocos inbf, the ruble fn&ni the coil thou ccuncctiti-g Uk ilea tower end the 
HcUloaecrpe tnbu In place of going to the cathode direct- The tribe i% aiMJUt B in¬ 
king by | in. diameter„ anil ii flEEfd inside ^ilh two thla petal flloma whicU aJl but 
lueft La the iieflUC- "The Fuirenc in j u^piug- aerneji LbLl litlLo ,g*p create? a, 
ftuoreEceDee which appeal l& be blown along our item by the pas^Liig tnrunU* If 
it-vet 4 ic cur rent ii flnwiog she ihmreKETLCf ippuirs on both of the little stems in 
opposite (Itfnqitoni away from che cs-tjEn*, nod whh Ehe proi^r fluorescence mudi 
3 'dinner chan ibf 0 uore seenre caused by ihe weaker reverie current. The tube thus 
dctec:a i&&EanEly the pre^-dCv of Fcvl-p« current lid cnablcff It to flilpjtMSfed by 
means cf i simple oeriea =p.iTb gap or vibe cube. dc. 



OSCILLOSCOPE TUBE 

for detecting Reverses 
CUTHDt 


Oititr Pi?. 

1377A 


£0 15 0 


Thf illustration sbiWS :bf fltjOFHctoce in one direction onlyj IbcU is to Sfty 
wiihont icveisc emrrat- As w& hare imder ih& cbapterB on Coila aaid 

IntemipE^r onifit^ ire Trfv fr&w FtitTse cuc 7 T»( willn finy air gap osctvi'ijtiir 
;LbDii 4 1 In., t]j#t alchouRli lliEaiciieitlj and acLuallj - a&PVL’ teverEC curn-ut 
cJiHr it ii 90 Ijllle fts 10 bu llfdtocclj Witliribk in pwdLL^ ££«-* 1^0 1,11111B11 


----—r --i--™ 
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Series Spark Gap* 

For Suppressing Reverse Current. 

rrprahict ftfnj jwiQfw IP! tP 1 1S1 ) 


In iuell cases 4i series spark [jap is all that is nece^amry to give the fifths lobe 
ft sharp division, with perfect de-ftiiaUQu, rendering th* ttttwa mure afficiret and 
prolonging its lifetime. 

FtfVfrSa enneht only sxeiira with onr coiE& and centrifugal motor mercury 
iotfrrnBpter coder *cch cofid os ^ have Just referred to. for rCi&OIH explained 
fialty iia reading matter al commence tiauits of this section of our analogue. We 
Ibercfore fit a arms Spftffc gap bs wall is ilia UiMftl |*ral)el spark g*p, as per 
illustration .itid listing an page- l&D, when dee i red. 

In w4k to eHmittafco heavy rarerse current ns OMtITtt wilt souse rranli** of cosJ 
and interrupter, or anal] ■? Le uuToiditUi! *kh dMtnlytic iotemipters, tbu i»lu* 
tubes are jflone c Elective ihon a series spark gap. Qlherviise, thf spark gap h&s the 
(rf bring much cheaper and of unlimited lafctilB^ Tbe gap ta lift 
require any attention as do the wdikda t*Ivt tubes 1 which tubcf, oF «arsG h become 
used up in lo ur.se of time, ind mortciver E( lIgoh li-p! gnuerutc X rt'l, 

Tb# spark -pip ran be arranged to lit direct to< the Lea mi oat of (Ins spark gob), Or 
at cau b-- arranged with a sltufile idarnp to lit on to a Lube stanJ : at can be 
Bunnltd on a little wooden bflStt or jn nttjr other maimer io ;- h :i any parriauLar ontQb 
Some of fhe.se modlfLcadons email flight extra voat, wnd unless nlbfrwisa- ordered 
they are aupplkd with a tilth: *!cm ;u fit into the ccrLoioaE of ctiil, whwli lb the 
nii-thod usually adopted.. 

Or-Irh |ig, 

0778 Smet Spkrk Caps wluL. adjustable H*t ftivJ with plaEc^ strong 
gkfcl cylinder. WiLh stem bo fit into terminal of spark coil 
(unless otherwise ordered) +B+ ... ... ... .« £3 16 5 

^Eb^vr sefl lubt 1 ! "Kth E3a«r veiy Boav rthULniww *rv flften nlllbc lirE^r Fm 1 Imu” n itli n 

n'rit’N vpnrk [pp. art it in r^ay irapoi1i.nlL Eo Na|i]iiV">.^ iTTrrvc- liItii-OL i ubL l H cinLiniDp il^ 1 nuu. 1 
utlii'nvi N 1 n. ^l*Filir TActJUUI 4 i laO r lift 1 >■ i[n|k^--ik1ri r T? I.l 1 11 e1ll> Lul i-“i lit'LOIIfie binds i 1 , ilsi 1 unhil h 
Liurtati-d mktiiiM ttttt ttvdf cult. ^jIaII TYhrlL tlm imEdLuF EJh; - pp i lii 

hi 1 fccfu^'LHjj npkt lajEDi-a^pii iL-kl. Cbc-jilftBN-. ttiu* iJiiLEing Lbc* gillie out *f itctioiL [f wvi l t^ 

Uuimfet ii, Ikt'oupfjb h tube. Ibt ^cwl- ji uu t 3'f | ly ^vrt-w cd am^k from Elie cl Istllu i3L»tanW 

i.iu|i| tlM' rwrt* Cumut in plimiiinlrd And thu EaW llWUlElJ iuIIj n nliaqa riiviiimi. 

ThU 3-Tii upEc rtmmjHWiein/ pctfl ojf^si uttilf an tWiUffift*- Ni(i lu&r iwrt ptrj^fsf~ 



A -ipark gap in aaraos wiLla Uiu fhcua tube ir 
a |[|BLpW a m3 eonveuiene meanj o( liapprcESLELg 
luvonu fitumb wlaijti not of tinduo pmponcoii!!:. 
Ccrlai]] ffrSut itlbm hit™ an inherit i tendency l& 
papa reverse current owialg to pfictil Eoxi tae^ in their 
coiLBiriBctiott. whereas Other tube? working ontlcr 
idculacal couditioua are entimly I’il.i-. 
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Valve Tubes, 
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For Eliminating RdVirae Current. 

(Sff rc/artM7iMtNcnf u/ ikr^ftr ISO o*nf 1B10 

ClflfttEt fftciLa lube* bftV0 an inherent 
tendency to pa*s rovers (Uffent, Siting tc 
peciiliaritEc-s ifl their c&dStFUct,Lon h vhtreu 
ftiher cubes. Tvorkin^ under identical c-onililiffus 
art- *otireJv fiei, 

Iti such eu« a vulva- luhL' ia ititwlu.ewl 
anlo the circuit with the focus tub* ^itb 
exMkttl results, Tbe divislcm urrwsS the 
Focus 1 tulrf Ipeeoraes abrtrp and lh* delirtiupu 
U neatly ctuPt^tckI., rendering the tube i^ora 
indent and irtclueij’uns it* hffrtime- 

In oittiu«y tforlt a HingU «dvc Utb* tti 
ill (hut is EiMessnrj. btf WPi*Mg with 

t^Ty b-GATv cdrmntfli DspucLiilly with au Ldectro-- 
lytic [[|lpmipt4Fi their ft triple valve ss ructuiW^d*- 

The triple valve consist* Qf three at the 
hiu^lo lubes joined together u-idfr by dde, tlnit 
is Kj j<&)% vruffcih# in p&raUflh A great advan¬ 
tage of this nntageuttiL ia that there ia only 

one wnn W MBiral, *ta«we «Ml lb*« «P“^ ^' Q tttw one 
diflicolty in keeping them working wi(l» iituilur degree* of Thua> ™ 1 

(W triple th-pn >1E three Vll^W work mrifomily. 

work™ make M* flf «ru fiotfe ™1» tubes, but they lire fcrtftWg*i JO 

writs, one «» eaeb polo of ita evil. « th* iJ « la Wlt t3 uhma 

heavier curate, but to Lin double lb* m*W* n£ MU**** offered to the 

curfvnt. 

Conduction. If tbc Tilt* mbs La connected to the positive poletltllft spark 
.oil, the conneotittg «bfe l™n the coil most bo tabra to the plain con^e 
of lh« Till™ LuIh', a eoinwctinE wir* efLerwmTds being (*ken (rom tbe spi e.'-c.-f e 
of tbe cutvo to tbo anode of ilio fwu» tube, 

Lf connected tn the naplEv* pole ol the eoll. tb* connoting cabin from ihe 

coil will go to lb* apiMl, end it H'lW Eroli. tt» plain eWlrodc to ll|t 

ealhodc of Lba focus ‘.ubc-< 

Pnnss. 

CtH,*H-’SK,D Cl^eH. 



Cr,(!Alt Cruse. 


£1 13 

.., 3 0 

... 3 18 


Oriif »*■ 

£S G B &?I*S single *- 

2 7 5 ffTtU Donbfa ... 

3 S 6> fITflc Triple 

Tim colaurcnl glass lubes Sl» preferred bj many, a?. Iw>nfl of "> d^rk orange 
iim, Ebey diHguiss lUfl fliioresCrnec and tliu« perm it. of bel»r judgment of the 
condition nnd working of ibe toCUl tube. 


Older Kt. 

OTtSO Singlo 
07ftt Donblfl 
GTtiS Triple 


+ . i 


K 
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Valve Tubes. 


Sir Oliver Lodge'* High Tension Valve. 

^ e ' »f likoleurtrjik^ /tflfrrt 160 emit <91.) 



Tui* Vtlte contra of .1 raimm (a be with * spiral cjansilliuiii crnbwle and 
;ia QiifKlt in the form -if an trail wire enclosed. within tvrg xliemhs of copper. Tlkii 
dtqilhff, nhijftMafiiluir Hm action of the tube, protect the "Ijk* from Haiinaul 
lyiulmuliuenr, mil rlraj eliminate the possibility of the glaj* fracturitijr v.]kL-it 
Listiij i^Eir^T hii^r disdurBtt., 

TLt special method of exhaustion reim|is in the valve Info* having * 
distinctive and pecolkr r*d wlonr. un A proiaces tube* in which the vacuum 
fL-mains mOflain under nil conditions. 


The Eabtf. aw iiu’jbit' for their Ion™ life, tome haritiL* been in L1SU f(?!f ititfuv 
tlinn two year.? without any apparest, olltrotkii. Tin** trill easily carry the 
litahitst current*; they have a very Tdiv resistance indeed the right way; tiny 
itHj'iiio no -mention *□! jn-neiicilly oa regaintioo. 

OrJte S* 

97SG Complete on »«,]*■□ * Tan d r ,. + „ £2 D 0 
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Fluorescent Screens. 

■nnhw imtiHH art ftT the- vrn lnghi"L cW. Hu", M* my c'entjr Mo-Uil wtlh 
idntinmrt'nniil^ iLrt 1 'M.ii’IBl-Lv IjrilUliT *imI RSTi- uiu^r .-.^L-Urnt ilpfin.LMjn nml jE 

.*«¥ rt-p«c ikdi^ rh*p<r ipffnor «M «u 

. Ja .i:rT..ii.ini-lv . LHiiLnl. SluunLLHj ilk -Eronii «*'*■ Framvi?-. 
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» » aa 

ia * D| 
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flO x W 
19 x l* 

£? 19 3 


SO * 40 
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£1Z 9 0 


Oflir !TJ. ™ lrt *■ _ rtT L - 

-hiiiL-iiLDih. ... n, IS K 13 & n ^ 

H fcitht.. 7*5 91*7 

ftflLMI . i . aar £.1 It 0 

Fa mf Me WoHmui mO*Mr Cuw™* jarirt* ™ 

Lead Glul Plftiri lu fillhc hittw^ Ttuw pUt« n.[f-anl prctatiotA 1'» l |ht ' l" 0 * 1 -' * 

rhu UDL'k-nCui 8 , kihiL? «hUa ^iLniMLiai^ Sin 1 ms*» itfcrft fw*4 ii'.i’t nnJ rliiiiiSi'- an- -itr^ 1 ^ JJ 

rrtWHMBilcd ililhL mwy wroffw* pun-1ukM 1 ijj withidiii: eatr Th* we wiipu J ill ■■' 

Chat i« |?jiik“iilfirl^- Jinr rtiiJ muiv Fm 9a w+ lIh*I VMi u*nftl. ^ 

,.<**•■ Sn - »*■ '3 * ’3 a * ia 30 S' 24 40 x M M x 40 

slw, Vrt. ;:: ::: ».« Vu *>•« «■<* 

LawJ -| rt . t ]i1nU^ (*□ l * iti]l|jlM «c «} dim-fP^iaHL* twinini ter winriom of ptti'nEicig 
IhfilM^ Jtr- ^luitCTl dh tvniK^t. 

PratectloC Hwdhi. Ftrwr««srt»t hp~b- ,irr «rt«l «Ucd »■* tin* mctnl harnU^-whn-h 

fracr. Tto 1«J pktpn ^dUc filial .« ft. Ti» pfv^rt Lhu ha. o' 


:I]H- 
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cliyl^jfaL 


Ordof Ka. 
9791. 

was. 

5751 . 
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The “Cavendish’* Accelerating 
Screens. 


Sy DK. 3PPEKS. 

Acwlemtiag or mWSUIMng Screw* hare k«tu on Uih blackt t for man* yea* 
but the new lyp* which fait*beeq kronght out during the ImL few months :h*i 

e , ID Wl * ™»5- Tha old acre^s rednwtf the wjHMw'bot 

f In He, an,I then only « the «* D of very considerable grain martang on t] JL - 
nega tJ*«. tor tint reason I bey never came into anyth In g approaching gtatml u 

'1 in- new type 01 Accelerating Screen marks a distinct step forward in Xrav* F nin] 
«miHL' JUI at then lime *«*« very rapid espiku re J oro the great aim of the' radio. 
Snipner they ojv particularly accept able. As proof of their practical utility it ]]M ,1 

ToLr' *“ ^ “™ n<HF wtw—Uj Adopted by «H the lading 


tor really insTautaji&oui radiography ilicy are vsseutial jlh also for nil w.r rapid 
e-tpoeunt. They reluct the time of L-iposrtre to about one-twelfth of nwta'iil, and 
T" own .me of thtiticrren* provide a UflgitivB few from “ grain ” a remark which 
«<«* not Apply truly n others of the new types. Several put^roa wave placed on 
the wartai in rapid fUCraaioa, and having carefully [asLed f 0ll r well-known make* 
Jtde hy Sid*. and btvlng bad the opinion of thw* or four of „nf beat known X-ray 
workers, m arc iba: the seneb wc have adopted it the beat. Wo hove J( "a 

fpecii il ‘ilereit i ti filing one mate any more tbnu anntlitr except (hat We wish io 
sell t i> Uit. and On tha* point w& ufb quite satisfied with what pur most careful 
corapntmive k^j; have ems^-ht us* 

Onr KIWDt are jut 1 litrle ntOra rapid than others and are fr*- from grain, 
They fom iti-ii- phasphotticcaace very quickly, so that the Hun* screen can he u**d for 
I senes of expo<tlra right off, wElctcis with other types A v P rv considerable' InurvitE 
offitie nuiit Ik nliowcij to claps* between each use in order Lo allow of this- AH 
tha r i. n<i '-tsarj is ; Eli* few mi an tea' interval which always dmuik duHltif die 
mrauging of :be ueit piitiui,, Another advantage of our screen is thm it ii not .it 
all opaque to the rays, so chat it can he used iiLoyc a pEnic or beneath; that is to -say, 
the radiograph may he taken through the thickne® of the ptau or through the 
tMclmcu of the screen. Tin.- Atlvantage of taking tho rmdiogra|jh through the «mn 
ts that it is thinner Lhan. tha glata. ao there docM not occur the same eitont uf 
diifusioq or ttisiorcion of ootlhio as □ihemHeo is iatri table to some degree. 

An ohjeciinn to -ome triakea of Aeceleriiliiig Scrtch cousiatu in the fot i tha: 
certain martinis and irrejflln ritiea oofiitr iu the TOtUd rnrface of the *vrei u i Imt 
ibis dOM not apply to oar «rten. ih^ surface of which is beantifLilly EiiiuOtbed rt iul 
™ n * already remarked our screen ia in uso by manv of tlie heat known S-mj 
her. of the csiuiicy, tud they tesuiy (hat Eoma uf the ftnest ami mu-it r.t| i ' , 3 
fudfographs they have ever secured have huen taken with this scri'Dii. ~M J| ir 
itVilepebdcnt opinion run always he had for the ashing. 
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Xocivithscauding :he ad van cages of mir set™] it is MTUi-Sbeitifls lk”:tDg scdil ai 
a pnee 315 higher (ban »he ■cnJjcr makes atu] in certain cues own eboftjH^- Like 
idoai upw tnraniioua cbe Gr^s jiaiteTits vtvtt placed ca Ljll tuarkfrt at wry high 
prices. 

Thu*s screens arc now mtinmUy in ufb itnd are favourably glided on- all 
-sdii* - Apart from their other ailivabEjfes i" the face that there results a great eafiu| 
fif [bo facu.3 tube especially iu \mc( the very heavy curraiM given by iho modem 
zLtci],~i i*Le>:L e-oi] Eti rapid wrkr 

Pricey. 

THE CiVENDl^H ACCELERATING SCREEN. 

By M, EPPENS. 

Greatcat Rapidity. Freedom from Grain, Perfect Definition and Detail 


I"j"Nij r.EiH Size*, 


ClSTIMlTEE SlfcES- 


Ca™ court al^aj# lx? Uifcen to gnsrd cbi- fia<i sorffrCsD of tbi L screen from dull 
and damage, $ydi 4* irratcbcEn crea^H, &c* II B htiWfiVct, the bagium sniled 

ami dusty aft*r some 1 ise ii may be washed, a further important *dvft&tagfl of nur 
screen. Tnbij florae dein cocidh wq$] yr a aaFt iponge. moiRten ft&infa aud USfr a ItifLe 
NQ*p. afttmuda *ri|ing ibc larfftsa ttrcftillj ^Ethant aoip. 

SPECIAL CASSETTES OR EXPOSURE CASES, 

The one essential condiiioi] in the suc^cs-^fitl liip of the Accelerating Screen is 
that the coaled surface *>t rfrfl.ii must be firmly am! treaty pressed iLgainrt [bo 
coMfld 9vrf^ «fX-ray plate., Where net in do*# it frtili to mt t will* 

[be resell ih« thi ntgutiw =bo^s sp.^ks ayd oydcF^tpisri. pilrtwf F Ae- For the 
-inut- reason till 1 SBrfiarti uhj-e be freed from nit dust partied, preferably by wiping 
witll il lib u i.'fline! b,ur brush. 

Li orvkf to ??00ure cht UGttiurr cltfFO eOBlftctp aod thereby the Iml srtaifchfl, tbn 
special Cfl^ftLfs should be employed, They ensure close contact between the 
eg^tod ^tirfftctts by sprsns presauce- Of bust design, and finc&li- 



Orfw Wo. 

!IS00 04 

X 

*} 

in* „ r 

£0 

16 

0 

OfJnt N?, 

9800 Id 

X 

13 

cia. 

... £0 18 

0 

8 

s 

1 

4802 


X 

ft* 

a 

1 

T 

0 

ai 

X 

is 

n 

... 1 10 

0 

1 

i 9 * 0J 

ID 

X 

s 

rN 

1 

IS 

0 

&& 2 i ao 

X 

St 

Pi 

... 2 5 

0 

1 

1 

• ‘iiJOG 

12 

X 

10 

M > ■ ■ 

3 

10 

0 

^830 JO 

X 

40 

l ■ 

... 9 a 

0 

1 

1 

ftfiOS 

IS 

X 

is 

!■ •■ > 

3 

a 

0 

jd 

X 

JO 

tl 

5 a 

0 




E&tiLIHil SlZE.-„ 



Cii^nUtTKlL 




‘IrJrtr Kfl. 

M 910 flJ 

X 

in. ... £0 IS 

0 

|J: inr sex 

0!*Q0 

m X 18 cirir 

£0 16 

0 


4HJ2 RJ 

X 

G4. 0 16 

G 

0902 

21 18. 

0 17 

0 


ililJ 10 

X 

a . o is 

« 

0884 

SO x 21 „ ... 

i a 

0 


U>^40 14 

X 

10 . 1 7 

0 

04GU 

10 « so Ht 

1 12 

6 

H 

0418 13 

X 

S2 tN ... 1 is 

0 

csfla 

io x JO ,. 

1 IS 

0 

r 



ip«p 


(C) Jeff Behary 2019 


222 













m 



Radiometers. 



Ortu Sfa. 

Radiometer by Be.aol 5 t. rritb 12 llimiinium Eegruenls of pro 
jtje stive , nKHinld an eirtulnr IfflTO on a Rilvvv plite. 

Ftfr lueiEiiriAjf lilt- puiH'iriiii^n uf the rays, utit^ a fiiEorev- 
ct'-ot icrr-.n ,,, ,,,, Hh+ * J# ... 

‘1^- R^dionittEr by EftliOSSt, Vii[|i ft flJLLtULUIUlU Eepjnstlftfl of j 

pewt^ lEiiekiSL-aa, mourned on a straight qLIgoj^ lilmr p3.ii.y_ 
For Miisurin? ltiL h [Hin-Ltration of tbu mye in eanjianet.LQ]b 
^tth i du^rt^e^&l screen... 


!3^^1 Crypto-radio trie Lflr by Prof. WchnolL, hrili^ctlj reading the 
bandogs of n focus Uituv Fined with il silver plait and an 
alnimbium F,[ri|> nf ujfAd^iilly Jn< - ttArln^ chi^kuns. 1 . Tlii* [alter 
k movtil ntuntf by a Suili- bundle am! turning movement, A 
^Li)i Jluorfrftent screen is fitted, joJ Cm looking down tlic 
Hufltfmeojsc* mu observes whfrn the npflsjty of the silver pint* 
^nd AlBntEDiiHii titip eipiM-ir iSlil- snrne. The of bard- 

nf--i 4>F the rays eim ilne-a be ■Li rm Ly mad by & Jiguve which 

repeals Eft in nurture nt one sidv of lltu fluiNoscopo, 

CainpJeLC- with iaoroico[>& with fur aye shade* hiimlJe for samti 
with protective mem) plate; highly tifiklW ™.. .. f 

yydfl Radiometer by Pr-ftf. We.ho.sEt, cons^ting of an aluminium 
Krip cf gredujiMjr increasing t l hkkns* r mourned on total] 
ohSont* bse, wich «(lt_ Often screwed to tLe wcoitcn ffnmt 
of daofMCCdt screes perinaiEion Ely ... ... + .. r 



Orf^r JV 

flfipfl Kadloin&ter by Or. 
Schmidt, Em tuL-.i^uru llnf 
prni-lrudua of (he mm 
Will. <lypwfieop.; wiili Fur 
i'TC slmdu aud wii Li rcino' 1 - 
n.bte lluarcKcenl aereuu, With 
Lcml (fluss plat* CO protect the 
face 0t oporaldir, wi:b liUldk 
ami iritb prrtLecLiw iiiwiil 
plate for wvru', Textile is 
iiuctl clufUkfletou nf .1 l^nd 


£i 15 0 

0 17 0 


3 3 0 

0 Id Q 


3 10 0 






















Ort.T Jfe. 9KM ... ... 0 0 

.1 vi'iy .'.i tLrlr. -'nir iJiinliusrtfT. tn^Lfuii-OLit for inL'iiimil^ tilt l>uiiin*»* of a 

ifoHtgCfl Tulnf,” ft i.lt'W' ffliinil ii| ■■ Ui’jiir.-i aI (]ir Itocntgiltl for JiliunnV 1K1,1 (4]lf ■>[ 

mini'll ran Ik -triit fiir |#tnifci| to lllO->.r 4|n'ein3U il.Itlv'-tfll. 
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Bauer’s Quali meter (Patent). 


A Mechanical Penetration Gauge 


Ari i 4 mi'll known, Ibo- jwrapEnLtLim of Eli# 

X-L-*y* ii n Mnetkm of the *l#etricid i^tpniin] 

id Li!ii' PccnittlfirY circnil. wr lhn.li * ■ inijiJi , 1 
lin:.siilliiLrlj[ ot til I - [>Utr-n-L:nl I ■iLl‘> Di ' ri thl! 
ilium!* .i e i■ E mtliftilM mill g|v« m mi iqdiefilion 
hi] zhtf- lurrimeii <if ?lic I>alw, TIiO Mnk r iu 
jfTiijg +3 flroordi&K \n I bn jtnoi'ptfQa ai tJia 
X-l^hv l>y hhKiidf Lead - if -J iff re ■ 11 L Eluukueh*. 
SKTW'inff H'^ulm!} from tMM'LL'iilJi Of ft 

iiitttlMnr to vm wiUlnwtor. 

frto„ S on tilt il-^Ib 4 lflnijt« X-i'fiy* ot a-ut'h n liati-hlf-'* 4 B to bo totally RtotoriKd by mn^-U'nfcSi 
■■ il l_i: n - m|- of kail. UJwa III* jtailffX b Ht Xu IQ trt 3UI0* tiki! Luhu b (pring Oilt Vt*} I 
■"ill peui^fcirekqi -0,^ - ii itiimrlm oF 1 d-.hU bn E "-atl 1 1 * totally altiorlMnl. by L EniEJLnuE.tr of li i a-.l_ 

■1n itrtniy tftjjliilnnJ. tike IfnEtU llknt U iinLpuinj-, btiiif jO'Hcd Mp by rt tiofili? W* to 
-- 1 > 11 kn | >ri l i !■ r in rktirioiil rauiwtMH mtli ibfi Tlie niaErn inunt ii ranUinnl in an 

i,'hMXU4fcC 1 whMl frwly ftom n bntrii.c't uli Ebu viriU or n htaud. «,a ni lo 1 h> nEuravi 

In ii vi'rtscuL |TOFitioa. Il mn> lw ImHu: to til* jiirotcctiiT liduw dr* tafafod a aMlBtAbJ* 

iud thin tkn wjii-falob' to n-llnuE* Ills' lkan1|*H--i4 hii tulw IhrnnglLOut: tins- ivlinli; 

Lhr valwhil lUb^tr Umvflf. 

CunapiFuaVE itnle Of Elie uiuaL [biirUidEBU for ri3i=aiuclD({ Mhc hudncfcl fit lufctl- 
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Th'“ ... iu^i^ikW fi^isiL tJki> vliaEI nf tin- liOtl^ or WI^WP. Ae., 

,^ni3 iiulic^Epi-a.E-ii gllhL^ lllrc lun^ia*?^ ill till? fw-il-p tiJl^ bit n. m-tlIl-. It cLam ubL dcpcEiiI. n> h* 
, ,| | n-r iinlb+r on Ibm cflsnjhih'mi sif 4LIT^i>-iit EniE-. 


Ttjb NulriNiW'HU lift' ll^luz Rhdvr 

4f 15i'tUb. ii cdanL'ifirtl by ft Vnlrv to tti^ 
ni'^nliv-c trLminNl of Uir> mkl or lIld catbud? 
of (3i* Mill#. It Id H Itftli-B ^[falrornrtor 
nml OOniLL'ia^T mlLiL'li. jod[^alui nutEHTiinElr-nUy 
iLil 1 ptiti'jiliia] Hif cIlh 1 i-±d M-ihIl-. find Ik’ilcd Ulc 
-^ILfclSitt of |1 h Til* n |b|Mi'ntiih i■ |f.I-. t-. 

nF tnxi -nriji^ vi Knali vn-Lug InflTrpf-n La-v lif'd 
[il+iU 1 *. HoOi winyft qfld iilhifi firr qppliy 
DtinTjp.'d. ■«? Ltin t n. rupuLiiuiD laki-n |i!iCi,'li-il^ui:H 
tJi- ii'i. Tlir inliinnily nE itiia rcpulj-ia* ii- ju 
| irAjfH}rti*n to di* ok'rtrifdl e*ihip*i in- 
tJu 1 i^^andjin.- cEr-cuSt. ■ n-il !■ indicated by lli-r 

l|l-l |aLmn cif r. potPtqr *■ AaitahLy UiLviU- elL 

mthIl'j 
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X-Ray Mil] i=Am meter. 

TJ 31 - is of the wry Iwst D'Arsonva] moving-coit dead-beat 

precision Ejfpe, 'iaeh *i* wv heifi described .'ully iji Ihe Cisivanae seccjtn] nf \lm 
Catalogue. It is prodded with two reading?, viz., 0 5 and 0 5Q jji_u. On Urn 
’-iC'h one filch part of a iuU]£-unpere ta- clearly regi*t*wtT, ta-IiiIu on ihn 
biglier readiurf tn-h dinning ef the scale it^rtHUb two liiillr-ompfiintff, In a[[ 
ordinary Tiopk only on^ or tiro milli-im pett* are utilised (hiwgh the fncUi, tube, mi 
lL^s (he loot-p ftadEnp 'i-erve.* ailrumtbLy, irhile for very hi'iiVy di(clrrifg¥fl the hi^Iinf 1 
n-ading h called imo a#tf* 

Now-fL-rUyi a mi^-ammCEtr ia recognised fl* hidiHptirtfftUti Fop nil X-my '.vnrl, 
* wl ' n if EG indicate shi> si me of i^posur*- and jitiso the drgre** of Itanlrief^ of (huh 



tul&fr in as t- PftTioufty It Wa_- cusc<™ tu content onctfif with linowmi: iii■ 
ampGriyp par.-iEg ilFttibyh the primary co LE, and ahheHigrh such bn^iedlp o£ 
Uself i> mdJ»ptn±tiye p riHTerthtfc^ at does not in any way Labe the plate of 
iC£Or«f measurement of the actual somsi pacing through the focus Ebirr 
iteelf. 

fu Sutly tftCiju^rMl bras? c*s% in. diameter, with eboniie fcmb for eliiin^n-' 
Uaf rvadines, t-atci-J with con^&nat«i«. ns aa essential tor X-ray work. 

These Lnsirmumls are of sEu fc bv:-\ L y(K3 4 and the fin esc made. OFiii-r hiivSi* -** i 
cli££ in every re-poet. 


orflAp sfa. 
flOdl 
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Tube Hr.Mer.—Tube Shelves. 



Centring Tube Holder. This 
of tuba clump is provided with two pairs el 
jnwfl, ctfb of Hit' four purls rtmpnsLDtf fim 
Ikeiw i ndejMutlnmSy AdjYinliilulti- Thu eal boile 
tuliL' i 3 [ha* hi:l.l firmly in two pl*«'f. IIm 
fcnf part* of -be two jawB being mdepeTit viitly 
juljiiHinbk, the lobe c*o 1'® *>t exactly ni 
.lesirvd. TLie iH'tnl or bin*. W) which iw 
tiw two jnwff, slides Hi aoothtr wowlen bftW 
so that iha tuiie c*u he HjQtm along. VJth 
binding screw for firing. 

Thi! whole. aH ahave deucriW. thett slides 
in another wooden bis*, whieb id usually 
aHnetml permanently to [hfl fnaue tube InK, S*. 
Tin?.- whole mjlnin wbilowmd, with woe^n 
Iwh* rings. 

... -..£0 6 0 


Orfir Jfflv 

gylQ Centring tube holder, oa described 

Dtns Slide bine 10 carry above, for firiuj permanently ^ fetue time 
h&%, kc., end ifob* uivi ng movement of the tube -n 


99U 


d.tsr«nons. B1 

Centring device, for accurately centring n. tub 1 Ul 

with the above balder. Complete with sdih. 11 fluorescent 


strut n. 


0 4 0 


i ib a 


Focus. Tube Shelves. 


in oxodloflt method lu adapt, id connection wilb the ftl*™ tube holdcrt, is 
to have 2 and accuWv centre 4 certain tube in oe*b. d«i-V 

? tSl JSSZ the holder from ifa* basetfd* comply thus, when n 

for use, each. tuhu i* properly centred. 

Sao f<a Focus tube ah elf. to carry knrvt tl»*p«i*J tnbe hohlera tibow, 

with tubes, Finely policed -m **- JB * * + * ^ 

PUSS $»m*. but to carrV ai* tulnn .« 
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Foaui tuhfl shelf, orfli- 
mtv puUdriH * rul 

[mlishpil nmJbOB^i'Ry colowt 
with twe pohishetl bribotetii 
tei filing EO thu will- 
ArrwgDd 10 carry Imh* 
fo^tLB tubea, iinl with Imrfp 
SldIce so to ilk)* <rf the 
buJti LemH ^tliog flown 
into saui®, tbf uE 

The holes b*5n£ liwd wilh 
green 


Dfd.IT 

atJSG For four tubes 
OUiH For tubes... 

J'rjiitt tfti'Jlh rlTrO-n * J S tf t *■ ( PL fA r*. 

Other riles and patterns to aider. Al« Focus Tube Cabinets. Ac, 
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Exposure Clocks. 


□rd-N- Kq. 

MmutB cEoct, to 3 ttiomtt. n-nh dial ,-D^Tfd with 

: T*“J JlnJ,CJhB ’ ^ P»*“ fen (trife, 

■ r r diiudim. Similar pattern to No. f>9« In,, SBW ][,. f _ ^ 


0942. 


»9Jl, 


Aiat-ii, tlocir, r«Ji caiijJS „ p to fl0 Entile. Uf mi - tlufeSj A |aud 

w ,“*5 rtbe “ hju,J "» eh “ lh * «B» Ht With irtitir.fi 
« h Mourned on polished *«od board. 

Jliarm cl«r, liy Dr. docLf. *Hfh automatic Hribb. A Lcuiiil 
T*. ritl '" nai l3ie swi ^ h «HoimBc«llf sMrebei oil cte 
(h ™ “T pimifrd for wniectins 





Stop watch, i^dieaiiny 
and Minaret tends ... 


up to flQ minaUHH with teih Ecrocd* 
" HJ ■■■ ■■■■■ 


3 a 



9650. 


Mk » <* l» ■»i!d».l OB nnd off by 
uAbj , **rten tBuaitmtrap D 1 I tte EOdrij. Ji-c, Coo. 

□ . i lL I I tiled wood I use oe which is mounted a powet'hi] 
iwiich, with another board above eh 
*"*!- Jfl a powerful spring io Eircn.it 

« lauirtiaK-If tilt prrnure of tte f £ * t j a rekutd, Tie 
c0 ,3 - ******* into lie Itriinaij eiremt 


i is a 


mi n. 1 ^ *.. ,:|M iIbji te made to switch on msd ell" ■ir:e"> 

itnmiNHBrI| J fT^v " ltJ?!l f & itlipininiuluj |]j( mou ^iiuniluDtii^ly, :r;j: 

*■ \T.,ye ar, M«ted off the room is Jilted, vie, v*r,a. 


' 1 '.. - 11 


<” 
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X-Ray Depth Gauge. 

By Dr. Furs term. 

For the Localisation of Foreign BodSea h Bullets Conertiiona. Sc. 


The X Riy Eeplh Gauge of 

Dr, FnrflHDia Wilders it possible 
Iq obtain esncfc localisation “1 
foreipt bodies, Ac-, btrtb with the 
Uuarcsflenl se«en and with radio- 
graphs, in the most nimplo mwnilir. 

Thu depth can be raed off 
directly, 'So occasion LO shift 
puiicnt or plate- 

OnliT Wi»- 

JHJftO. C 0 »ipl 4 H& in £2 0 M 


CoDutQtln & Cables- 

j% rs.sc r.r^ 

braid id outsit with brtSi tenmtial mds- 

ortrfJf*. , , H ,,♦ per pair £0 9 

W70- itl-lon? *“ n 0 1® 0 

fijyi, lo ft. long* ■” ".. 

sSs SsS£SSkS £3 

2~Er&SE3££za 

A m\ with a hook to attach t» foctifi mbs. 

ffi*''Goldbraid*lupt,UogibG&■ - .. r"f- T jj J 

gflftE Gold braided tape, length 10 It- 

Sat Of flexible cables, with metal icrmui&la, for conlieotinu up tuae.hfr IhL 
ifttfrfttptec-mpiot, 

of J twin «able, 2 abn.t 4 yd,- tong «d 
M van]* tong, Ihe former pair to eoaurtt *™“ , 

coil and codd-OKf, «nd the UfiW pa.r Irani switchboard to 

•h a aT ■+ ■* ^ ^ 

koltmipltr Atid HLOtcr «- +-■ 


£1 IS D 


n2 




■ ■--■ 


i ■ 111 i .i 


fw^rr^ . 

W m m IP. ■ i I ■ J . 
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Alternating to Continuous Current 
Alotor Transformers. 

J",;* •p—«- h. „ d***, 

1 Hm'"” 1 "" inttuorylotom™,, 

z* ™- *--■» ^ „« r," 

FrOlJl COU [] 1 Bi|Qrjjj CQJTJ.-Ot, " >fc 

L, ; : -*• *■■« *. ™,iu ™, „, v .j 

l”‘7r * h " “ ‘ ’*!« nun,™ toil fton, .hioU 

of ile mo- ”7 * 1 ““""""’I™ 1 ’™ l “™ •hr.vsni.i.Miuoo.l ,|,« 

of a. -or W oo,l h.™ uorto (bt „„ „ * . 

z:,„ xzz 7 "** " ,L,,ro ' *—»». 

" b™,, Ihe ooinu im, lilie „„ lau amm ^ 

Th„t(o„, : t „I, .tttrnuinu torrent j s ™jl rt |, J, ^ 

coiuioiioiu turn at by mtoni of u motor imnolbra. 

Suth ««ltao„ ™ vert olStito, „.d „ iMle j, n, „ e 

~* * tI " i ' « M ftry JZ Z£2 

iuod to h brcoiw tilt;- ore not inmlnnl to trlilt. 

“ »e iji :<:;-.ou i nrnot. nnj in tooiruiittiiK [bet intorioUy in,,!, j m „ 

” V 'V 6li — *» «*• -* •*. toil, rurl, .. L JZ: 

oruroiO t .Hon. * __ bu ^ 

««tll .ml boo- ,. «„ thorn t.0 mlj b. bj . „ 

ta, onoW ...Ultr oi .h« KOI or Bmufonoor «,<. to,, 

' °" I‘«VC 

ta thi-ir oivntrt uouiil nlrruv# bt [iltotou to touily. 

.... ‘ —h« front ilio oMnnubs 

“ ” rotrcoi . Wu o, ,b, moobl*. 

“ ou,,ted ^ St -LbDf OH a c«4E ]'rqQ b*<* pTate* 

Un tu* nl«™*ie .«r|,. nia IlM l ou a««ln t u f tLa 

. , .. ntS ^ ^ ' ZI> ™ t! ' thrf c ' ,ass0i at it i* nut poratUL- tw 

.’inoilamtse ., Bf fcn» r W. .ball oJ**,, Eo 

C ' ll,t ^Wbsof^b ...... 

3j£CoJ nre tawti f ™ ** rTt ** aincml suitK rts I0 «^ u 
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„Z>« ™»«J tosrtte »» 


:»thvi lav— ^ ^ T ___ 

To „* . .port «U -hb .* «.«■-!*' "“» '■**“' te “ k - 


H *— 5*1 - 53 t£SS 

* *- " " ,,p,, ‘ 0 "7 „ f ,«a. -tau «..»« ^ 

gptcificmion on J^fuuas tLe ™u»?c “ J fc herS»M ** ^Ipul* fnM 

it™, *™«r (MjbrArffcr*™** 

djLisraO, according to c.fl:um*tMi«* &* W 

jji^HtrfnizcCr fpijig pet ciDilsti of tt rtfftftr 

Wo^nli tot Alternating Current 
fi nd mounts \n tin aaTnft frame 
with a Continual a Current 

DvniulKL The itW?Lor an be 

wound for an J ani l?™ 1 ' 

c uv, *Ip K 1*. 3 or 9 pbut. and {be 
Drnn,iLia bis nn output oE lOw 
th'i. ataodt^ viudlng for tvbteb ■» 
13 volt*, & to 7 atsporesi 

T^his Transformer b*S been 
■ d*>W to enable tbDEU BnppUfld 
by Alternating MUM* mama W 

oi? u juti i conumLoui current unj?]ily 

bo charge K«nnttUt >«. T]|B 

dimenainn °t tin “** b3a * a™ 

:i& roSloW]— 

L,.„,.blii». H»lgb. U) u, TOlUUi.. \V.wM74to. 

„.£t6 0 0 

Complete tvil'l* Stirier ..* 

... zbar 1)114 wOwd KOllT nsrf» l anl efll5i " lt 


imaL(- fiFcOR!- fTfC raiapNanaa 

t}T (HiaTiLfllC iBiinulrit" 
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Generator Sets. 


. * U ' , ^ of apirit cnKiflc direct rao[ d*l [u n ,i yfiniL10 . 

*? ^ '« fM. rth tbo n.pM d*^SrS 

WDB.I ctJiubiifltusd eEl;fjrjcs j„ olheT tfWlTOJ. TllSf w VOly flltttiblB M|]ll 

on-fiw 10,1 j0r a mp ^ ™ ,tin «“ Ba c uncut for working X-iuv 

piiriIfl «" * 5 L 2 i * dw ! ] ramedicttl - *• f« *«■» nod a n ch*; 

J. _?*V f are require bul LEtllc attention, m tctmtmiu 

111 miinm* expend «nd En BUiulmiDea, jutf are reliaWpv 



ted _:; : 'r : “ “«■ w * -n-u i» pi**^ ta B ^h 

i r "" Jrt B P«‘*»uw <m learning reqpirtTiWmt*, and will id™ 
141 W|rf"mmfcs And special ami li<W 

„ rt i*: “ in T n,ed AtlOT£ ’ ni * * £ h - p vertical tjpo engi™, mounted « 

„ 1 * Dd 10 * <I r nM » smng M output of about 1,000 null--, 

" J “ ” Ita u 20 T**™ ° r 100 vdta 10 ■“!*«* “q.plafo witl, ucUopiti. 

* , ' 11 ' 0 A '“S ™ 1 set, capable of giving abutll 3,000 wall*, 

wdrbfl out about £35 o o. 


TIlf iijiumru 

set eau be [afcon ; 


ure ilium Hound, U ubeiI for accumutator ctar^ing, a nrjHif 
me wnsnria ou next pgr. 































m 

Accumulators* 

On p**cdiuff WS** « fot*S pl!|£ T 3* , i"Spr(? , £«* 

itterJAtim! eimm to contfniwus ™ r 1 JJJ JJJJhp listed fimnatm 6*H 

ss - ■rl^r—s^'or^ipi,*—*• ««*• 

-trsni-, -itBsws ? 1 

syss *■&’: k* r to «™> »;>$ $$ 

Svt,v rtpji r«Kw™P^ K [ ^,^ L ^Tb! dvnuno. t)n ** o(l*r W 
Z Al cult'll if >1 lit iuwrirt to TfarJ **« Rom t jj^J. ^ tll a fomir araperage 

sy: ysssts" nssiiR“s ,*■ 

Ssksss ss stfjsSis &. u.* *•*. *— « 

* -» --fjsfflsars £ « 

impqrtauc*. A. byname renUj o( die work, foil d»»J *w *?t 

m? In incrf*** or fudlK ™ *"' “Silly Sm'dri « In ioitoMitiii* « 

ftlilc tfl ftaud ii b™vj tthkFtrtM . funning wlisn raurreiri ia watiU-d if 

»ii»B»t*j. ™»> * ^a. a? Jtasi «» »■*• .’tsjsttoi 

^Ss 3 Bsw^» a “^ 

ssrtw r» io i—-» ™»™ ,di * h ” u ' 6 Hiss*»' s** 

1 from BO lo 10 wrtfeiW 

for a IQ" ««»* « 
require* for 
rediflgraptiT 1 1® 
in. ialeositv«d *p*ru 

coil, lununBB wU ^ vUr 
centrifugal 
intern* jrter- 

Central ititiW 
opca ypt t w“- 
lawm.’A'ltli gla>3 cells, 
capabSu ol giving n 
tUadll lY - u 1® ^ m ' 
puM for 10 hoftrs, « 

■rtciiilfr atilperAga for 
e*rto"po nJlI1 |^ 
B ivit«r tamsi- i™ 
*nn] vnpong* rft- 
nuireil for X-r*y woik 

“. . ^ r ri.T-.TULi>iihi: 




can be taken M betw«P fi- 
for iliort period* for rapid 
nifert gfoR* coders * n , *>' “in 

Price per Liell r al»ut fil 9 ^ 

«jt-a sa ,OT reUs " “ J ’' 



t" " ;m i^- 


■—^T 5 ^: -:i- 

-**-.4* ■*■?'!■ ',' 
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Accumulators 



«*Wd type ef a^urjJulftWr, nH 
]J[urir* [c d, is the on* that has been mc s t 

J?taef5i]l7 in hm fa ,L e pa**. Jt j fc 

satJsJjKiorv forworkriLj uh nhiimiry X-tny 
OutBl wiiEj tDoJorat* currents for " time ■' 
i™t i» not raping gEWBff vt „. 
he 4?y WupflMst in Ell the use or tbo^ 
on previous p^e. 1% arr con- 
™Jf at for worid °ff pavcablcoLLtfiM inasmuch 
11 tLe °|w a type mitnot he tike,, ibgnt, but 

2-1 a VO] Ls sets arr tR ^ n , .. J*J" t0 1,4 L e « C[cl] P«nuuMBtlv. ly 

•f Sq* c.pjcin »T«r^? r t * 11 T* IS Wl ‘ S - »1U 

»U.M.r> IfcvZZX- ' r d * rol “' ,cr -**-« —Ih, „ 

. »*J ■* mi .U. to s>™ ioScot C| ,. el|} . 

Pricfta. 

d*-^, cap* We of gtf|ng ■ *“™ l, 1l,l *j id <o| ls r *ith plates of t(i* tLi^lk^Et 

—-t* Ld*;. "bL XZ 2 CMtaW “ ■-«- 

^ *» «* * ™ Utter and ^ 

A *-* *> W . 

flOJJ . 

C»i & “^J“™^ttp«IiigbfypdWW4iwd ^ ° ^ 

bos, iruh Jjancflw^netead Qfpoliahcd wood 

finite 

- 6 10 0 

Charging ArrangementB. 

from a amor tmirformlr^r a iH "T ” IW U lL)S ^ 

s; 

to control tii* auiptia'T ajiJi Vl . 1 .^. 1 , tll ’ WCPa " t 'buMUrt on the bonnl * ai] Up u*ed 
meter measuring this eum-m t 4t °™ cl «*ted, '1^ smui-c ampere 

-'I’U-I* Lhatsia, Xer^liS^' ?**" ™ , ‘ 1 * « ** M «4 

upon* ivJJE ^ ’ “ lh “* tllC a P c ™*° *» *1 mplo and q nnaceanHy 

•«m» a.. Of Jo. L.“l' !? ?! “ mn ,bMM *• "»"w of >W Mriw 

fljmamo. This Can hoDcwn 1 , ' '• J|1, - T,,!lclf| = ch[, n i team 4iecbaf ff ing back ntiu ttie 
- r “ u “"" " p m sk,p f « “.■—. - 

" f * “ iwbl * rtMkb “' J . * »i«w =b.^i.e turf !*»,»» 

1 nil .1. mJ frlta fcyVmftfcJ onort/^ B conation, „f mri M ; h 



















Scott’s Plate^HoIder for Wet Negatives;. 


Negative 

Flralj 

Becurei. 


Spoiled 

Plfttea 

Avoided 


HiBTif i, no M-to,, .1. to =« *PW «,e 
llKty ler,\u bfe bend*. especially *hen tbcy *« wi*o(td urgentlv liy l ,c ^ ±, 

before they nrc> dry. 

Not onlr 1* ibe film of th* |J«a spoiled in ™»il. bill & “ f* neLt,6d > 
scratched anil soiiiEiiusfS dropped. 

Thisis aCHMOWi So «u Ecologists. *aA teebwi «jP«W by lb" employment 
Of il V([V simpfo. neal auirl eboap device desiflnHl by l>r. hco-U. 

Tim rDinjista of n motol frame unmls in all wiiOfl froffl ^ 

9 jjecrftl loot* hate bi*C« made to bend it to the rL$bt profile, and II is projected , 
spwittl nmidi. 

Inserted ill the Jraiuo is a *becl of traced gfass bold in pogjitraby 
S.'rta pin* rn»T ».«■ b. h&mlled in .«j wp »>*<•!« «* £“*•?« IMS 

drr ssSi ift A* - wm*. 

This practical tflrtbod la stir ft to find Uh place in every HadLolog^i Laboratory. 


Ur-l'ii St 


91133 

A 

English jirea, 
l^Lalv ... ... 

eatb 

D 

l-Tlme 

n 

C 

i 1 PSaxa.- 

il 

1> 

10 bv S inches ... 

41 

£ 

I£ by tO . 

bP 

F 

IS by 111 „ ... 

■■ 

Cr 

20 by 19 „ 

it 

11 

21 by 20 tP 

>1 


Prices. 


g«Hv Jo. 

0999 Conti nrn till size*. 

A fi bv IS C/'m. c*eh 

D 19 by Id c/m, ,■■ ■■ 

C U H 11 c/». 

D SI by 27 CM. ... ir 

E £1 by 30 C/m- «< ip 

F 30 by 40 cjm, ... >■ 

0 40 by ,10 c/m- ■■' i' 

11 so by (10 «/ni- ... 1. 
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Radiographic Accessories. 



Q rtf pc J£n, 

10009 Complete, 10 by 8, £l 10 D 


Bichroino Lantern. This Lmjujji] i, 
fitted with a good paraffin lamp aJ_i uvtali] L - 
fwm the outside, ami ihekrj^r si so Eias ulioa 
burner and tap for ordinary fig-s if required, 
la ihu front ia fitted a lT*>"ugh cuUTniiiing' ^ 
Solution of bichromate with certain citmfiiily 
selMted proportions of anihim dyes. The 
troogll iu provided wish a cover and bole for 
emptying and refilling, anil fh* lamp can be 
carried without fear of spitting the liquid. Ii 
SiTca an excelW [ig-Lt in which all ordinary 
plain cun lie safely developed, but we recom¬ 
mend ibmli the taziip bo placed on an ot*r- 
baoBinp shelf, so that the plate may bo kept 
in 1 be shadow of thin during the early iia^es 
of devclDjimeim. 

The lampliaveH ventilated and the liquid 
hdpa to Sleep it coot, thereby adding funljur 
to the comfort of the room. 


urf «r 
10019 


Smaller, R by 5 S 


Electpjfl BEehr^me Lamp. 


Tl 11 H 1 a a timt and convafiieu i lump, designed for gwgpeniHon 
fmnL £w(lre or ibrif. Ah dt-ctrifl iaeandfiacHNit lamp hWuh is 
provide,! with a gU** cm?f, and in taliveen llii^nd tim Urmt 
»ler wm is placed \hv spIuiLud. Cwnpfetn with length of 
tfOMblc cable Vitb plug, gad an S c.p. lamp. 

Oh Ut !fo 

100S0 ... *.„ ... . r „ £1 f 0 


10010 

1IW50 

laoori 

lOUiO 



Electric Incandescent Lamp of licitvy ruby ntajs, 10 c.p., 

t i°"7«' ra . ... ... ... £0 5 

gatDB.bnt ol ^reiv [J4Uera h not bayonet . OS 

(..ear Ivtoctnc Lamp, tubular patlom, over which screws a 
coicrgJaKs of heavy ruby. To fit usual bah-enut inmpdioldcr 0 7 

baiue, but io nt screw pattern lamp-holder ... ... 0 7 



Orf*r Kg. 
100110 


IOIOO 


IOMO 

10120 


0)1 Lanterns. 

Half*round lamp, ruby |;Jass front, 

wet] ventilated. wick raised from 

outside. Giving a good light (Fig-) £0 3 0 
Triangular lamp, best quality, with 
ore drauge and one ruby glars. 

I.i-chl von be adjuster! from outside. 

Wall light light flaps . 0 7 * 

M Bslinnce " tamp, with two ruby and 
one hum glasses, ftrouitd on the 
inside, Burner adjustable from 
outside. and diintncyless 
Hczc of glass window* itj by S +,♦ 0 t 6 

ftiwufgtaaa windon'!i7i by Sfr ... 0 fi 0 


. pattern of dark main [amp can 1)# supplied to meet spociil condition*! 
sucli as space aud arrangement of fnom, etc. 





























Pflriiographic Accessories 

Genuine DtabM--®*" feint «* ^P“" Dr itl 
eVflr7 ™y to the old mi** <* ^ mcn *J** WKt . 

They »rt made i bo * r ' a ™ 

Wiled With a lwrf pof«!“" *•"■ . T ( WJ 
f«r all photographic chemicals lpdiEenmiflkW r, “ c 

Id kept aunHouri? clean. 


ftrtliF 5f0. 

10150 

To tak* phites 


Pmid 

Shall 


iiow 


A 

B4 Xlf 

Er ll. 

i o 
o to 


it 

EU X<11 
3. d. 

1 0 
1 2 




The deep dishes ftie invariably talKm. 

printing frunn*- 

Boi Pattern Printing Prainos. This 

pi^ssare bod rdn. Tin B>aj * LT: ^ - fl ^ ikhlliti of hmklv g ^ l «B* 

jsrr-wsssr—- £■*- 1 - ■»- 

qinUtVi 


Ocyisr Kb. 

101 flu 

A 

B 

C 

B 


BJX 01 

10 x a 
12 *10 
u *is 


E. 

s 

9 

12 

17 


j. 

G 

5 

0 

0 


Felt Pods, extra 


A. 

a 

E 

0 

0 


IW Burnt Son-SIlppCnS Prints 

m. ?** *=*«- * rff TZiSSZSZSZ* Z *» 

hingea St i^ to ^ 3D ' l(f fra,,rt ‘ ' 

riant brass springs. well and sbrogl? a 1 ™’ 


Orfi?t Ha. 
10200 


A 

<51x14 

Is. Od, 


B 

&1*&1 

2a. Od. 


c 

to# a 

35. 6 |J . 


D 

12x10 

**. N- 


E 

1Ex12 
B j - Gd- 


Stoppsrtd Bottlaa, 

With a plain whit* ™« ^8“ u P° a * iuct ■“T or^r W'lired 

. , . v .. Thn ta,, bo retnevad with I damp sponge, or U ** 

SEZWi..—• »—- * ,h " " ril ’” E - 

- f n.tPD’sf eudmLIi « st^ppfrfril^ 


Priws p*r J^en-Widc tfloulh, alnp^rcd. 

Ojflar Nfl. 


10210 
A 
S 
C 
D 
B 
F 


2 or- 

4 «* 

B QZ. 

10 oz 

in oa, 

20 WC- 


a, J, 

4 0 

4 S 
0 G 
6 0 
3 0 
9 0 


G 

U 


it 


4. 

3 

4 

5 
9 
7 
B 


a 
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£33 

Radiographic Accessories. 

Mcuswm 0 Lasse a. Hiese are <jf Buptrior quality ubiic 
glui.trttli trumpanmi letters through n white ground. AwiltaMy 
graduated. Either Conical or Cylindrical dtps. Thu latter, 
“ illmthited, E S fimer-% pn^ed, BD d mil l* ^upp]^ 
Unless otherwise ordered, 

<*ri-tr No, B . 

F G 

^ fi DI. 

flcl. fid, 

M 

JOOZ. 

9s. S-:i. 

Combined Meagre Glares, provided with a double scale, side usual 
< (Ijc ti.her sub- of -■cfllu cubic centimetres. 

ordtr Np 
10300 



0, A 

D 

C 

n 

E 

1 <lr. 

£ dr. 

* 

i 

2 

. «. 

44. 

4d. 

44, 

fid. 

H 

I 

J 

K 

L 

B 

10 

16 

20 

fl2 

94. 

ftl. 

is. Od. 

Is, 24, 

is. 9d. 


A 

1 

■£fi 

7(1. 


» 

2 

60 

Sd. 


c 

ICO 

Is fl.l. 


D 

10 

SflO 

is. eii. 


K 
20 
500 
2s. 0<3. 


F 

JO or. 
30UO ceiti. 
3s. fl.i. 


Glass Funnels. Anted, 
arm kj. 

10350 A » 

lliiim. J j 

Until 3d. Id. 


C 

J 

5d. 


L> 

5 

6 . 1 . 


E 

0 

7 ( 4 - 


7 

3.1 



Chemicals. 

toi.on ijj n ' chemicals ere inquired for making up the developer nr 4 SiO-r 
«h recenutendod by Ilford for their X-ray Plates. ' Far formula «* Page 26* 

■' ^ mfl ^ v *«*«* ** know. always work to this formula, and 

Are very strongly comimred in it* favour. 

Me to I {Agfa brand), Pou-rfer in Lytles, 3 o Erp 2 s. W.: 1 nz., 9*. Qd.; 

oti l&s. 0.1.; 16 oi., 3(=, 

Hydrcqumonn „ „ „ j OE „ *,i. : is 7*. Od. 

sodium Cftrbeimtfl, rc-crjss., i IL m bdlcle, 8d r 

Sodium Sulphite, m crysL. 1 lb. in tattle, s* 7 lb. jars, as. lid. 

{1 lb, pucker 63., 7 lb#, fe. lid.) 

Pot. Brcnnida. In bottle. 1 oz. |d.. pm- lb. Si, Od, 

Hyposulphite. finest granulated. 1 lb. 2d,, 7 IE*., in. fld., ^ Lfcw. 3s, 3d. 

Pot. Meta-Bisulphite. In bottle. 1 tu, Sd., per lb. 3 h. Oil. 


Any deseriplbn o.f phewgiapliic ppjMntug, chemicals, etc,, supplied At 

usual [irices. 


T! 

at 
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E. 


y 


V 

■ 

M 

r 


A 


a 

i 


i 

■> 

r 

i 

4 




Ilford X-Rav Plates. 


:L 0 d arc uniformly reliable. 

Price* per D*«n, 

PiuLlrj 
F#r down 

| Q '.1 L> IL 1 II S 

I. A 

4 6 


llH'laci 
04 X 41 


ll1L-HL ,l f 

ff\ x 64 




10 s 
IB x 
15 X 


8 

10 

vi 


P*r dyicn 

in Jl^IfD-l 
,i7 >f p|:‘i1 JI ill fe •ilH 
t& OtllaT 

I. d> 

7 e 

PtfT iiMt'n 
ip i 

or-1 j*]m*iEn*-bax 
14) prdjrr" 

IL 4 

12 6 

17 6 

30 0 


in 

UoilIjIi* fcmvalop** 
Por ita£#n 
Id diHflpa 

i. 4- 

S 9 

] J i-1- duIETl 

In dozijii* 
■■('^IhLa^'u^u^ bos 
10 ypder 

± 4. 

9 0 

rf-r Aoop 
in | Jnxini* 

i it h •riii 
tn uf-ilfc* 
p. il- 

tS 6 

21 fi 

36 0 


I^ked in 
DcntMft WrtJflMf* 

PfT fio^nn 
Ln drilfm 
i- fl- 

4 8 

Per dixE#u 
!□ dkfcHPl 

4*f &iiEi(«r* in fluffs 

to fintrt 

i J i 

& e 

TVl j uloiBil 
in { “liD-zcn* 

Ed i|i^1«t 

* ■ 

13 0 

20 0 
03 0 


Continental Slxu, 


CeatLlPftert 

1* x is 
1ft X 'ii 
st x 47 
31 X 30 

t|lL‘SLL a S 

n x i 

U x 1 

ii x « 


Per ■•Liii'K 

CcntilffirtEn 

i. a 

ft 0 

so X ift 

2 3 

10 K 3W 

14 ft 

,n<5 x &0 

17 O' 


Word X Pay 

Films. 


Per db*f u 

d. 
& 
0 
0 


1 

34 

B2 

100 


HfuMlnllv Wtapft'1 (ot dfmat ’vorh 


4*« 




H 

5 

o* 


fti 

4 

a 


■■ 

■ a S + 

Ordinary Peking. - 
Ibuhrt 

o 10 X 8 

3 IS x 10 

t 1& X 12 

0 


1»rf iw™ 

4. 

0 
0 
0 


*■ 

2 

2 

2 


3 

4 
6 

10 


Per doTi-ii 

a, 
0 
6 
ft 


i. 

17 

23 

ST 


Envelopes fit Wrapper eilf^ 

Development. 

rhe following intdtpd' ’9 it»miawlefl 

JIciOl . 

liyAwircinGNe 
Sodium inlptuu (aryat.^ 
caeWfflhlfl 


^culmni MTMDfcw r , *■■ _ 

If) per cent. sol&iiini polAsaaimi urflinldc 

IVu.ttr . 


i ^raruQJ^ 
4 grammed 
£G 
50 

4 c.«. 

500 Bi 


ihoraugUly 4D ^ — 

HvpG •» *■■ 

Vl-tLlCt r,r ■” 

PoiftSB-- iTittaW -5 Lil]>h I Lc ■ 


FiKifig- 


400 crrarutiie* 

1,000 

£6 gmnmM 


00 gfALBE 

SO „ 

£ onMW 

BO minima* 
£0 manw» 


1 lb. 

40 Gnu*** 
1 duhc* 




i 


I 

* 

i 

i 
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High Frequency Currents. 

A hif-J frc^nc-ticy supatiiius La sorbed by means of the same spark mj] 
mtomaptor and sw «ehW a, ana used for X my S , „ ihu anyone t^Tttdy 
passed of an X-ray outfit MU obtain high MliAncy current!r with very |j W j 
troubfc nil pijhjuso. It Li only necessary Id add A high frequency trnasEurruer, 

' “ Uelt fot Mta-wodaimtioD, if desired, and perish oho or two eleelrwl w ' 

The cabte leading from the RjHik ™t are connected to Lila Rparb gup of t h e , 

high foven-y apparatus in Mead of king oonnKted to tbe fbcut tube HJi when i 

X-a je aw "mated, [he working of the outfit and titfllatinne bdflg carried Qnt ( 

ID tnnlj the same manner a,* for X-iny work t 

TJ-o [tigh frequency current is an alternating current uf very great frequency ; 1 

m fun. it ia on account uf its remarkable rapidity of alternation il,*t it baa ' 

rweiTed itB name. Con Ssikring that the alternation occurs with a rapidity «f 
aonn- mdliona per second, it it certainty entitled to its name. WtflO first [he 
[reamiEDt w aB ta|»h up booh few year* bach it received miu& Attention ami 
V “ WJ7 l "^ [ y It was Utilised for die treatment of ail Ctassca of 

complaint*, and. apparently nn account of its wonderful nature, it was ooMtdjtfwl 
or Hpeelod | Q he almost a cU rc-all. In eonaenjneoco of such imposaible eipeew* 
tiooi. nemuttLing unfulfilled, tln> current! cmne into disfavour for a tiuao, bat, nnw 
that tht value of rhe- current iq better known, there «an bo nn donht that rary 
good results are being secured in suitable: <■«£. A eonstderobLe iiildur; of 
hternturo has fllUM appeared respecting the usor and advantages of tha high 
frequency currents. And Anyone intereind will find that such literature covers 
if nn; antirciy, the wheUi ftelJ. 

rht high frr^neciey CQrreuts art uvualljr hdllUDiMrtd L y oiw yf Iomv i^ie 
™" s Aato-cnDd^MiJou, Aato-modii^tiortp E,Jikv* h or by AppImLiun* 

ALli<j.eoBden5B lien. —Tbis is i fnU body method □nivc.raaZBy m Hsiw tljrwmb- 
mi tbt world nor] poi-Liling HfldUnt HfaltSa Ttifl fnUie&t reding nmlortiblj 
Tipon a thick horw-liBsc cwBijpfi pl«td iipjn ftU -Wrku ben e^hHkI teach* 

Cetn^iL iht cu3hi*n i& placed cl mnl%{ pirm- which is connected to cme prie 
(rym the hi £ (| frequency tnkasfortutr,, TSm- <>U^r po]fi iiiny be e^niiwt«'i| to a 
incLil ImnfUn BicJ on om- or both ar^ii of the coueb uad which Lha piiSuJU 
h^Eds in h-LH hind, or j| hfr canmectotJ to n ennvenient inctnl or VMtiuari 

#[«trodn and gitto to the patkm * id that w*y- 

Under these! cosiditiona iho pfttient'u- bflJf is in ilii. : rotation a? £>rao 

caaiEng af a Ltyden jic, the Dfchct toatins coneistin" of Lhu meLaE plftle benin*tlJ 
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h*v« been obuincd Ln bcrtHJtrheiitLoE cis^a by the ippEiCiimo of * igiuUr, 
T ™» &r niter cooled glass electrode. Smaller electrodes m laid* ' flJf 
lreai,Qem uf otll “ ™ v[[i * *0d> « «h* ears, unit, ari J hammer ahftp^ 

tlsMlDj « flJr *1™™™™ to a pnH ih of sSiiu titMie or miy pun o( t , |fr 

l»dy. 

A a memioottl under MS mto 1 brosb discharge ia slao obuiincd from [J :o 
^J^Ss vuciHiiii electrodes, but of shorter Length. If approached too jR-iir ,0 ^i- 
boAy the current will jump across as a thick Bpar k which j 3 painful, oCii-rwjfB 
™™ 0,n 4fcclmJ « *K fre^uratly used in giving ..fBnve treatment. Th* 
elect"*** till.*! with ir*ier or spirit reduce (tic strength of lb* current „ n ,1 
prerent ft fan discharging itself as 4 spark and ih ay are therefore parti^nlm-Lv 
StiitftUe for mtcrftnl use. To orcrcoine (be sparkin# the vacuum eEcelroile-i 
Ehouhl U kept a twain distance from the body when mating by a briuli, or 
oEbenrise ifcuitl.] be placed on the tody before switching tbe current mi r m \ 
considerable amount of beat >* general fd by the vacuum electrode* which tors 
not OcCilT with the elwtrodw fiEIed with water. Electrodes of metal an- 
accarioitally used in cwudfe cases. 

V hen an electrode is being Used with one pole it is sometimes qa advaqtar^ 
to connect the otbe-r pole of the transformer to earth by means of a 1IH? n] 
rod driven JOtuO Teci into [be earth or by tub* g.14 pip«a or water pi pea when 
anilfthle. Tbia earthing of The other pole greatly improves the knglb uud 
amount 'Lir the Lru*h iiiicbiLJ "e-. 


HE^h frequency ttan^forJU&tG Liav* h-tun mad*! in a varie-ty of poikTHH ■ 
uni] Blinov of them biu* been run up ;o a jjr<U& coEt- They are-, ba*erwr + ntL 
EDiistrucctJ <oti l h b -aaue pri UtspJ* s t hftvi&j a FiparL ^ap p two Leyden jai’a ar vhv 
pUt^ rDndenH£rL j s. & *mrul tobnoid nud el KSGniitor. ifo uimt&r iab I'lJll jjftHum 
ftW ielulIgp tii* (bfefltjMfltio tiflVcfcs of elm current. are iIlb samt. sines tln-v 
■re [H^tiiJiar to tlao tiarji-ui iUeU jiaJ are oot mniwiatty ivfltDV^l by ihti 
eplttrtilus. It in. ibsrafc™, &nly a qtL«rS&^ uf corvEiryciin^ nn appataniiH hvEiicJi 
sLalE givfi a ijacKi oulpur, bill odk'nrise to k^p lo ibs yiuipks; anil suchji 

canvetutnt form po^yiLile, ThE SJUCfOlb rrnsrLjog uf the tranafonuer nw] tbL- 
qntlEcy of ha om|tlL ultp-ei^ upoU accurate harmony between lbs lerilcn jara, pIn- 
sd^]it>i^| fldfl lln- regulator, of ccn^e uLin^ Enio J^4^it5an she 5 Mtbei!i n*f 
curreui ibneugh l]j^ spart co-i]. Our ot?d ataTichiril pj-tlem irftfctafnnia^ 

m Eitslrd in ri]w«js caiefiilly tuneifl up t a nhe eoodixbai aadcf which U ^ill ii ii- 
to woiK p and, thtPcterSp the h _ evy bast nEulta are assnrcdr IVc cun tiippty 1 n-"b 
rrerjur-n^y EttLiiBfanut^ uf my paiiwu -ind at Lhi* uj'ial prievi- E'liit 

UojiD of clittd pnuride heettr rOtgjEs tbiu our own raoib-J, or, of coursi?i > bry 
wouJd hive beeii adopts as nur icj^doiril 
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High Frequency Currents, 


AuE^-CQInJtnsalLoH) Cutfetu for fu-Lt b&iy thiftltiHnt Of best Austrian Uiinviind h 
with adjti 35 nh]t W-eJc IWC, Wiih bttfc ijHuJily Lair tiUlbkni. warns thee* ldcIim ihcL-k, 
and domed nraib Cretdian&, Ttio tfttldl pLutO is Ihtad lifttatflifei ifoo OLiAhL-pn wtili ^“0 \l- 
nmioi' lerLnmal, The ann^ arc fitted. Tntla Civa- Etcckel pl&trfHl hansHc-s, which n*tf bdih 
i.-oLiaL' 7 ti^-;a to oue terminal arranged a? ibe Unc-k of the cotn'hr Thr ^‘JsqSi? nf cI&m. 


Or-lcir J-ie, 

losao 

11)500 


Cushion consul cfctruiHi', -i* JtsCribud 
Wnli cushion cJii'Tcil Ml bttsl lirithcr clalh 


□b£kf V[, 

ICUOO Multiple point ctrCIrtHla ter eflluve. finely plated, *n« 

to »rn ia liftiidlf beloTv ... ... . 

ICflilO TIntel witr brash electrode for offlutl. Unde to iSttvr an 
handli? below...- 

1CIU0 Tinsel wire brush electrode sliding iu a. ^lass cylinder, tor 
eflluve, ao-d also suitable for ozodl* iithalalLuti- Jludo to 
scitir tni hautllu Irtl&v ... 

I&fiGO Cook'ii) metal electrode, finely rounded a&d plnl&i. F|i* 
treatment of birmorrhoids. &c. Made t* «i«w on bnmiir 
LhJo'.v ... .. 

]QtM) Finely pglihhtil solid ebonite handle. threaded to W*V W 
of cbe abo^e pkftt'Odes 
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High Frequency Currents. 

High Frequency Electrodes. of 

with glaM hiniiltlt No. 10800, 
h ,out f in- diaifl-, G» tftctnni, ; 
No, lOHOi, aWnt 1| In, di»m., tor 
cflSitVd and (or direct local application; 
Nos. lOBufliml IOS&0 lor no in, ears. Ae., 
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SiLELjKtt U illuEtrattd, 

Vacuum »■ +*f °* c ^ £(] 5 B 
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bet without glass Handles. Instead 
arr finiEbud off with an ebonite mount 

vith metal thin 10 &l handle below.“ cjW:h 7 . 

Older Nos. 10000c, 10801c. IO0O£H-. 10008c. lOSlfc, s*tue, bat hUed with 
ivater or spirit (we rnuiark?, page 242) .+. ... -<■ "* 

Order No. 10310. Finely polished solid ebonite handle, iirranpCil ^ 

ibove electrodes --- ■-- ■" *” 
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Accumulators, Central: Bulba Type, Portable Type, Charging Arraug*. 

..„ .. 

Bny« QaillnufUr . . 

Cables, High Tension, Spring Tapes, Connecting Cables ... 

Cavendish Accelerating Screens... ... ... .. 

Centrifugal Butnr Mercury hlttropter 

Couch, Universal X-Ray ... . .. 

Depth Gauge, by Dr, Fnitnui ... 

Electrolytic Interrupters, Wdmdt, Simon 

Eiposur* Clocks. ^ratcli . 

Flagrescent Screens. Lead Glass Pint**, Fnleotlm Handle!... 

Flnoroscopes,. Rigid and Collapsible ... . 
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CURIOUS ELECTRICAL FORMS. 

AS SHOWN IN MR. T. BURTON KINRAIDE’S RECENT PHOTOGRAPHS 
OF ELECTRICAL DISCHARGES. 

BY ANABEL PARKER. 


I ''HE remarkable photographs which it is 
. the object of this article to explain con¬ 
stitute a graphic record, a genuine autobiog¬ 
raphy, of certain phases of one of the most 
wonderful and subtle of the great forces of 
nature.* They are the result of several years 
of experimenting by a Boston investigator, 
T. Burton Kinraide, and are the record of 
impressions made upon sensitive plates by 
discharges of electricity. These photographs 
show the form and character of the so-called 
positive and negative phases of electric en¬ 
ergy, and of a third phase which has never 
before been revealed. They hint at an ap¬ 
paratus unique in its delicacy of control. 
Beyond this, they throw fresh light on the 
very nature and character of this great force. 

All the plates here shown were produced 
by discharges of minute quantities of elec¬ 
tricity. From this point of view, they present 
a striking contrast to the plates published 
in The Century for June, 1900. Those were 
photographs of the phenomena resulting 
from discharges from electrical oscillators 
of great power. They recorded experiments 


made by that consummate genius of electri¬ 
cal investigation, Nikola Tesla, who delights 
in handling enormous quantities of electric 
energy. 

By a cursory glance at the different plates 
and at the explanatory lines under them, it 
will be seen that whatever may be the out¬ 
line of the entire design on the plate, there 
is one unvarying structural form for the 
positive phase and one for the negative. 
These are so dissimilar in character that 
they need never be confused. The positive 
phase has always the branching, fern-like 
structure which Mr. Kinraide calls filiciform, 
while the negative invariably shows the soft 
and feathery appearance which is well de¬ 
scribed as plumous. Whether the plate 
shows a single large disk composed of ex¬ 
quisitely delicate forms radiating from a 
center, or a series of zigzagging comets, one 
can readily tell by noting the structure 
whether the discharge which printed itself 
on the plate was in its positive or its nega¬ 
tive phase. 

This series of electrographs was, with a 
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few exceptions, produced by means of a con¬ 
denser apparatus, upon one surface of which 
the sensitive plate was placed. This surface 
can be electrified either positively or nega¬ 
tively at the will of the operator. Suppose 
it to be negatively electrified, and then 
touched at the center by u small brass 
sphere which is in connection with the posi¬ 
tive terminal of the apparatus. The instant 
discharge from the sphere rushes out in all 
directions over the surface of the plate, and 
there is produced the beautiful figure shown 
in Plate I. Suppose, on the other hand, that 
the condenser surface on which the sensitive 
plate rests is positively electrified, and that 
a brass sphere connected with the negative 
terminal be brought in contact with it. The 
energy is gathered up, as it were, from the 
plate, and rushing toward the conducting 
sphere, leaves on the surface the print of 
its vanishing footsteps, as in Plate II. 

With one or two exceptions, all the plates 
here shown are based upon tho existence of 
these two sets of conditions, i.e., u sur¬ 
face negatively electrified brought in con¬ 
tact with a positive terminal, and a surface 
positively electrified brought in contact with 
a negative terminal. The terminal may be 
connected with a single sphere, as already 
suggested, with a roller, or with tiny metallic 
balls or needle-points. The deft manipula¬ 
tion of these mechanical devices produces 
the variety of design. The plates which were 
produced under conditions other than these 
will be noted farther on. 

It is now five years since Mr. Kinraide 
made the happy discovery which led him to 
experiment along the lines of electrical pho¬ 
tography of which these beautiful plates are 
the result. The apparatus he at first used 
was quite unlike the one he is now using, and 
was without the condenser plates. Many of 
the results that can be obtained from the 
one now in use he was unable to obtain by 
means of the former, but untiring efforts to 
discover the caust-s of his failures finally 
brought a knowledge that enabled him to 
construct an apparatus capable of producing 
the perfect plates here shown. As in many 
other instances, failure lighted the way to 

8UCCC8S. 

It is necessary to touch briefly on the 
construction of the apparatus and on the 
experiments carried on by means of it in 
order to give a clear idea of the way in 
which Mr. Kinraide has arrived at certain 
important conclusions. The apparatus has, 
as an interesting feature, a unique kind of 
secondary induction-coil consisting of a cir¬ 


cular disk of fine wire wound in about one 
thousand turns. The peculiarity of this coil 
is that it will discharge out into the air as 
easily as the Ruhmkorff coil discharges to¬ 
ward its other terminal. In other words, the 
electric energy, instead of discharging from 
two equal potential terminals, as is the case 
where the Ruhmkorff coil is used, passes into 
the air almost wholly from one terminal. 
The non-discharging terminal is connected 
to an earth-wire, anti thus its influence is 
entirely removed. The coil has a superb 
insulation, and will easily withstand a pres¬ 
sure under which the Ruhmkorff coil splin¬ 
ters to atoms. Thus the apparatus controls 
a higher voltage for the quantity than any 
other so far made. 

It was while studying the discharge from 
this apparatus in the dark that Mr. Kinraide 
noticed peculiar, fern-like forms of a pale 
violet color radiating from the two-inch 
brass sphere which formed the discharging 
terminal. By manipulating the discharge, 
he could make a number of these beautiful, 
quivering forms appear. By using spheres 
of larger diameters and increasing the po¬ 
tential, he could increase the length and size 
of the light-forms until they would shoot out 
thirty inches beyond the sphere and reach 
an apparent thickness of half an inch. They 
looked like miniature forks of violet-tinged 
lightning, cleaving the darknessof thelabora- 
tory. By balancing an ordinary photographic 
plate on the top of the spherical terminal, 
film side down, and opening and closing the 
circuit once, a photograph of the quivering 
light-forms was secured. They recorded 
themselves as the filiciform or positive phase 
of electric energy. This was a first effort, 
and a first success. 

Upon a reversal of the current, an entirely 
different phenomenon was observed. Instead 
of the branching outshoots of violet light, 
there appeared plume-like forms resembling 
the cattail of the meadow-flag. These 
seemed to be about an inch in diameter and 
seven inches long. An attempt to secure a 
photograph of these plume-like forms was 
made, but though the plate was as carefully 
adjusted and the current as skilfully manipu¬ 
lated as before, there was no record found 
upon the plate when it was developtsl. The 
experiment was repeated again and again, 
but with disheartening results. The plu¬ 
mous forms could not be induced to make 
any impression on the sensitive plates. For 
two years Mr. Kinraide exi>erimented, sacri¬ 
ficing plates enough to build a greenhouse. 
Then he made a discovery. The plumouB 
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forms were not, aB he had supposed, dis- of energy, having a birth. a growth, and a 
charging outward from the sphere; they were subsequent death or dispersion, Its center, 
discharging inward from the surrounding or body part, i* plainly neither positive nor 
air. negative in character. Mr. Kinraide calls it 

The discovery of this fact was of the the third or dynamic phase of electricity. His 
greatest significance. It seemed to proclaim reasons for this will 1* apparent farther on. 
electric energy not a dual force with a dual In order to make clear the way in which 
activity, but a single force with a single line the comet structure was ‘ecured. it may be 
of direction for the sweep of its energy, well to explain first the development of the v 
Furthermore, it showed plainly that the so- figure on Plate III. This is not one of the 
called positive and negative phenomena indi- condenser series of photographs, but was 
cate, the one an accumulation or heaping up secured from a very different and quite 
of electric energy, the other a corresponding simple apparatus. It is introduced here to 
withdrawal. It was through study of the make clearer the interpretation of the other ^ 
plumous forms that Mr. Kinraide was led to plates. 

the discovery of the conditions necessary for Without describing the apparatus in do- ! 
the successful production of these photo- tail, it is sufficient to say that it presented 
graphs. He realized that, in order to secure a flat surface about twice as long ns wide, 
on a photographic plate the record of the This surface was divided by a narrow strip 
so-called negative electricity, the plate must of dielectric or non-conducting material into 
represent the withdrawal of energy; in other two areas of equal extent, each of these lieing 
words, it must be electrified and then made nearly square. The apparatus was so ar- 
to discharge itself into some conductor. ranged that when the current was turned on, g 

With the condenser apparatus, he found one of these areas would become positively, f 

no difficulty in securing the record of the the other negatively electrified, the dielectric 
negative phase. A photographic plate placed between them preventing the energy from 
upon the positively electrified surface of the reaching a state of equilibrium. , 

condenser l>ccame in turn positively electri- The photographic plate was placed in 
fied. Then, when any conductor connected position on the fiat surface, half of it on one 
with the negative terminal was brought into side of the dielectric, half on the other. A > 
contact with it, the stored-up energy imme- metallic bar was then laid upon the plate at 
diately sought an equilibrium and rushed right angles to the dielectric. Thus its ends 
from all directions toward the conductor, lay at the respective centers of the two areas 
This produced a condition of withdrawal on which were to be oppositely electrified. By 
the plate, or, in other words, showed the so- closing the current and then breaking it 
called negative phase of electricity. once, Plate 111 was obtained. The two ends 

It was then that Mr. Kinraide made an- of the photographic plate became oppositely 
other discover}'. Not only did he secure electrified, like the areas over which they 
photographs of the positive and negative were superimposed. When the current was 
phases, but there was revealed on some of broken, the energy in the two oppositely 
the plates the existence of comet-like forms electrified surfaces immediately rushed to an 
in which the positive and negative were seen equilibrium, using the metallic bar as a con- 
to be united, base to base. The meaning of ductor. From the positively electrified sur- 
these comet forms was not at first under- face the energy; shot into the Iwir, recording 
stood, nor did Mr. Kinraide know how it was its withdrawal in the delicate plumes of the 
that they appeared on the plates. Former negative phase. Then it hurried along and 
photographs had indicated a separation he- finally shot out and dispersed itself oyer the 
tween the two phases; none had ever shown negatively electrified surface in the filiciform 
that they were united. These comet forms, streamers, which always indicate the out- 
therefore, presented a new field for investi- ward rush of the current, 
gation, and it was only after careful study In the evolution of the comet structure, 
and experimentation that their significance analogous conditions obtain, with the excep- 
was discovered. lion that the electric energy uses the air as 

The comet structure Mr. Kinraide has a conducting medium instead of a metal con- 
called, by reason of the conditions under ductor. This enables it to record the entire 
which it is created, the electric entity. It history of its action on the sensitive plate, 
is a record of the entire activity of one small Keeping this explanation in mind, the reader 
quantity of electric energy, an embodiment, will be able to understand Plate IV, which 
as it were, of the force, and literally an entity is one of the condenser series. 
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111 order to secure this, the condenser sur- to, the energy sought an equilibrium. Small 
face upon which the sensitive plate was to quantities of it shot inward toward tho cir- 
be placed was first 


highly charged with 
electric energy. Then 
the photographic 
plate was carefully 
placed upon it, film 
side up. A metal¬ 
lic discharger, fitted 
with an adjustable 
spark-gap, was now 
used. By means of 
this spark-gap it was 
Itossible to regulate 
the amount of energy 
to be withdrawn from 
the plate. After be¬ 
ing connected with 
the negative termi¬ 
nal of the apparatus, 
the discharger was 
placed at the center 
of the plate, and a 
small quantity of the 
energy was permit¬ 
ted to escape. This 
created a circular, 
negative area on the 
plate, whilesurround¬ 
ing it was a charged 
area. 

As in the case of 
the two oppositely 
electrified squares 
previously referred 
Vol.LXIV.-48. 
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cular, negative area, 
and the onward rush 
was recorded on the 
plate in the filiciform 
streamers extending 
toward the center, 
while the withdrawal 
from the outer rim 
produced the soft 
plumous forms. All 
this took place be¬ 
fore the discharger 
in the operator’s hand 
could be withdrawn 
from its instant of 
contact with the 
plate. 

The energy started 
from a condition of 
diffusion, and ended 
in a condition of dif¬ 
fusion, but at the in¬ 
stant of its greatest 
power it was foca¬ 
lized. This instant 
of focalization is 
represented on the 
plate by the slender 
spindle joining the 
plumous and thefilici- 
form. This is what 
Mr. Kinraide calls 
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In general terms, the spindle of one of these 
comet structures represents the dynamic 
center of a discharge, for each tiny comet 
records the entire evolution of an electric 
discharge, and the phases through which it 
passes are identical with those through which 
every uninterrupted discharge must pass. 

That this spindle has never before been 
shown in any photographs of electricity is 
due to the fact that no apparatus has ever 
hefore been constructed whereby the entire 
action of an electric discharge through the 
air could be recorded. In the action of the 
energy in Plate III its moment of greatest 


focalization was during its passage through 
the metallic bar. Hence its form could not 
be recorded. 

Kiamine for a moment this spindle (see 
Plate V). It seems to be wound in a conical 
spiral.as if the lines of energy, which focalize 
at the point of greatest intensity, assume at 
once a spiral motion. This spiral whirl is at 
first very narrow, but as it passes away from 
the point of greatest intensity, it becomes 
wideband its whirls are farther apart. Under 
favorable conditions they are far enough 
apart to be seen, forming a sharply pointed 
cone with a very small base. Thus it seems 
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that the electric energy focalizing at this 
point translates itself, by means of the elec¬ 
tromagnetic action which takes place in the 
spindle, from its negative phase into a curi¬ 
ously interacting form, the positive phase. 

Mr. Kinraide’s conclusions may be sum¬ 
marized as follows: The plates here shown, 
especially those which record the action of 
the electric entity, form an electrographic 
demonstration of the meaning of the terms 
positive and negative electricity. When 
electric energy changes from a condition of 
diffusion to a center of focalization it is 


passing through its negative phase. When 
it changes from a condition of focalization 
to a condition of diffusion it is passing 
through its positive phase. These two con¬ 
ditions may lie correctly termed the anodos, 
or going in, and the exodog, or going out, of 
electric energy. They are unmistakably re¬ 
corded on the photographic plates, which 
show that there are not two separate elec¬ 
tricities, but one developing entity of energy. 
There is no photograph of the diffused con¬ 
dition in either case. It is only when the 
energy is passing through one or th© other 
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of its three phases that it becomes manifest 
upon the sensitive plate. 

Plate V is an enlarged record of one small 
quantity of electric energy: its origin, or neg¬ 
ative phase; its transformation, or dynamic 
phase; its final diffusion, or positive phase. 
In the negative phase the energy consists 
of numerous units of energy uniting to pro¬ 
duce a single unit, which, after spiraling 
through a small space, is changed into a 
number of streamers to be again diffused. 

Plates VI and VII, which show respec¬ 
tively the positive and negative ends of elec¬ 
tric entities, Itelong to the condenser Beries. 
As explained in the lines under them, they 
were secured by means of a roller passing 
over the surface of the photographic plate. 
Plate VI shows the outrushing or positive 
ends of the tiny entities that shoot off from 
the roller on to the negatively electrified 
plate as the roller is passed over the plate. 
Plate VII 5 howa the retreating or negative 


ends of the entities that rush from the posi¬ 
tive plate into the negative roller. 

Plate VIII shows how comets in series are 
formed when the energy betvten condenser 
surfaces is permitted to escape into a me¬ 
tallic roller passed over the outer surface of 
the plate. This was secured by placing the 
photographic plate film side down. 

The photographs here reproduced form a 
representative selection from many hundreds 
secured by Mr. Kinraide. They are much 
reduced in sire, the negatives being eighteen 
by twenty-two or eight by ten inches. A set 
consisting of about fifty photographs has re¬ 
cently been presented to the Massachusetts 
Institute of Technology', where it is available 
to students ami other interested persons. 

The conclusions as to the nature of elec¬ 
tricity reached by Mr. Kinraide through his 
study of its movement differ to a consider¬ 
able extent from those reached by Lord 
Armstrong, the noted English scientist who 
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has conducted .-\;~riments along similar a knowledge of how to create conditions in 
lines. Lord Armstrong has secured some order to demonstrate this, 
extremely interesting photographs of the He asks the interesting questions- “Mav 
phenomena resulting from discharges of it not be that the whirlwind and the water- 
electricity over dust plates. He has also spout proclaim the presence of entities of 
experimented with photographic plates, and thermal energy, the whirlpool the presence 
a number of the results secured in both of an entity of gravity, and the sound-waves 
cases bear an interesting resemblance to recently photographed the presence of the 
those obtained by Mr. Kinraide. Lord Arm- entity of sound force?” He maintains, also 
strong has not, however, shown the develop- that if the conditions are constant, the entity 
ment of the electric entity. will be constant. .4 prime condition must 

It may be interesting to add that, as a lx; that the energy be able to mold the sub- 
result of his study of electric energy as stance which is the medium of its manifesta- 
mamfested m these plates, Mr. Kinraide tion into its awn form. Its power to do this 
inclines to the theory that every form of demonstrates that it is a force-entity, 
energy, as heat, sound, light, gravity, etc., Mr. Kinraide proposes to experiment with 
has what he would term an entity of energy, other forms of energy and to obtain, if 
corresponding in structure and function to possible, a complete demonstration of this 
the electric entity, and that it only requires theory. 
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Hie Choice of a Coil 


E REALIZE that many of uur «.-ua- 
trmvri live hI too great a diJdaure To 
investigate pwwcudiy the merits of each 
coil shown lien- 1 and Ihi* hi our a^lo^y 
fur these few wards. W e will epdeavnr 
give briefly the relative merits nF I tic 
tanWii ihi listed herewith, 

■ZW JACKSON COIL 

TIlLj is designed to ieak-o- tlte place of a stalk machine, 
;ll 1 l! to the SneiTi- ilisrhargF 1 or ffllruVc %vit?l t3lv 

various high freqifiiirtey discharges, also X-Ray work 
Lh.it will be al I Colt efpjud to that from a statu 

TEr CYCLONE CABINET COIL *jtJ desk CO el 

Tiw-st eoil< are di-signcd lo do heavy X-Ray work, 
tl'jetiiUi-faradii-' ansi v[uni'lliti ekclfo^c; work with a 
minimum amount of Stratton The crown brc**£ 
c-iuncn lie obtained. 

TSc CYCLONE PORTABLE, COIL 
This coil ww* dsaigHd for bfcWda we Hi and h; k -. the 
same |i vivi -r a* the utlier two *tyle*. with the added 
advantage of being portable and extremely simple. 

■flk KlNRAlPE COIL 

E3,i ■ bran un the uiarkCL so long and is ro well knnwn 
iIule it d«s iwjI require further explanation than that 
given on pages lift an*! J i7, 

r JLr MILL!AMPEREMETER 

Shown on page 133. should nut lie OTtrlooked- 



H diFTBi.i-CT. I !,-*»■+A Ll¥JlCOWAHT 





O meet the dottLiimli fur n High Fitsitioncv Coil from 
which the breesccurrent, simitar to that ferns a Htnlie t 
ran Im; uh tamed, this Coil has been devised. It 1 r 
tli« result r>f several years' experimental work tin 
the part of the inventors. Messrs. Khurririe Jintf 
jarkson. 

The Jackson Coil has no moving part* and the 
primary tainrfil is ih.s interrupted. Thr* factor nut Living to dml 
with n *■ i implicated, dirty interrupter that always needs tinkering and 
l>LUiiig w ill ]*• appreciated hy the busy physician.. Noiiitrrniislcrhas 
vet I kf n made that will me cess fully handle currents uf voitaEW e-nm- 
mronly m lighting service, without annoyance. Some itqmws 
one hiul feature and wme another, trot thii-e who have used hl-v- 
urd icHi'TTupters will agree that there ore serious drawbacks to 
every one, and the etpens# of main ten anew is oui iu lw disregarded. 
It is :l dis agree a hie tn-,k to dean nn interrupter l^ing mercury or 
4 itli| ( 4 ind even the replacing of pUoiaum posmi is a serious expense 
In this Cull Hkth is nothing l- . we*r nut or OVCdient, and when 
adjusted to give a certain i.umcu it wUJ run far hours without any 
vI*Ftn,lion or attention whatever As sho-rvii in the illustration, the 
apparatus IH enclosed in n very ] ;fc:idwvnn* quartered oak cabinet 
noting uci the floor. fini»hed mi d) four nil]*;. w-hirh makes it an 
ornament to any alike. TIi* to-s al tlic tr^blnet is perfectly plain. 
The *,watclish and M'Eidatmy ijetiiricsi jiti‘ plarrd where they will t-c 
iMdily accessible, and everything n- -u Ofjn^tructeiJ that el: ■ metal 
parts whatever project from ihr rahinet, m^fcing -it MBposaitile in 
receive ar. .irridentiit shea-It- There i« no delicate mecLuinfam 
d The foil ciin wily ba kept in the very btrii -Ii:j | iv with 3 
mirumttm nmnuni of Eahor. All the working piirts nf line coil 
p«iA-r an 1 in the upper port of tlw cabinet, the top uf which c*ti 
tciidily lie removed. 


The Coil iu dc^isncd. lo run on nn alternating circuit, and wlwn 
a direct l-utt'-fii, iinlv n available, a rotary converter ss nlncL-il ■» 
Iht 1 bare of tl^ cabinet nod control tad from the outside. Tin?- con¬ 
verter is uf ill* Ikr! dL-iigTi, 4 ,-LTTjpk proportions, and capalde uf 
ruakALDg for hour* without uttention, 10 thut the appanbm :h equally 
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S ti f [ and I,cwis C q rn p any 

!S!Sf l,,|ir ctoeBlt , ^^™»»^ oite™*;™. 

Z, , * 'T™ !■*« "' th- 'Obi-t ih nil! needed, ;in , ^v U- 
“ '}* "'‘‘NUiVtit till*:. itml other iMirnphcma Li Jr h^ Lh 

Cumn ' '« nv,r, ML t !|, davtinE ^ 5Stti«I « £ST 

vtmt ' " Bm#tl Swllc1 ’ the Coil to ]* nin *f tdl 

. A '**«« «f the Cu.i „< t h c otuIc ,,,,, fM _ 

inlK \hu-l, H the ritMdiuiwntrtl liitrt of L-VCTV Im-IiffLiuihJ-.-.,,; 
uv >llr.UM K nyfltcm. Jhaha» been developedon »nemirn-lv new rian 
m*m ™»t need my *1 ration whatever. Ii entire],"Z 3 
^{ht and tfoet imi on- fcht « nuiw. os'in some 

7™ "' »»■"■«■ i » '.laced in a anelldtawer „ r *£ vX 
'V; k ,T ,tiln y ««l« mtiuVL.) rannnt tw ZlZd? n Z 

It,. X.rrHton'te y rf !* 15 t!,e . ms ' llt . of !>"*■“'- "’KCjinli al „| rent', 
sj" r-iaiL nts, ihni wm iluBnuitmucd cmU- - L fttr n i j e . |tm , 11 ! 

.iYrL:m-. tliit m further improvement mutd jwSHblv 111- mnde h i. 

“a tll = S ( , f FkS .. ;|||!;n]otl' »r«dW 

; h An ™ l,re, ly new :::* Min>: ■: . m .M.vm r | ir , mii „ 

* '^! 1 Ifi perfect in ft* aft i mi amt f&piirra ibn water or cjthep 

P “ZT„l«t d’tniten'umhv ol <win«.,.. Ii.,nl work. 

.. l ffiam. has four edgur which innr be unod. end n is but the 
ZVlLl 15 chiU, « e t[lcln w P"t in new i»nr». wlii'-h Xt 

VIM- taroforwer need k of jun v te sue in defiver n Innse ,„rT™t 

.‘LZX« K tl-^iXJ’ “t V" f th= *oneol 

. ", llw A rllr, -'> lJl 1* used for per,K WS nanjhL- 

SZlib ' Jh “ *»f*. rel'ftblL*. anti will h; iw no 

In V1 »■ of the tliai rnnrati of extu-mr high (mi uenev ami 

a cannot lie transni.licl thmiwgh even : t sLiXXrtnted 

niniliifNir E. r n t&to Wvi n-jtJKiu.L gltflt kjxs. it bis liiv-n ,1™^ 

ftD4lJ t ™ f,)f ™ r ' Iri Il» ^rm of c. pnir J 

r - ti v- h a ht ’ ll3,l,cnl ' nUfln^riff b> | ir f n „ u |E n 

n i? 'T lU . ML LlC, k |liE,E Ttec MKCEMSflrici ;lpu IllDUILti-1 upfim 
el I [LlnK MVti rk.nr L;i,a..L k.> Ui^iL they iHivf be rv^&Av aiMu*tcJ a\ 
ht-Lijbt, an.J :nv cosiwlcd by meana of H ■k'Libl^ 
r ^. thB lil llw iltoimiticEi df the CoQ, ihb b 

^r, “j- “«*■ «h e «K.ir (l The b* b i a „iTS2J; 

Eh^ 1 jC ^ beinff ovfifbjfctiuicftl FJv 

Ji 1 a W 7 hlRl1 M'^nrv fflimsnt nr ^^ l3 - v^b™ 

^ Ik .Hivcan! to ll.<> pwsrtm ,f iht patienc with smatl 

_*!*'' K^llSred tci «mtc t^cw secvnHarjea Ls nf such ;l rhar- 

artcj » lu ftt.iv xr.adily Llrruuiyb a ruble «f modem? length, whicti 
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h"H 3 lir handled with ported safety, even when delivering the full 
output A unique tube holder, r.q lablc ^f even - wljuitnlttiiU iMiy 
1 aitzii-lwcl to the secondary Stand at wilt, making an unexcelled 
v.. . i -r X-Rnv wxirk The mb* hairier may. when not ttt 
l„. innwiL 1 1 iwu out of the wav. .-u shown in the Cttl of the mi\. 

Ti*r secondaries proper *re of tire name 
design as thw ifl i!tt Kinmidc CoiS, a thm disc 
tine wire caheddHi in nn insulating COfti- 
Erttuid aii4 fibred mside of * |rcDlflctth|£ case. 
This arrangenwait, with a ground wire, (ivtsi 
pnfict prawetiftH ftwii a breakdown or an he 
H dmt The lull r|L-*hsrgc can b* P™3ckd 
with strain on ihc insuhtinti. and thv 
ground between llie two secondirtej* d«s not 
diminish ur interfere with the aim lie* tit? ei of 
both Be^oFitS-iriai In Ihc pstiont. The multipln 
priniiKi in duh of the secondaries are :■ new 
feature- These primaries are mi arranged that, by mean* nf a 
very simple switching device three dincrent. n^piijik.itionsm priitturv 
hre uljL&incd -l-. applied to each secondary rest. ■;■ k tlinl either Mu-iitm- 
%ty m iLy be used LruJjBf'eTideiif-Lv nr 1 K>tli together with nay comoi- 
nniuin . thus yKini* a varutr of effects with one instrument umt 
before ; L | |>iii' i/ljii* 1 L-uinblnni ltfLth the- utmoKt Kunfdiolv. The 

current of the highest frequency in obtained from the primary «f the 
Eowcst tunw. combined with the shim^L length of the ejurk nm>. 
AIL of tlicHL’ combination* can lie varied at will y means-> 
r |us^tat .if Hftv steps widths latest onlwn r KC that mniutc dcli?«y 
□f adjustment iw be obtained. The current con-vunipiion oE the 
Oiil i* ^ m n|| Unlike most pieces of apparatus which take but a 
srctHJt Moountof rurrent to caeil*, the quantity of high frequency ruT" 
m u generated i* large, and th* apparatus Ls oF a high degree of 
efficiency. 

Th ti Co-iE ttiav I>c ho nia.tiipLilaEcd n to produce a surprising 
variety .n the A aoft blue l»Mt ™ b* ft| 

le.,,,, f,.;ahtn fcm-like, potltivo disclinTw!. wtaiL-b will If given 
„IT in every .factum Tht* arr soft and atifiictivc in ;i P M*fancc. 
Pi.t.f i iiL tav'. n.i.L-, .c ^ncnited, mtenifwrso.l with pmk, Hiinky 
El.unrs ,M Iiikhk, llw di-^ha^c fttins tlir «tropu!ary may lx; entireLy 
iinhitive and i-jh br refiiLLly rcccigm^d At ulhvr Utnes. a purely 
Lt-l^vc d ■.. h,,.yL- Ls given SKHB thf l^SL. each pmflt "t daschnrge 
l.. m,, : MirmcninloH bv a pmltiVE discharge drawn in il>c »r- 

. Hi i i njr j.r Tlir ^ of ix-.Mti ve or ^LtLve di^hafta predm = 

• jiiit.- .Idirrent Hr^ons. T-hese chnns^ arc due to the vhjiouk 
rreiiLUTivius. readily utilained by* the unique spark gap and possibk 
with no other type >'f apparmtui known 
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Umr*. nf high freqiwncy app*ratias Il^vs- d ? rnonPtrat*l thnl 
sumc diitea-w.-r yield retire readily to cutreitLs tif low fiequeuL-y. rxmw 
iu L'urrtuT:, nf moilemU, iiml sul I oihm extremely high ire- 

, q.«enc>- Ouang n> the great flcKlbility of this jipparai-.L^ ii will n 
found \u niHit the requiraownt* ?f all. The npplieftlioct of the 
current by means of vacuum eta:train pstremelv eisv, am] the 
/ same rifwt can alwayti he ret-uaiu-l by the Mime Adjustments 

\Vw 4l-v^|-ns Ii niflallfc <-Ewln-ie-. hpvi 1 l.^-n ■ h*■.•■■*.I, w:ii, Ji will 
give ii tjildndi l high Ereiiuency ^| ray or ‘-par! .n Llic uml uf ci :U \- 
IblH caljlfl. The bryih uhsehargo from Ehr crown dertrode ts 3r>n^ 
;kfivl of the utmofil Allens and smoothness*, anrl nr ut-]i u rhnrnetcr 
hl tliiiit latiEuc^e oin lw aEEowe.] in the Iscatmepi ifitflout acei- 

denUJly s]>urkin^ the palieni. This poim alone u of Kreat valLLe. 

Tine whole effort of the dosi|Etiers of thin Cad has been to pan 
liucc itn easily manipulated apparatus, givms; a wide mage til 
- ’effects, any ona of whieh can be repeated At any time by the Hama 

adjustments, which are eaxilv tt>mprehEpi|et5 ^n>l mnuMinbuTviE 
AttEuugh 11 mi appealjiiee uf llic cabiriEi is timpfe and ccmvenient, 
yet the nmount ilikI variety o: kiH work that ean i« uIh.-.iih^I 
' fmm ir ;it any tiinn will put far in the Jincfegreund the iriust power¬ 

ful static machine, the lafK^“RlLumkHirfT Cdl with Its rumUn^.tk:- 
* biKli Erequeni. y attachtnem, and any nitre tdulcE apparatus on the 
■ market, to say iiolhln^ of tlbo cautery. 

We do not Liellcve it is possible by any otlser hmou^ r^f con- 
Htruetion to produce n C^il eaptilde nl id v ing such eitoi-muus voll- 
und frequeneies witlimut quickly der-t roving itself. The toil 
hu-s liucn gi^n the m?ftL txbuuslive and thorough Icmi^, and has 
reel tytsy requirement imposed ujwn it by the most exacting. 

Wu have ini l^iwtkre in saying that there n on appaio,tus 
rnonr flexiide nr under molt perfect control for U|>*rai;n£ an X-Ray 
lulie, or for Li^h frequency wort. A CJcLssl^r tolw cun be ck citcil 
%.» that it will j;|. -w L-i any degree of brillifviLCy, and this Light will 
remain jLbv'-hnrh- steadv as long :is required. The L’diI will 
deliver mu Ii -in amount nf current as to l>c beyond the npoeHy uf 
m.h-^ X Ray tubes, or so liulc iliat the smallest tube can Lu tnulc 
t<i lnucly glow. In X-Ray iirattki?, by means of the spark gap 
alone, the bor.es of the hand rtihV fese a- almost trenstparent 
vr thu wIihsIb hand itself may hu black, and lid. uAthvut 

ehiiu^e of vacuum Lu lIic Luk?. 

THERMO-FARADtC 

A unique Fealure, which wc Lob eve is found in UlLs t'uil rmly, 

■ ill Thermo-Karadic at \ achnwriii; n-hirh, hriclly stated, i-s a derived 
•-ircuit from a clotdl coil of a H^sttain pro|>ortion The current, h 
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applied to Che parent by means of either Lise vfelhkftAfrii sponge 
electrodes or meLaUie Widle.i, and an be widely varied by means 
yf the spark gap and tlbnMtat from a current nArtodhr farads? in 
it* dmucUrislira ash! ^tgoses^ip^ sneat smoothing, to ii rurrait 

hiving no Fa^JiLh* effrvl- art 1 pTTwUlC'ina wiitlltti the txwly a tensa- 

tioii of great beat, ami that IIhr ii red I seat focaSly generated ts 
■jL'iiji’iih’iii ll I liy ullii.iL hfatii^f yf tilt spunyen, nflilf by the sensa- 
tiiirfLs ul lIli 1 ]■ iiu*riL. M the metal oler uodfei ^rr lirriiijj-ht in cleie 
proximity to each oiIkt. i small but Linlliaru ar^ is produced ol 
such intcm heal that lh c i .i 1 wolditi].; uf (on a. Email scniej 

rruv iw made positEe. If two strips of metal arc attached In lhi= 
Cml nnd are placed in a little waiCT, u will noon become vert 1 font 
ftv placing both >/f the eS«Uod« on or near the draped (he 
afttm will bo strictly Coral; nir foy separation, wklclv c’.ctlissc^l 
Sufficient current may be Lafctn in tins manner witlkiui di*rnmfrrt 
in brinjT m foil brillcusey :l nixtcim candle power Lam -, whvvi p !.ll c*t 
in tine 5<uise circuit with ilie pautni Tforte current* are o£ true 
Inglt frequency, tiaeillalliijf millions ol limes per sacuiid, and are a 
mi-lifh jiri-ih ihi ilsi- D'AmViiwal cnrrcnls By Hie u-c nf (he Tlicrmn- 
Fnradie alfcuchmeni, eKMikrat results are obtained in the treat¬ 
ment of influitirriatiois, Fiearnttpa. tubercular yleept, sciatica ami 
neurasthenia. The mptfe of operation is dtsetilHid in Bulletin -hik 

CAUTERY EFFECTS 

A ]Hiwnfu1 cautery transformer assay bt: incorporated in the 
1 -iloiii-t at a sfo-Klit additional %ost, Tbs traratbmsLT gives a very 
1-TTjin rjii.'inteiy of oiFMTit at so Lull- a val-Lige that diagnostic Larues 
■ r cautery knives may Lc used with, perfect safety Thy cunt ft L 
in (MTft'ct. and the Rradiialniu are fine Tlsis transformer cs entirclv 
separate from and has no eoEmectbri with the high frequency Coil, 
anil tliere L-. abidutek 1 no chance > i getting - a high village through 
it. 

ULTRA VIOLET ATTACHMENT 

If desired, the Ultra tlisiaiM o-n pa|^ 28 may be Incorporated 
tism lliLs cabinet, imiking a simple, serviceable, and :i-.vi-rfuL Ultra 
Violet e-.]tii[nSLL-nL. 

A very simple KWitrhiTJE device is supplied! and the lump proper 
may be ntiijf-heiL in placer nf the tube stand. 


GUARANTEE 

Jl > ii I oil KuaTiintrod apimt any ilefcel in ^-urkman^hi] 

material, .r njjain^t bpm-rint not CfiUSOd by itCLpT. I|.il-j- un.i^c. 
arte ytiir Irrjin rfetc of vliijimcnt, 


»LT3^T10HT& TOB JMCEiOS Cult 


■ 
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CODE W Q ft D fi 

51" ToStiv. AIccittfliMiu 

10-1 rolt*,. 7.143MP Afitciiln lions 
| HJ vflfltn, T.-lh'ih AilcnkjiCiorLt 
S® lii.iihi .Til^rmuLrann 

] lib Vi4i*-. lfi.llffll Altcmnlian* 
] I £> vn|j i.. S5.1KQ .ULeninliinm 

I 111 vniu |5in*c( i"lLimit 
UiJll Vi-iUe lilirrC f^ITTlrtll 

S^S viilr* Itirerl Con-Hit 
Zfifl urtiEi, iHrwl Current 
.TWO w.fu. HpfvcE Current 



Ka^rif; 

Kijf-cmituu 

KnjM-pLk-H 
tiopcrLViir 
Iviffamtiofevi 
K ttp ci iii nil 
h'tMnLiiULin 
[□EATlf^tU 
[nt jr^m.lri 
liHflil.irf 
Efli nrlaio 


cjurni H Y 
K. VI V Rift 
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PRICE LIST 

JACK.SON 31 [■. r J L I- R t-OL ■RMCV CO] L, to rim. mi jiny ■.Is.ejiLLitirij.j r-.nn.-iii: 

Tli.isi . r i2 tu U.Vl HiJt 1 |IE||| PUV,- COtIUTYt r>.' La t LVilc. KrtHJjfcfle ±> >||..|V,H 121 <-U L 

J"lSc t'Jl.^dG *dd X,Mr lLdriili ^ ■ Priw, i-UBMJU 

JACES0S S3 tGIl FREQUENCY COST, ior 3IO veil* dcrnrl cnrrrtvt, ii-, :*bevc, 
n^L'Iudink' motor uuiirrn.i nr F^jn-, fi'JEKtC 1 

Code ward, 3ItMilleiHjv 

JACBSOft E3IC5H HUiQUEEiCY CUlL lor 2B0 Vulls ilrwl cun*i(1 P ;ls abaur P 
Tfld-iAdl.il A tiiBjCciE 1 ijrfienrEur ... Price, f-S-ItJ.OO 

Cod? IW'I. HwniltOrrtjm. 

MOTOR GEEERATOll Lncludb^: iLixtinp U^oc, C w 130 vuLi liprcti miTncI, 
u-brn wUl without cod S'rkc. $70.00 

Code- word. 3 Icrrutl bijj. 

MOTOR G-EFEKATOR iFichuling 'Viirini; loi P for y^lU iJiri-l Lurrent, 
■^lien iold without cod Price, JDfi.iXt 

Code ivunl. 3tiir. irr.oi. 

NOTOE GENERATOR andudinp nt.irl.Lnj; bo*, fur >UU vulE-s iLiiirct current, 
when «i|d W Ft bo Hi cod iSpkT *iri ufttlicnLic-n 

CuiSi: V. i il il, I I 1 - 1 Vrlltu. 

CAUTERY TRAS&FORHIR, :tdditiornl t'rire, (21 ih 

Cult-r MillC l f. CitrlfU^*': 

This SMnUiiFTrii'f pyi uji in fme %a ur*- Hpttrauly Jr^au coil, 

Code ward, Cg mnho 

cautery handle with -mn < , . PTii*, jn iig 

E-V^e wrrnS^ C“ujtrtt| 


CAUTERY EiAffDIiB, JUMP Priw p Sinn 

Code *oid. CutUmum 

CAUTERY CtiltDi, JM.-I \ x:t . . ... . . . . PHw, I1.AI 

wtKftli CyrthlfM- 

CAUTERY KHIVBS, Xd. 1 :& So. H . Prk*. rA^li *0.75 

See dliutTiLiion oil piiifir 10 
C-ode noTil r<<t u :1 of erphL Curl itugc. 

ULTRA VIOLET ATIAC1IM EITT 1 . iKludui^ l.unji, ■ .lN-- lm>I AtPh J>.-r lulx 

sLiod .. Trior. IfHMHJ 

Cade wupl, Canjuniitum- 

COMFRFSJiaft with finr fiiLiriz Iaim Print, 

Code wr.ip-l, C«iuhbr> 

5LT Q¥ METALLIC HIGH FRE^yEECY ELECTRODE^ nhtn mid »i«r 

in-cljr . . . .. Ihiw, * in,tut 

Cock n‘4ml, MervHidft. 

SET OF 5ES OLASJ VACUUM ELECTRODES *.-ith htoidlr Pm, 4^.0tl 
Code wnnl, Koubnncn. 

SiDCtAL If, I'. X-RAY TURE, n Bho^n no JVUT it Prion. CM lit 

(.'oit Tronli Ltqfwif. 

MINERAL TUBESi 1o V uwl n electrodei. 20 inchest L-np, very brtlLiaiLl 

Code- word, Dotr.iam Price, each CfJ.dU | 
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OJJISSLJ* ELE-CIFOlJ-Eil, 17 and Xo IK riLli-il with liquid, rv hLuhh 
PT^ml l 5 nce, r..rh V* ffll £p#ci;il wl of -in ■wrir.l cob™, ‘ ' 

F*Til r 11 f \. ||j | 

t,Y.k- Ko 17. Krm-nBan; Nig- IK. Keiinfan. «i ..f Kowl 

WlLLEMCTE TUFE, ...■ ill X-Ray lufbt Willi ai.-.v of wtihruin fee rtrfcodr, 
Very hnndiofFM- ind brtlhiiiiL fi r ; IH j., ., 

t'ntlc TCvmf, nrtfnpEM 


A atnp th iny-ri\ un-h*. 


BLOCK. TCPf for sht-ldi, |*-r L^tritbd.. fit £3 

lunj, 1 - by fifteen hlnilCT Wide nuke* \t jfriard. 

Code ward, fllvfmirtjrH-. 

LIST OF OUTFITS 

.. . , an iL" f '"■"Hi., Millitnnperanrtfr „ 

rtv.< 'innii-Jiili-i |, Thu may h* !rt L -ludcd it : H n JudrJjtinnal .-.*1 inn 1*1 

Th.*- iM-.riii. mTC- £Lv*n wntple. disk- * n d ih.lv by d«mred cd wit 
I he- «inwni^| W c f the purduwr ' 

OUTFIT ?Ty. 60. Far IV iltrrnntirrfl ■ urmil 
L rjfir VLtir.l, ILandlcbn 

°" p jarkwin Coil, <w.[.btr, fixiI ixdiiaig «.l uf int-l jIIlc nail 

!.lk' '-L.'lI'hI 

t.k-w H F X- Rny Tiitc 

tKW 5^ 7 Pl.ltUklini lUrimu L’viUliilr FhjijrrrKOr^ 
lh\K k L of Vul'-sIti.■ Ekciradus Yrj(Jk Hnmlle 


OUTFIT K0 61. Fnr the I III vmIk direct ..•unr.-.ii 
l iHlr Wnirl, Ifandlubben. 

£i*nkr n-i-mumeratesE in Dium SSs i'ji . 

Ons y.-i:nr Geincmtor, empiric, lined Ln cafisii^t 

Fffir 220 vuH.w. OfM LO above,. 4 20 I.XJ 

OU1H1 720. 62. For Ibc allflmulmf eunwiL 

[\h|p ■p.O'ril, llacidl-LH^ 

One Jartsi.n fail, complete-. ukeludimc «■[ a! nuLallwrkyrnhJesk and 
tube i.Lu.ikit 

TwpH F X-R*yTbbai .... 

ONi Jp I 7 c ; 1 ,lL iinlii il Ji-Tjmi. Cyanide Pluun .m-hup 
Or^i Kl «tf VuClLUlfl F.li i l ri.Hjk^ With 11II inL|i’ 

Cjiif. Wij. 17 nrhE urn- !siu. IK i--...J L - 
Faur j KKiin.Jn Black Tin | 


«■>.? I SO 
14.00 
10.00 
man 

S3 70-(Hi 


H7S.«t 
70 i.o 




OUTFIT 5TO. 6i. Fui 11* ] 10 Vtilti direci current 

1 vxk- wrwd, 1 

Sacise sn enum-r.iord ct Outfit N*. il!| . . . 

LfrtiW CrtiUHrmtar, and fitted ui i. nbLnel 

For 330- va|t, fc rvdd to *bov< t 


i:i-rni l»t 
CMS 
I - ' MJ 
J. HI 
4 ® 

vmjxt 


S4>V4 
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OUTFIT FO. iVt. Fur rhu dllcruatiTtg currcfil 
C™1 7 »■ i .-pI. linudTniiilrn 

i.tru 1 J-M-lcion C..||, cu«npLele r JnclLMliuQ kL ■■£ imijlli. 4 ,-L-i 11 ■ ■■ |i-, 

tu.be itjniJ . . ttilUllS 

Twu H. 3 7 . X-Kjv TilL*^ ..... 2H.00 

Chic (ixl I'L.i lLiiilIii ISiLiLiLiLi CviuiiiEc i-Ti|LirupVupe Ml (Hi 

Um* jet uT Vu'-Jinn ELectrodnc Kith HI.liuI,.- , ? (Hj 

One uI o£ six Mu. ij jind N*. EPiwtrtrtkffl l U.IW 

Om; n^ll ar KIijoU Tin., |0 priuiiyA ^ r.0 

Two M ii-iL-rjl Tnhk-* li.uO 

One WLllemile Tube ,VflQ 

iSiifl 

O01 I'll flO. B 5 . For Lh.- ] |U v...j:^ iSw^ct. inihTlU 

want, Hftmlmjimkl. 

S^rivr ,n rfl.iKWifffnt in Oid 6 i S L -» 114 . . 

M ,ilm’ fii i'i-iMldiT. mirt i -1 i- 1 -liiiu'l 70 r CHl 

Par T-h.! vdti, add io alKivc r 1 ®JH 1 ( Itij: .jII 


OUTFIT SO*. 66. For the alicmating L tirrviil 

1'odc wrin-1, ] [Lamlme-iver. 

■Oni*- ^AL'Icbon Ci.jl, oonspIcTf, iiK'ludm^; oZ eik-L- l.lIL i.■ elogiurhliri .m.l 


tube Hind *056.60 

Two 13. F. X-ku;.- Tubcj ^i. 410 

One 6 >k 7 PlalinuEn Uariiim Cyamide Pluoroecope . MMWi 

lint 1 net of Vacuuiik Electrodes vriili I Iruidlr _"i nh i 

One let oT ^bc Na. 1? and Xo. IK Electrocbri 1ft 00 

Dike n-ll p£ lU-.vb Tin, 111 pmmLlk Jl . r a- 

Tkxi Muicnd Tube* thOO 

One: WdHennte Tikb^ .yon 

L'uuiery AltMxbraeit M.00 

Oite E LuikUi' nii-.l S n.*re 6 60 

RijdHt fJikprry KiiLvesi 4 .(h1i 

Vhn Vl->liif AKudfflwit 

rifve yutirih frnipreMar Mm 

One phir Qontry Oonli . . . 1.60 


OUTFIT J3Q. 67. F j 't ibe 'Isrrn enmnil. 

Cede word, II an 1 1 malm. 

K.i'T.v in ifniinirmh'd in Chilht Xi iW fillTMll 

■line 3lotar ijerurnti>r camplrfe, fitted in rabinet 7n,IHt 


For 2*Jo v'^lth, add lo iiboiw, t^l ,00 


If 1b. J VI t til Vicki At Lnrhnnenl ii -ritsiirLd in ncfil ilian. Co any o- the atH?ue 
■iLiiht-., rvi-ef'l Xw 6ft and X-i fi", where it Li included, add $iiii,!>i, iind far 
C.lilLitv T rani farmer add I2ii 00, nbc price af handk, inn'ti. an.l ci>n|i ju 
■ lc~-.ll.'.I St pilEr II. 

In -^fdiirini;, use oui bt number □ t code word Dt- ruet nf^cify Ihe-uihr- 
Ivl.L 'll wflndl lit- coil Ll to be HU-d :ili-l il .il Li-s'llii’ i llsi- IlsrmLrF 

• •{ .nlLrJiurLioBfc u well ma the velLfeK. For Li it of code wonlk fne vn^iaici 

I'Uirriilji, wre pifcv tfJ. EcUinrik |j VCJU Wi'll l« -.’f-Ecr ijUICL Xu, - 02 , coit :. 
Ih- uiril hlfci J ciuntirt of I m vtflti, j2*hi .ike m.LLL*in«, to !>:• kEiip^L by eepee**, 
KJt r .i, iijljuton -»l]X[i Ir-. ^ IlaLldlaik^ K.>J.emkkui. 
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Tit K JAI-Itipy aPrci.it COIL 


u 


The Jackson Special Coil >M| 

!OS£SC^ 2 I£ 2 ££l) 




1JH1S cabinet wrv- dctiEned i-.pedalh- for thow wise 
■wish lo make cm elaborate tlUplav in llw-:r i>f|ice with 
!i minimum h>( 1 = 00 r space, The wuud work is cd 
beautifully ciciartcred unit, hniilv finished The calm 
JicL k about -i-t iJtirl finr-hnl? feet iiitfh mill weft 
1T--I • TtK-nr-.l The clbttr ivr doors fitrimm; the fc^ciL 
i-f the trFp stcluir 'if ill* riibinct are heavy buv- 
ellMl |tksc glass. 


:\:-i ■ihLH'.tn Let ita- cut. the e3eetTiidc& arc mounted fin a line 
rif'H" "t velvet =1111! I Jiiake a very rich ais .1 li.'i riditune display. Thin, 
niTAnRemeot am3cih them nil caiily art-edible anti protects, them 
Errnn inju-rv Brack f Si for two tulies are provided at the tap. 


TEii‘ eiihlnpt ls CnrUt in two pieces d£ a matter of ocmvcnienfe 
eii -tii|ij'i11|4 jin.! handling In the Wer section ft shelf 

I- provided v.-tiiL’li will lx- FrtUitd cf £re;lt COJiveiiieiKX 1 . ' Ik-luv.- 
r 111 1 ' ifl 1 ^nd deep drawer, .m tlttt an estra lube and fluoiti- 
Hdqvr m:i , i- hr placed therein At (lie bottom nf the ahio.it is :l 
iLihh. hurk ns which is a spare sidtiricntEy Iuckc in take ;k root or 
i’.’Birf’raI■ r. if Eh*- -Oil LR let S-c run mi direct Current, OF which cFiay 
I-!: It Mill fth'r storage if the alternating carrem is u$*4. 


A . i-Lvn m She cut, lilt spark gap. rheustaS. and starling 
switch tre Ei m-TL t«ML on list xbh of the cabinet mu of the wav but 
=™*} p oS 41-ccv; The Mmc il^Egn oF portable MiL-cmdaiiL-i U um-i 1 
^ m the regular J^ltMiu CoiL t for only by Eln^ incllicd can (he 
entire nui| ut of the coil be delivered hi Ibt patient without hnk- 
mc. It i a well-known ■"=l ■ l tlioi trrrrtnts of Mrcnvrlv huh 
l‘r*:|M6n..:v. 4 li generated by ibi^ Cnil, cannot be carried for onv 
■SiiunL^ without great Um The keatmont hv llw*r portable 
ymmljini-- it an important fsaiun: prribcdiud in ttu oilier coil and 
My covered by our p.-itent*. 


All current •. High Frequency, SinuSwriul, X-Rjv, Tlienno- 
Fwr^iOit-, and D 'Ar.^nval. which rim obtain able Frosu the regular 
JflClcwn PoLE. may lie tiRK-uniL i'r im the Jackson Bperijil Coil 
Th« ultra violet ami cautery nlmcfcmmt* jmtiuoI be iutluded. 

u 
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S w c l t and Lewis Conipan y 


PRICE LIST 

JACKSON SPECIAL COIL, •:>iuwii in i'lie, nk-1 minis i\) rl^ctnrJi ». rordpk rUlil 
LliSh^ Mjiti'I, S-'-r tlirmi'inif L-iirri'itL PrUr, fcihj'i hji.i 

C:-.lt lVnvriE. K<i- h.-jI'.ilI 

JACKSON SPECIAL COIL fur Mu vn|i . dirvci rumuit, t . a hr i My, cnrliN-HfiF 
miAcr ipriLtml^ir , Pffa*. *4 5ft 00 

Ch.-.Ipt WuTiJ KiUhtIUI 

JACKSON SPECIAL COIL hjr K1J v. I- dirvc: ■ nncmi .. lahrcr in/lmtfnj 

fantmUr |\n.r, MJO.LUl 

Coda vmni, K:tiiar rliEij: 

OUTFIT NO- &A- l-'iir i :-.i.- jtL-unuLn>; ■ urrtmi 
Cwic tiUnl. Km.1i ■!■ wL 
Jivrk-'ii Sprcial f.VnL u ilicmn in cut 
ttnr H. F ft-Kay Tulx- 

Ow* ft s 7 Fiiili-nmi Ffarnim Cyatuilr Fiiri:ri?M-vt|h-> 

Knur p iiirnU lllr-rlr Tin 


OUTFIT EfO„ ML Pi>r tllL* I I- Vull I nun ii:r, 

wurj. K-iWif( 
tin.mi' ni in OutJiiL KiK 
Hi;rfur Oltutm'iit tided in rjLincE 


For £20 vrJl, ilLrecl cunrnl, uLl in Ihc jOmyv fcftUl 


i:w m- 

] 4-.DO 
Li! lAl 
1 Ofl 

* I Lift Ofl 


* lUft fill 
T0.I1II 


ft L7JUKI 



TO* WaHK Gvr 






E lake ]jk-;Lvurr in jitmoaiiviiLK n, mu- fn tn da uf thf 
t' I-..-I :i, j-r..:- 1 ; : , V ’ (. 

■“"I High Frequency Call, 

, T5iu CqJUomlMiij^f aa it ihws n |J the Ix-si featura 

Pl the hj.irarJt Loll wuh the s .,irlt K1J , nn.:! themio- 
MtjkIic attachment of tba Jurkcon Coil, m, w* ccnfi- 

tn ™ ur attend*‘ * ,,k ,w 

The IS tU rfl" n r t " aw 3S ' f. 3a -f Ceil i„ ib nrime forma. 

Tlit fim or floor typo, u airirtiy fur iHl'nir Th-- rah- 

Jf 1 s: ; f,f quutetal oak, tvnll finish-1 Ithe v, nr „ 

rj' r ?7 re - ^ :,h,J nnr ™ lU Tl» nxxui.j^J 

V, f kl > ' ^ 4,1 r 1 lUlJ tlir Sue m I.-Ike Vtoruum 

clecb'Dctcjs, corilfi. und the iippdli-T parts, 

All ™tL’he* P.IU3 CiMihertJCHM nil? «HIVt^C«ltjT On tlM? 

l 1 ? “L J,nrt ai3j uf ? ^f 1 r 11 ? tliC woodwwJ,, 1 ^ tW is ,Mh 

™“ bfC “^ » r “Odemial filsiu-k The Kpork is pcWccLlv 

vec fc,:iw CbJ ^ rtnvMt ’ rincS w,SL nifi ici?hliurthStoi"t 

Thr tiilw Ri&nd « v«r\’ conitaniently Th* uprirht 

i- AttiH'JKd tii the fide oi Ilk and the ami fo? Iioklmg K 

LuLl- may |» user| m wilh like flrtir Mnml, if d^ired. 

The ^huJe mfctiiL li lay 1^ counted op eaatojM .u 3l j ,^| v n - t 
•Iwm tlK uihi-e or liogpitd. ■ ni jVm ' 

The Cyejcrne ^ it reaUy tin top section il<Mcribci.l m Hu- 
f-nrcgC'ing ieel>1 is inte^jeH for us^ cm u Ubh or limit 

lh. syliTTing in the nn, vou will observe Hint (ho Fortoblta fnil 
n H v he cju»H w ■’W t(J JttFilce a very wMWjiaet . nw. Die ,|, nL L-issi*jns 

n«!?^ ra,7h ” * ,Hle - ^ twmtycine inrhes kntr. 

? ,S ? ' T " mcJ . b :L ,lTtrl t,JT other ronveyanct- The Lu& 

• diselmnse ™=Ih, n-tc,. may also b« pbc«| Lnsi.h* L -imr \ 

stm F" n pi^vuM f.-.r Silver,wince in earning Ttn- iL^ir \K 

i...iA,- jf MJlKied sinrd wrrtNl be Ail li fully *nd verv o«». 

intfat *' ts rirJ Kn,l " l rihAl llie tr> r Btction ouiu,* he acci- 

IT 
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S w c t r and I - e w E s Company 

dentally displaced. Tu assemble, it is ncctstiitv unly in lift off 
the tup i d Uk and invert, it. 

j\5 Will be Jcun, cadi coil id npmpletB ill, LLielT nail tr> operate 
il is necessary Lifily to connect m the ]^p socket bv means of a cord 
Qitrl fitu-,'. The above cotEs differ nqlv in the method of mountiuj;. 
The winding, general ecnsmictiiKi and oftccls jut: the in lmlIi 
case. T:w dftdftncv Is v try l%h, the volume nt i^rfnl Riven la^e, 
and tile nrllabililv absolute They miy be mu <nntimi«uly lor 

bourn V. nhimi- ‘Ftoppinjj, adjusting, nr overboiling 

THE SPARK GAP 

Tbr Spark Gap b a mi^diikatitm of the: one lvhkh has l**n so 
liL'iirtsly ondonwd t>v the users <1 die J;tL-ksnn foil. This K *p will 
tiiu m-fo finitely without my attention whatever It l'i qrljuMtcil 
bv turning a > w\v on the n^tsLde of Use cn*c TJu-ru is no apprc- 
■''i-'l»ltr siuisc or liK r bt irk annoy a ricci^ifipatient. Tu rpiote from 
■t u*er oE one oi tlsL-^i Raps. " It E-, rwrfer;, n n ■] givew ;ii.s.ihitrh- no 

tTOl ’Wr " Tls * reKutalion- ii excellent. the- vnKfa*nitm is *jmph: 
jlriE Impossible iu out i?\ "h] C f Tbr. .sounds like |i3 rCeUtion, 
but it is an absolute fact which will Lc proved by um in uadi 

regulation 

Xu attach tbr* coif to the electric-light cwwilt, wnew the pbi K 
rm the end of the cord into the lump socket, and *1ip the emmvcinr 
°™ t ilc tiWJW pair of pins denned for i| It will be d-crvcl 
tlui iltuTe nr? three Hds nf the** When jhe first *el l- used, th^- 
'.'LLtput of the coil is .iu.ilI tuul c^relIriitI'.' adapts! for vacuum. - 
wjrtc fjrcoE rait^e in possible, for in- means of the spark van 
tmv.dcKsmJ effect may be obtained in. tlw. 1 eWirfi.lo from vorv farnt 
illurriin:ili iti to the m&*t brilliant and powerful- NV fhenstat is 
tecfuinsH, 

X.RAY 

The second fiet of pinr. is designed \n givw more pmvrr, nail may 
u - s 1^* X-Rav work where high penetration be not desire!, 
hr treating disease of the dun, etc,, alw for oiiernting iFurmo- 
r.imiiir IfL'-re tht urtrac range is procyrable. 

The t h if lL m- 1 nif pi ns i s u.s^l for e he iwivitit X - R*y werk 1 Vk> 
iiuicIl Mllrl-.t lip !;;uit ■ f tfile. The fltUftroscopic etTerts -ire fjjie, die 
penet ration mid ilcJinitimi ore noexctlSed. Pictureu ntnr tie mark 1 
m rxetcdlngly sboH bine. 

n^- tulrf r-Uutnl i:. ingnaiously a?r^ngerh It may tw slipped 


Tfin cyclone eAim it enu 
u 


(C) Jeff Behary 2019 


12 















Swcit a. tt d Lewis Co mi puny 


iiLLu position iiis!mttLy r and israrpHbk: uf -lII tu:ctfisan r adjustment*, 
A spark gap device for Sewering the ViiLTintn sai Ltic- X-Ray ;* 

also pitmJeil. 

Ill ..ur toilet that, thi^ 1 njp^ wiU nil a Scnii-f-pS- wan?, uivmy 
tin 1 v *h* the various X-Ray and high frtqtwncy currents hitlifrtd 
obtainable nnW in lnT£V £iA>] CKpdlJiiivf jipjisiriluji. The consumfi- 
tion n-f ekf trirfty in small„ tlKTefom llie cost of run-in- lh very 

Tlte coih are de-ii^ned to ^llei from the oUcntnLiii^ current oaclu- 
i i velv. tYhcn only t Ml* direct current can W uhiacneaJ, u tut ary t o li¬ 
ve rtrr may he fumwbed 13 supply the iiltcmali njf current For cost, 
.-rfc priw lint. 

PRICE LIST 

TILE CYCUtfJtE C01L n FI- r Type. in-lmlmi; nil* %u.fu\ ai.iS . -..vi—.1 irijr 
conh ri(^<! I-- mn .in iiei■ ,.li i-rrur; ins iT.rrvnf I'tut.*. #E21 mrt| 

Code Vrurtl, Gloctltfen. 

THE CVri,ftaE dOEL, C M ■- L Ty-|hf, irtrliurLivE Uitn I<|L'I i Mi' ii*-. iir.if 

cxir-L. Ln run nis unv .ktttmuling rnnrnl J-lWi.fiG 

CmIc Mnll F Gl4riavWHr F 

THE CYCLQHE C01L n FoniLlde Type, inckilijij; iuU 1 Hiiiul au-'l i r m-. rinjc 

cant. lAU'il (.■.■ run uh ixiiy jltL-mnLui n currml I V.i-r. SlXtr.lHI 

Cc.*lt- tv^pS, Gloril™r 

ROTARY CONVERTER Mr *-k..■: l'hlj: iV im vi-lt iliml nimul to silHT- 
n4 ti5i^ . . Ffice. *?ara 

Cad* wiwd. Ili.rvLl tinp 

H.OIAHY CONVERTER I -I rhiiii ;u i; ihr -JS 1 " >:r Lnn ninvni :iL:i!t- 
utias - - Friw, *sin,O0 

CVwte wori, ] lefviinuri. 

LIST OF OUTFITS 

OUTFIT HO, 7C. iSf *ltemn< hg r'inTTi! 

L’txk Mr cirxl. K^mjtultlFr 

TlMi I'yi-I IU- c-=«l. Hi*.* Typr. ^HfituHtlnn CuW aUad 
tinr ll. I''. K-Rmji Tul": ■ - ... 

Our, 1 !*, 7 Hnllnttna tUriuBiii'iuJiUtf FIlkiiv^^jn; 

Onr set lj| V>eubnt RRctrwk«. 


OUTFIT MO. ?L. For Hu i-.-lu. drive I mm-id 

t’+jilr MhinJ. Kjiiukook. 

$ftllK Mk i SIII NilT^Lol Elk GvlAl Rul “0 

hff1n.i> CunvrrtKT . , 


Fr.r Th\ vritu, will UuIh-lt 


t'I\ D i o- 
ei i:-.i. 
10.90 
flgOfl 


TOlW 
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S w c L t and L e w i $ Company 

.T 'j ft 

nmr.t), nw 

ODtI'JT EfO. 72. Phi* Liiir .ihcmiEinj’ cur tea ill. 

Code non]. niii.i -.L-Hije-r 

Tlif- Cvrk.nii lVjlI. PVjut Ty|*. JaiiuiUpie Lut* . . 

IVo 11 r. X-ftay Tube* .... 

One ^ f E'Jhi i:i i.i3i FJ-uriuik LVmide FIuittwmIh; 
tliie- ktt ni Ymniuin ELectrode* " 

Fcrur pi.ildlilp X-Ray Eod| 

fSiii- 17 olid HUH $!□. IN Rktftfudr 

iuio.od 

. . 2S.O0 

10.00 
■VOO 

1.00 


tifiOOO 

WT FIT fTO. 7 A. Fl.( 11D vulli. dime, curreri 

1.”>‘H It 1 WOrd, ['l.UIAJlUI I 

Snine m enumstttttl hi OuBlil Mfc. T2 . . 

Itol nry Cciu^frUr 

. - I23U.DO 

U*a 2:ai vcihl. Add 120. ItfKo nlvivr. 

13EH.4H1 

OUTFIT !TO. 74. Fnr the pfemiLinR ntfim 
* Vrfr wwd, ECii^kli 

Tltr Cyidcra i'ull. Floor Ty-pt, Ln^luiltiiLf *ubc stand 

T-v,-. 11 V X-Rmj-TuKh. 

DtmiA * 7 l :, Uiiir.nn JH^rioni Cyjitjdi IP1 a Otoscope 
j i 'oitr puLibii X kii y Foil 

( JTW- irt I'lf ?ii)f f^n 3 J (liul NlI, 18 E1l 1:E rixle* 

I'JHil- j-c iir V-neiiium Eleti i lh3i * 

Tv.ii Mineral Tubes 

i Hiidi Frequency MilliahiueinTnelrr 

and Standard nf Ftow bland 

S2IIMJI 

21k 00 
iil'I.OG 
1.00 
iara 

MNI 

n.mi 

^ILKUO 

Add 


fcmoo 

OUTFIT FTO. 7$, lv. r 1 10-nnlti, dm-rc tiwmil 

Code word, '-CnaMn.-idm 

Same jin. L-huri:# riiii d in OuEfii Xm 74 

Ratify Cufiiverier 

4205.LHP 
711 LHP 

F»Pf c JiTI vn]|H a-dd SJl i 1 Ml- fa AtXiVu. 

jaTflLOQ 

OUTFIT &U. 70. For ltai- flit era Rt bit current 

U*k wivfi1 p HlurfLankunL 

Tlir Cvi-tan- Cuil, BtckTypr, including iiaba hhuinl 
r?ih-[l F. X-Ray Tut* 

1 W -S I 7 lliil Simm lH.qrii iriR ( 'ynn k!r F]UQPi'jM , r.fw' 
f In? set nf Viicuyim EJr^ linden .... 

tltthM 

l E IHP 

in W 

, e *.00 


sal 4.00 

OUTFIT 00- 77 For 1 1 D vri|Es dipfCl Olfrtftt. 

Code WL.rd, RManthn 

burm: m rhmiiKTrn w3 bi OuEfil Xu-. 7- 

MUry Coorofter . , . .... 

■Cf/HP 

■Ftf IT2V vuIej. add 5-20 (ftl co ahen. 1 ? 
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Swetc and (a'w is. Com pany 


OUTFIT NO. 7 S. Fnr t’ho alU-niHlini* ciciihi! 
Code v.ionl, R]nnLnjiu-.Li, 


Fuir Kio wrfU, M M0.W1 tM ataw. 

OUTFIT MO. so. Fop dir- olterultiq; cumm 
Opd* viCiKl, Rhrdenc ibm. 

TIlt rwtirtr- CaJ, IMI Type. jru:]udiHK: lti'«r -l.i|ii| 
T.snjt j- Ji.|4.,> "I ■ - , . , 7 , . . . 

■'■ II- '• ■■ 7 I'I.ll im'.ieii. EJ-:L1.1.1.1 Fluiifnwb.'.j^ 

Fwir (.H.-ini-h X-Ray Fuil 

One tc t *i -is Jvn 3? .Ln>3 S’ - LM RlrctrcHlen 

One siit Vaciiiam ElKhoks 

Tv. r. Mijvi-m] Tntcn 

I'hi-' Murli Freiqumcy Mill«n.|Ei | ! i tin\~ici 
bate and KL.-.ndiird uf PKttr Si und 


OUTFIT ffD. * 3 . FW 110 WiiH. 
C-aV vi i lEiJ , KJl p IkllCCs*. 

Sariie U c«HHi*THted Li: Out Ml >m -SO 
Retard CwmtV ... 


For SKU YUlK nrlrl S'JtHO11 n *lnwe. 


OUTFIT NO. W. I-Vjt Ihr HlUffsi^rin^ • urarl. 

Clinic wnrrl. 

The CwFoi: t‘ai3 r Furtabk- Tvm-. uttLittlnp tube tlaral 
Oik HT F X-lUyTube ■ ■ • 

Line ft a 7 H^jnnm B-iminn &vanide Khlufive«i-ij| ie - 

Ow «t rf iu Vacuum Etortrtwi ....... 

J'Viur paiuiili FNI. ■ ■ 


Tlir tlyck^L 1 - r<ip. Desk Ts-tk. mcluilLniy tu.1^ iLj.n-1 

Twn II K X-RavTiibM ‘ 

Hill i-n % 7 l p l|Ltqiion Etarium CyankV F\mnfn 

■. h ■ . ■ .* \ j. r. 1 3 :• • Irrhli-H 

Pour r.Hun'Ii- X-Kny Foil 

Or>fl No. 17 and-ini'X*> IS HEctEir-le 


SLSFh^' 

mi»> 

LFINITI 
.1 f«l 
1.00 

A no 




OUTFIT NO. Tfr. For 1 IDyoIl*. dbret L-sinriil. 

Code nmnl, PliodiMm 

L-’iisut .Li i liiiiTi 1 . 1 r.nI'd iiil>u1tji -K 

HmLli v CtitivefTer 

+ ■ + + 

TO.CKi 



fcHM.UH 


a 1 JSia ! ■ I 

l A till 

1 IMh 
10 00 
J>-04 

TW*W 

I*™ 

tzaaro 


issouw 

7U.0Q 


MOO.O' 


S3BG.flti 

H.IW 

4k HI 
L.Hk 


£2 ISAM* 


_ 


Swett and L 


c w 3 s 


C o 


m p a n v 


OUTFIT Wo. 04. 3- rtli-iilL^n iLiLiv^ iirp-ni 

Lodt wuul. Kci pj. 

P 1 * i^^rt■l^l^ , Tyj^, hcluiliiis* ml-*- Eland 

Twrall P X-Rny Tutai . 

Oiu- fix 7 PUrinum raiii =i i^nnidfl Mliuawni* 

n^i. «-* nf kLs VaLHaueu Ekrtrodrei 

Ei^hl pouailft 3£-R*y Foil 

r>mr -art dJ >ii l’lnH*..|i- . X© 1J mui N,> IK 

On-: CarryLisi" Coai? fi.if (uN:> ami 


OUTFIT JIO. 91 r F.tr Lhfi a]|#fTriiirifl|| tun^Tl 
n>1e 

Tbp ^vu-S icir ' -i ||, r'mUlik Tj j-r. trtclBdcmr iut«: hr. i i-.i' 
Tift.i fi. F X-hbiy Tube* ..... 
ikir , r . «c 7 llaibiiuD Eijuniih Ch-anLtk' P 3 ih. n sm 
OIK irl or *ix VucotlflD r 0.;.;5 n .-:lt.< 
l inir punukli X Hav Poil 
Ode Xo L 7 Mill Hrflr*" fCri. ]K JTIclE l>wt# 

T»t Minimi Tuhn 

Cbv? ICLjfti PiwJb«K¥ M]|]i.iin]Mf¥-mn-;rt 

Oik Carrytnjj Cnw fw lube ;ir I elrt-c h...I.-. 

Oik Flxw Tiibe iHflhd . . . 


J-.46* 

«rirr|L» 


M ' 
114 . 1 X 1 
AUJ 
J.00 

iUL«HJ 

MMM 

iLj.kuj'i 


*3^.00 
i.KI 
IGQO 
• r . Oik 
1.00 
4.iW 
lUlO 

mm 

io,On 
10 4 m 


TIjkk 1 pn«s ifirlipV Ibe atti’-ii^py ri milccLin^ cwiIl 


A nkfly tiniihnl C-*riyiii K Ci*- tu«y hinlidn -1 (i.r i ran-iKirl ins; X-kiiy 

take fl.fJh.try rir. . ..Pniwt SUJ 00 

Civile InunJ, b lirlllL. 

y? ±"-y ihe ibov* PMititi be ^dded i| M - Lwk ;md Hcamlnqiil r.f lIic 

l--.. . • ||.IWTI -III l^lfsr ihcT.*!^ SlBDlJ fumi«|M| ^i|h Clich 

k> 4 I ic'Kty I at -nrinclicd, firf Ihl.fil 

t'lKJv ^nl, licflu-ih 

li tb* slirn-t eurji-Ht .ndy Jb a^lar.lr .i.| | th< dl- ve c.mltt Ok mi .1 ,il 
t(ir fi.lRT?' iSan.VWlW. 


H.fiO 

l.-frO 

£.. r 4k 

l.iHl 

.1.4MI 

. r F 4'ft I 

3- .-in 
.1 on 
1.50 
750 


Books 

Ksdsi-r1h.u.a|.y. Fbaudbrnpy nmt HiifTi TnmufiKy Cirmnti . I ij™ 
KadwUwrapv ah.3 iLs Appl«M»h Un Skin ] — ih 1 j 

^ ur " nt< ;?r Hkll HipLcpIijJ Ilf High in.1 Oiber Km|UM.-in V™,,. 
I ■ inm-ftHvie i - L-m-fal ogy ..,h.l Kta-tm-ThrrawuIiHi A I* if - ■ 

Suutf Bkirub - 5 itut.r f 

LitflU ElUrry - CItm* j J 

JJr'ili. ■ il 11 m3 Piuflirpl EJiH-ifiritj- RmJkcv U 
Ktecln»-Tri^i4ipi?n1kiJi[ Frsrtwf .XV-irL-j-ji^r 
KIPinpnliflllTfni'F^I liadabthenov FrtimJ 
Viluntory KtSnuilhtinn Pilputi 

Mtcb jji mm I Vf b ea t h m Tlicrapy — £'i>m- . . 
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fpimri'na 


Swctt and Lewis Company 


'The Kinraide Coil 


Tlw Kinrniric Cod b too wed known to require an extended 
description. 

Briefly. the L'rnl im fd ike high frequency typfc, is dRsigned lo 
pun citWon the Aired ivt filiernating current, is substan¬ 

tial end reliable. 

Hiring iu the peculiar method ot eonsmicltonp at U imt*EsEbJn 
l.j bnnk u down or hum at uul. The X-Ray wr>rk thni may I* 
acconipUihed with ilib Coil will com par* favorably with that uf 
:mv cod, anywhere pear the same price Tire current given is of 
Ih^Il voltage- large quantity and of high froqiicnry, hair rms il high 
u* riLlier Lhe Jackson or tfci£ Cyclone rail*. 

Fr>f eulwr X-Rny wa?\t or high fncii ucncy, rheostat fthmUd bo 
ilacJ to regulate the curtent. 



nir SISNaIPIK 3 EEh;ei IXHOUlHTr call — * 1-Tf.nv.k.TCKU ctmh St 


'Hie ttumidf t'oil ... . ... r , , ■ - ■ 

If thin i -irni iiiterTaiiLitiK currrti l* uf ilII Vult*p* (ruin IIU to IHOfl 

r-N i Ufa, *Mm . 1 ■ 1 

Ah: maliii£ Current C'oJ juwI IAt?* EumLnncd . - ■ ■ 

kliecstut ***- .-*-*■■■■**■*** 


*M<MU 

to,fly 

IT&W 

i.oy 


S w e 11 and Lewis Co m p a n y 


LIST OF OUTFITS 

OUTFIT NQ. M. F«- niirrt I’lirrvni 
IV*lr Wmrl, Unjnllk 


One Din'd Cantnl Klm,h>Il- L\i|| ICUKLHI 

T wra Tubes, Type K . Itl.LMI 

<JlSe PbLjl| Mill ttHjitHt) I yilli I lie HMr.n KKOpT | Ll I Kl 

<3iw V\cnf TU»£tnoc| 1111 kI 

Dm Rhaovtit * „ . . r r.® 


IIRtttiO 

OUTFIT HO. -3-4. Fur AheriidUui: Lhirmu 
(>xk ii ,'i 7 n 3 r Yt-ilifl'Jiim 

One Al lemaibijr funHit K tririiili- Civil £ IM■ t. lHP 

Tu d Tubes-, Type IE 2 S.Ufl 

OfW fp ■» 7 Plilttlklkn li:,r iLliil CyS-fk'd*' Fliirirmfc.-i ipu> ]|1 041 

Hiw Flrsor Tube Al&jul , E4HXI 

riiw- Klimtat , . , K.OA 


OUTFIT frG. 37 r Vtif Ajcrrrudnlj; rurmiL. 

Citcto worth TlmiadH 

On® Ahi- n i-ui|ji fi aVn-ni Kiimiiik 1 0--HB ruict VEln Vvjfct Ajtjhiriiuii 

icenMud 

TwvTul^Tjpc H 

I Hr.- ■> 7, T Flriliiiujii Itanium Cyaui-lc- nu'.-r.^roj- MP „„ 

Ihic Floor Tube 3land " l(f CN5 

Due ttbcoilul , , 


$231 i mb 

We reeararmEnil lhe punrhrise of x Hftt ut YrunuiKi F r 1*irfch■!>-%. J. r , ilN.S, 

willi ouch i,r lhe shcrM out fits, Abn fou r jn iemlior X-Rav F^i«I. |irice. St.im 


$ t HTi 1 hi 


•1TP W 

I ik (H I 


The Boston Ultra Violet Lamp 

Ttiis m:ifiL is fiiuuiit*:d i*ni a piece of polished hLs rte ^nrl is 
iiit*nnL&l t ft ii.styn u> the “iv;dl. A-r m the L'lLrn, iroo elixinf.SL-, 
□ru i.L'iij’ I, with uLmalar reiiuLis With th%s outfit, i Lie patient *mn 
bolij the lamp by the handle and use the tnud Urn* ,i« a com- 
pressor SumcLcnt cable is fumshed for aJl onlmary uses, 

Thi^ outfit may he used 1^0 am r duett tLim;ni ermiit up to and 
including 250 Volt*". 


t\4* w-jcd, EUgJLiL ... Price. frUMM] 
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rw.', i*>.api 


Illuminating Box 


In connection with this siand, (]*# l;unf. may |*r plartd 3t miv 
nnjlf or height, and related m any direction with ease, Very little 

heal IS gChSmll-il -1M-1 nil ■■LW>l3T|[» u-f colofin]^ device is iuii. 1 'V-Hirv 

The art h very riel* in invisible Ultra Violet rava. to much so 
thiit U« ey«* must I* fm deeded with glasses or some imamu sub. 
stance at all Ieecics. wltan nmir the Lim;*. 

Thi- l-of( of r-Jnning n lutasji..f ihh sm-t 

Him it ft-ir ji ll eriniliTtL" CUM^ 3 ;l i^nl V 

1 ■mlvc t sii-i elec In>iU-■ jmi| tM.ll ijfc'-inirtions fur tiM! eu wii]i 
earth I mni i 

The Iajjijj w-Hrh foriTLh a |iiirt iff ikk nppnraiu* can be atiached 
'■■ ■ il, ‘ lv.iiF:fca'le VdiI.iud »-si the ttlEcrnAtinj: rirvuiE it wEL| h ow _. 

■ w f . ■■ m- ■ ;ir' In riL-Ei^l till- I- -ii L.. our faeitfrv in cmlirr t ■ | 1:i vu 
I 111 - nwewrv WUifflt . F«nt nn a 13(1 i:]tan K i* ' This can 1 * rlonc 
withuui Hli*Ertmonc Lu iSi*.- Porting of ike co-iL 


.Hu ft 

hrmh-nrip 


ft™ tcSa, tte 

f he.nhdc.senameUe.t White and a nulfcta./ ll0 „, w uf 3 £^ 
.|« 1 |)S ant hu airjn|{Ci! ;li to furnish the proper iIcetm ill ilium til j 

4 Wi11 thovr « an ordinary x-k,, 


/"Ip 

Fwm tr-fTf Li 


Ultra Violet Effects 


The l lu-j -,li<jwn beluw generates the true Ultra Violet 
rnyi with liut few light rays. We have taken advantage of the 
lint that n.».lniHT .amb of high voltage. w lien ttsed in c. n - 
invliMii with iron elect™]®,. will prsluee t he I.'ltra Violet rays with 
few Sh>1lI or heat ravs J 

The him,. i« n-nHy a diminutive arc. entirely encWl in n mice 
nnki-l nue, and hoviflj in front a fine rock-erviitaJ tens which k 
ficnetil;.' inutHtiorem u, the Ultra Vielet ray. 'instead of carbon* 
1.1* eleclnxti-s ol Hie lamp are of icon. They are ryeulattd by a 
fmnll thumb screw :ii the lock of ihc |,UH f i,' and are very easilv 
4 t]junii-ii rhis iiun.fi mat Ijv :-'.if;j.unc.l by any available stand Tt 
is. bivncr. designed with nedal reference r-i the H.kt stand j[| u *- 
IraEi-il rsrn piL^-L* ili nif eJii? bulletin. 


rrfighi err charges bn paid by ihw-ncr of toil, 


w ctt a n il 1.. l- wis Com pii n y 


L VhJu SorUam 


i pauy 
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S vv e 11 and L e w i s C o m p a n y 


X-Ray Tubes 

TYPE Hi F. 

The type H. F Tutewas iitFugn*.! specially (flf use with high 
frequency ™h, and in a modi-ficitiffll of the old Type H r combined 
w-ith the valve tube to vjiJM- The reversed weiv*s ate choked hack 
so that lltL lunnisphencnl dfact familiar !□ sialic urere i& 
produced. Tilts Tube should be n getwral Favorite,. ai It i* enable 
ofvcrv hntd u-.:i^i‘. ll if. nvnmnu-n.ln! fur all coil* givm,' zM allPF- 
naling current. The Tube u ftrrtgly built, the bulb gE gc*>d she. 



■ I'HCaJhl. It F K-M4-V TVM 


and iSitf tmnuuds are well ■upporled. so that they will nut Wat 
down either in usi- nr during trans|Mdfltifln. 

Code word. Dejer . ■ Pri«. * 14 .® 


TYPE K. 

This Tube i* «f gtfjod size and shape and b deigned far lienw 
wort. The jmr»-.5i* i:; ;vii' heavy And is -FLippaned im :l steel ftud. 
It may b* heated tr> :i tingbi red, and held til Ihta point far a 3*.■ng.- 
time without danger nf Injury hj tins Lube ur anode- The deftnitloa 
:iitd penetration are MOeptibTWdly good. 

TIlc Tutx is filled with ft chemical adjustment, which may l** 
Operated either hy beat nr -| 1^1 rk. If Lof much gas i* driven oil. d 
wil l be « -absorbed. if Ihn Tw5m-‘ is allowed to wst far a short time . 


C*4s wofiJ. Ddtutre.. . Price, 



1 


r 






S wc 11 a nd Lc wis Co mpan y 


JWrf 

IiNp-Ji,tw 


X-Ray Plates 

A pup| R' pf the following Fite-: always in stock. Thfi^C PUtes 
art BpoeudV wrapped in light proof pwiper. no plate holder lieLng 
required far use with the X-Ray. 



i ll 

ES^JtS^ 
* x. :iu 
to m :iz 
11 * 14 


S 3 40 pLT don-n 
•£ n<l j«r doz.cn 
3.40 cLsi^n. 
a ,UI jjerd-k.im 

? nQpercluuii. 


< Vh!«- a .■£■.! Ms iLk'iTKaii^ 
i'i.h!i! iviifil, ELnhuullicfi 

Code word, H'.njm-ytrn- 
CwJfl wuril. Ri a taring 
Code wijnj t 3i ! n i.i-K criL 


1t rf: il mm rriircT cumfwr Colta 


Tube Stands 

13** eyfc im s*^ 0±h 

Th- Stand nhuwn in. iIlc L-ut is c-iip^able of nil ad] uatTnen is- U 
Will hold a tube rigidly b any iiuidiiiiti and ul wuy Itcighi 

.l itew iiTTung^mcn-t ai DaimvctJoaa. the vueitum in nn adjust- 
:itiU: lube may ht helil nt any d^irwl j>otnt without leakage through 
stu> i-idri’i mrTir This is very important, ai hy lilt older me thuds 
ihitte WSV! -L erm.it.nnt leakage which tended to lower ill c %-a(ruunii 
TlLb -jme mcih^d nt" comitecrlosi U now tiscd u-n ilII our M:m-.ls. 


fUwf Tiibe SLnr.d, -with Ad iudahlc b^inrk 

i. i i| Jinil 1'iLir aC Cordfi |IO.hO E J <*1e ^-Qrd. Finadnae 

Set af t’flnlr. bi-inily iBfUtated l.«l fV4r wri, FbmfXta 

Small Vi'-.lrr Tub.-tnrl I.®. C-Ktt vw.^|, PisniF 



I 
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S w e 11 an. d L t: w \% Compan y 


Pari 


I 




Milliamperemeter 



Is ha* but recenUy Imcn possible to sftcury n Triable meter lo 
measure curiums "f fciiffh anil otJuir frtjosiwciflw. Tlw- value c«l .mi 
iartnufuent o: tliLi son inrni be «mce4«r.J |.y 41Ij, Fr/r all-futiiitl 
work, tlw une ilLustratfed Li without fi j^r- U will rceoid accur¬ 
ately the <1 .■sage on jiny iiiDwnt which * ptiy*iFian may wish lo 
ttiiniiHSfttflf. jjaivuiLk, innulie, static In^h frequency niul X-R;iy. 

The nicLcr bpu, ji Iti^h uryj jl |piv the fpnrLifr reading to 

L!-’iMn 1 iHilLiiiEi 1 [iiTt 11 !, atid ihe latter tn 2 oV. The rase is of beautifully 
ll ill'll r S I ■ r;I--, jiekS i-s. rn< i-un' l'i t oq an oak latise, 

Full ilirtirtiunT for cortnectipp andt ^perilling accompany each 
iaitrucucnl. 


Obd* *wnl. Prit, t3O0Q 
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Svvctt and Lewis Co 
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pa n y 
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Vacuum Electrodes 

ki u Th °T E l* ct ^‘* JlT W ' M sutalMtili, 

highly coiQ.ji&d, They wim vrork m either a *udl or 

lri Ncrt l * *»■ I" «• ttpedalhr fin* 

Id OrierU^ plea** qnnfy «]o« d^ired. tbov - 
In nr.:f’-i, 1.1 mc rw|, pr ign ite. 

J;* H For G^nn-ral appEicHlion 
\o, S Fwv^innaapplinLifcin 

™ fir-hnJ i|i|i!irnEian 
pso. I I rnr Y'njpranj ,i 
clipped prtil 

No 5 For uietfeal 
curved *nd 

Vm iJ ^^bntl.^k-iidun^*^^! ! 
f. M f-Tsye upplicaliiu . 

h°- JJ*Hil£le Sp EWtndd . . 

]ti dnicniLc-r Elecu^k- 
lH Goia*for kkctRVk, fnr k -ciwrraJ 
tonic tn^tmerL . 

v . L Sr * lugldy eefatM ■* Nth IS) I 
JSO. I Fcj^wnnatJuUllcHpiiie Htuiped 

uke a. tyiiirtc Jorjf i V1 

rme t^r ■»J-: I.,3 HindtaamJ Co nil j;5i 


made, ^nd are 
Static mrn'liLne. 
in color dTeetv 
U? fttmdihed 


f ^ |>j:lit4 Ek.:«|, TVj E IL 


WiLtl 


SL.H] 

1-90.. 

I.Ml 

i.ML 

1.-60. 
1.50. 
1.50. 
1.50. 
I £0. 

300. 

3UU. 


w<,n! r Kntrucrjii 
word, Kminr W |ri 
w ord r Kj^rtiipc 

^ ^nl_ Kt.it]1it„ Im 

wnril. KnwiJjpr 
™«l. Kf.i-nL.pjrh 

ntip'l., h 1 rVr n L; I| Ii ;; 

Vfn.nl, k fU-1 tr 
wntd. Urmlag 


Code 

C«fe 


Cbib 
< Vide 
( j«Ie 
Code 
Code 


Coda 

Cfide 


—K i ii| rilkCiL 
uvvfd, It-mirKarii 


wwA, Knfciiwln 



VACUUM ELECTRODE SEt^ 



\ 


U 

f jfagjiaraagaftast BB >a 
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Fatf 

tkirty-fix 


Swett and Lewis Company 


The Electrodes are as follows: 


Nq r 3A 
No. 5A 
No. 7A 
No. 11A 
No. I4A 
No. 20A 


Handle , ■ - - 

Kectfil (withinst hulb) 
Urethral, curved . 
Urethral, attaint . 
Vaginal, with cupped end 
General external work 
Eustachian 


hr ice for Set and Handle 


$1.00. Codeword, Koulbnc 
100. Code word, K^uler 
1.00. (’ode word, Kouhrugli 

1,00. Code wurd t Koumts-s 
1,(10, Code word, Koupara 
1.00, Code word, Koupholitf 
1 -00- Code word, KOU r.i k i n 
.1.00, Code word, Koukarien 


A firm insulating handle, fitted with a universal coupling, will 
complete the set. 


Fluoroscopes 


Platinum Barium Cyanide I'luomseopcs l x b (code word. 12a pse) 
Platinum Barium Cyanide FinUMCtifK, '<■ x 7 (code word. Knrsfirifts 
Platinum Barium Cyanide Fiuoe lato-JX', x S(eodc word, Earn ling) 
PJalinUTTt Barium Cyanide Fluoroscopo. & a 1 0 (cade word. Earthly) 


SS.QG 

to. 00 

lfl.OP 

24.00 


TERMS 

Prices in this bulletin are net , except where cash accompanies 
order, in which case a discount of five percent will lie allowed. 

In case of C. 0. D. shipments, where a draft of twenty-five per 
cent of bPl accompanies order, the same discount may be taken. 

Remit by express or post-office money order or by New York 
draft, Add twenty-five cents to face of all checks, except on New' 
York or Hoston. to cover collection charges 

REFERENCES 

Customers unknown to us must give satisfactory references, 
send draft with order, or we will ship C. O. T>., charges for return 
of money to be home by purcliascr. 

Goods will be delivered f, o. b. freight or express, Boston. 
Mass. No charge for packing. Each piece of apparatus is carc- 
iullv packed and no allowance will be made for loss or breakage 
in transit. ' 

Western Union Telegraph code used, Telegraph and cable 
address, "Swettxray/' 

When in Boston, we shall be gkd to have you make your 
headquarters at our office. 

MECO 23S11 
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Der TEFRA-Appcirat 

win Weien und Mine Anwendung 
Dr, med, Eri<ft GrOnkern 


Tef ro-Appo rotebdu - Rudolf Messersch midt 
Berlin £W Si ■ Be* flbirrgt r SJraBfl 57 ■ Femfijf 3246 



ncunfc yb rbeise Me Auflagfl 


231.-2%. Tnusend 1960 






Wie Idnge lebe idl? 

$than in grauer Vonzeit Tagan r wenn sine EchicksalsEchwere Si unde schlug, 
weissoglen — wie die olteri BQchar sagem — Geiehrfe a UE Jem Vogelftug, 
ogch befragte man das Qrakel um das Gebeironis der 2wkonft zu luften. 
Die Seh n*uc ht noeh Jugend, Krcpft und Schdnhcit bawegle seit Ewigkcif dsn 
SdnzeFnen Menschen. Die Jugendli-chfceil iit keina Frage d(»$ Gcburljjcheines, 
auch licgl ihr GaFieimrlis nicht in irgsnd einem yerruckten Parker Hulmadsll,. 
jqndern sie ist da? Fndprqdukl- einer rkhfigen Ernfihrung und der daiU pas- 
sendtrt ieeEitehon Beweglichkeit. Jeder Mensch 1st sd alt r wie seine Blul- 
gefaHe. so eloslisch wte seine Cindegewebe und to vitoL wie es ssins Dru- 
*aflfunklion fiesta HeE. Wer raslet — der rosleM Der TEFKA-Apparat macht 
das BluHiellfarbig, weil man mir der TEFRA‘5troh!cnduKhe re men ehmen- 
lafcn Squg rsfoff in die Blutbahn massiert, wodurch das Ellul l&khlflQ??ig wird. 
ticht und Warms des TEPflA-Appor&les heilen urtd die TEFfiA-Strahlen 
facFtcn alls Drusen air erneuten Softe-Erzeugung an and ha bon die Ffihig- 
keit r alles, was Em Zerfail be griffon ist lebendig ZU machen und den Blut- 
druck Zu nOrmierenJ Aufterdem errekht man slgit cine sofortige SehmarZ- 
I inderung, and £war in jedem Fa IFe, weshalb Dr. med. Kranzusch aus 
Berlin^Spondair, Markt 12/13- r falgendes im Qktober 1*56 ttfcneb: Jdi hob* 
den TEFRA-Apparat in meiner Praxis als Facharzt Fur Orfhopfidie erFolgrekh 
Fur die Behandlung von radiJcglGren Bwchwerden, autfiehend von der Hals- 
wirbfllsSulej b*i OsteOth&rtdnSse eingeEefzt und kann berichten, daB er ?5ch 
besanders Fur die Fglle bewfihrl hoi, die auf andere physikaliEchs Mafinah- 
m«n wift Kurzwelle, HexomiLron-Bestrahlung and Ultra Kholf keitlft on ha I- 
tende Besserung ge?eig<t hqbefl. — Er ?l*Flf SOrtlit erne wsrivalle Erganzung 
memej Therapieapparates dar." 


1st erne Verlcingerung unseres Lehgns moglich? 

Bei den Afiyptarn, Giiechen, fiamern und norditchen Mentchen wor der 
WunschlTaum vorheffichendj das Leben zu verlangernl Die Agypler and 
Rtimer glaub+en dtss ZisJ durch S^hwitien a«d Eibrechen' zu erreichen. Um 
17dfl machte der Muntlersche Arzt Dr.CabauEsn die Offentliebke?i taFI, in- 
dem er bshauplete, isdes Leben „dufch Anhauchen vOn jungen Madchen 
bis auF 115 Jdhre zu verFangern 1 '. Wir locheFn hevte J'ber ? 4 khb Sotfehlfige r 
wGmglsich sie nicFil vnintereJiflnt sintll In unseren Tagsn — nachdem sich 
Medizin ued Hygiens, und die Strahlentherqpie epflahel auFgesthwungen 
haben — besteht begri/ndetfr Hoflfnung, disssm leuchtenden Ziele ndher jy 
kommen, Bsdenken Sis, da-B unser Herz tflglich ein games Lebsn Fang 
1OO0CO mal schlflgt ynd ie eirtcr Minute 6 Lit* r Blut durch die Aderfl pumpF. 
Niehl jadem Msnschen isl es be^bieden, im Alter die Hsrztaligkeit flott zu 
erhalten r dedufCh verdickt iieb dai BJirf f immer schwerer geHaltet siah der 
KrflitFauF. Taglidie Abstrahlyng de* K5rp»« von unten bij oben morgens 
und abend? js ca. 10 Minulen nit der „TEFftA-SAU ERSTOFF-STRA HLEW- 
DUSCHE" macht dai BfuF schnell dflnnflussrg, ffirdert die Haulatmung, um 
die Lyn-gan zu enHoslen. Bskannllich pympt dai Herz besser dot lekhte hell- 

3 




fortune 6M durch die Vflflfrn und Artarien, so daG dos Heri eine Will- 
kommena UntflHfutzvng erfdhrt. 

Nabansfekendei Bild 1 zeigt die kosmcfijcha Behcmdlung mil Flflekanalet- 
Irode 1. Dur-ch kem andores Mittel Vann mon hiermil die verhungerfen Ed- 
Sen basser ern^hreo durph erneute Blutzufuhr und SGItlgung mit Souerrtaff 
wie mil dem Tefra-Apparat. Bestes Mitlel gegen Runzetn, Knabenfufla u. 
HautschlaffhaiT. Desha lb schreibl Hart Darned. fconifld Piosinski, Berlin- 
WiHanau r Orenlenburger Str. 22lo: ^Auffollend deullicH id mir der H-hiI- 
erfolg einer ausgepragten Fapiulisparese bei ainam Lahrerr der sich eine 
schwsrft Erkdltung zugezogen kaHe, in Ermnerung. Nodi etwo 15 Bahand- 
lungslggen waren sdmtliche Lahmungserschflinungan abgeklungen, nach- 
dem QBwahnUchfr Kopfliehtbader atfolfllos bHeberr. Heftige Neuralgien nook 
Herpes zoster IGGrtel rose) konnten sdhr «hnell zum Abklingen gabrachr 
warden. Aueh die Neurodermafilis bei einer Palientin, die bereits diesarhalb 
bfli verschiedenen norflhaften DermaloJog eri in Gehandlung Stand, kpnntH 
durch wanige Behcmdlungen zuiti Verschwinden gabrachl warden. jBeabach- 
turtfli«il bljker 2?/i Jakre).* (JmieiHge BilderiUr t zeigan die Behflndlung 
des vegelativen Sen neng-afledhles, der Leber- und Mogengefiend mit dom 
Verstfirker und der Roliichtaleklrode sowia die Bestrohlung der SditHterpar- 
tien gagen Rhauma und ondern Ba-fcthwerden. 

Welchen Wert hat «in Mensdi? 

60 Goldmark zahlto mom 1090 in Sudan fur aimen Negersklaven. 11—12 To¬ 
ler zahlto um 1750 di:® engl. Krone fur einen hessisehen Reiler, 5 Rinder 
gob man bei den Griafihen ffJr eine Fra id Wenn man auph niamals den 
wahren Wert eines Wenschen in Zohlen ousdr^cken kann, SO besitzl er dock 
Immer einen gewissen rftdleo Weri r wekhar sidl imroer durcb dan aigenen 
Gfliundheitswcrt bemeasen loftt r dann nur ein Gasunder konn Haus und 
Hof schflffen und die Familie im Gl^ek erhalten. Die KeirndnOsen sargen fur 
die Schonhefl der Haul und der iugandlicken Kflrperkraft. SeH Johftehnten 
haben sich die Tefra-Elrahlafl irt der KosmglEk und als aloktriiehe Hausapa- 
theke ollbekannl bewabrh Taglioke Gesichts' und K^rperbarfrablung fDhrtan 
zum vollen Erfolfi, Sthleickende akula Krgnkheitan konnfen. rum VerKhwin- 
den gebracht warden. Kronk* Niaren fuhran iU Glutkochdruck, Hexen-sthuG 
und Rhaumfl. Die Bekandlung 1st lagiicb zwermal ]a 10 Minutan mit der 
GroCverstdrker-Elelitrode und hinlerher [e 5 Minuten mit der Rotlicht-Elek- 
trode durchzuFuhran(8ild 7), Dar Genufl von Eiern, waifiam Zucker., Itucban, 
Kr>ch;(illp Bier ill zy maiden, 

Der Teba-Apparat ill dm Ergebnii von 33 Jahreri Erfahrung 

Der Apparel balonl die klinisdie Erprobugg mil geselzlicKim Funkstergrod 
„N" ots einziges Geral dieier Art in der gamed Welti Fglgenda VoflOge 
Slfld ikm aigen: diothatmis^her Chnraktar, Mischung von violeMen Slnoh- 
len, kurzen und longen Well an zweipotiga Behandlung, welcha den Kfirpar 
in ainen geschloisenan Stromkreit nimmt r absolute Erdschluflfraiheit, for 
jedeStromart lu varwanden, einfaphe und genaue Ragufierung dor inlentilfli 
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Abb. 1 
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Abb, 2 
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T E F R A - Souintafl- Slrahli nbad 

zurFArderang der Hautaiinung, An- 
fadiung der [nner«l(rotori*^en D^O- 
sen gegan Blutverdickung,, Kreislauf- 
stdrungen, GMhochdruek und Zellan- 
zuiommefibrueh I - Die oilgemeine 
Modlgkail verjghwindet, um ein^m 
jugandJtchan TdTigJceils-Beitre-ben 
Ptflli zu nvoAenl 












Abb. 4 Kliniiche Ausfuhrung 


Urn Irrtujimrn vanzub-eugen, Sei darauf Fiingewiesen, daft Hochfrequenz- 
OpfMfOfft in kflinflm Falfft mit den kqjmotischen Vibratoren z?u vorglHichee 
lind, 

Jede Bsstrahlung mit dam TEfRA-HF,-Apparat ist deshalb so warh 
gnd sinnvoll, weil dis TEFRA-ApparOte mit Li-Cbt, S'tMJerstoff J - 
Wanna und Sfrahlen ovf den Menschen einwirken ufid stets cine 
H y p c r o m I c und H y p fr rt h a r m i e [BlutObarfdHung-und Blutubarwoif- 
fflung) nach sich ziehen, walehe tchNeftlich Vorauitobung fGr eina grOndliche 
Keilung da r Kronkhait sind l 

7 


Sponfane SchmertLindarung in jedem Fnlle i<t das 
typitch e Merktnal des tfTefra"*Ap|KJ rates 

Sitzenda & e s c b □ f t i g v n g r Altefti, Blutarmut, ehronijche 
KrankhaiUzusfanda Oder Nachwirkungen dar SchwcmgerMihQft kSnnen dm 
Ufjqche dar BusanertcMaffijng s&in r Auch fehlen meisfcens die HermonE der 
inrmrsekretOfijehen Drusen. Vials Mittel ‘wurden bishai dagegefl angewendet. 
— Di* Tefra-firusIglMke in Ved)iedung mit der TeffO-'Sousrsloff^trahlsn- 
dusche LaQl dm erschlflfften Musbetn neu durchblutsn und nahrt dm Zsllart 
mit leinem ekmetdaren Sauersioff, dohee ist der Erfolg verbEuffand. Aflmul 
und $ch&nh*it d« Sgj*ni machen tAglfcb gule FbfftebriH*. — Uwl*nstehend« 
Gild 3 zeigt die Anwendung dor Tefrfl-Brustflloeke fliit Tsfra-Saueratoff- 
StrdhlenduicKe hoi dor Bujenbehan-dlung. Aur diesen kureeri Angabsrt etfl-iV 
sieh, wo ursdchlidi dar Hsbol. WliUMtien iit r Dsfhdb tit die BrtlieH* Bohand- 
l«H0 durchflut wkbtinl Dafu korrimt die ganTe muskulOi* Umgebung def 
Bruiidruse, deron febhofl* DurebWutveg Regulator fOr krOftiget 2dl-leben 
der MiPjkaUub?toni ijtl 


Abb, 3 


10 Minuleo 
tflglidie 
Behaedlung 
empfohkn! 
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Art und Zwedt der Hochfrequemstrorne 

Dift H-ezeichnung Hochfrequenzstramc hat sith im Valksmund fDr hochge- 
spannte Wochselstrome von ifthr hoher Freqvenz emgafuhrt 5*it 1930 bout 
man m Deutschland sinnrekhe Apparate, welch e den $lrom aus der Lkht- 
leihing nehmen und ihfl bis zu 150000Volt hctfhlpfl nnan Nichl die Polenz (Strom- 
sterlte) gnd die SpannungOH HF.^Slremei werden damit cherofciieriiiftrt, 
die Wathselitihl dor Entlfldungen, weldhe in einer Sekunde 1 bis 2 Millionen 
mtil (foTtfindenj wobei zynflchsl Folfinz und Spannung unberacfcsichligt bltibtn. 
Sd wie die atmOsphariKhen Blitzenlladungcn im Gewilter Qzon arieugen. 
jo eneugen die HF.-Appanata ihren reinen Oioil Wart kflnnle den HF.-Ap- 
pa rot als das kleine GewiHer in. dem Keffer bezekhnen, dureh dan man die 
Blutbflhn mil SauerstofF sdttigb und dot bedeulet fir den Mediziner Sfchr 
viel und fur dan Kron-ktn npch mehr. Bai den HF^Apponaten handoEl es sEch 
rticht um Hochspannungsstrorfi wie if uns bei dar □bei’landzentral* u*W. 
varechwabt. Dureh dte vielan Entladungen Ejt der Strom so Fein dosiert,. 
daft er kaum nach spurbat lit und uniter keinen UnftSldndftn Schaden -annchltn 
kanrt. 

Diathermic 1st cine andere Form der HF.-SlrfimB, sift UrtlericKwdet sich dutch 
einc hflhere Amperezahl und niedrigere Spannung. Sie walchf wesentllch in 
ihrer Anwendung ab. DioHiaimi* dorf auch nur von dem prafc liichen 
Arzt durchgef Stiff werden. 

Die Bestnahlung mit dam zweipoligen HF P -Gerat kann von ]edem Laieri ahne 
Gefahr fur'GftSundheEl und Leben durchgefuhrt wCfden. 


Sind die HF.-Strom# eine Gefohr fur den 
mensdtfichen Korper? 

Um die Jahrhunderlwende enldeckta lug. TESLA die HF.-StrSme, da her aueh 
Tejlo-Strprie genanrvt. Er erregte damit grofies Aufsehenj w*il Sftlbst bei star¬ 
ker Einstallung des Apparales der Strom ungrtfahrlkh lit. - Der bekanflle 
Phy filter Prof. Nerntf, wies olf einar der erjten die Ungafahrl chkeif nach. 

Bei tehandtung mit irgend einer anderen Encrgleform zeigt sich eine Reizung 
das Ner/ensystems und dar Wutke(rt r well beim Durcbtritt dar von Pol eo Pol 
flieBenden Elaktrilitfil ii-dh der Inholt in seiner gleicKmafligen Spannung vaf- 
andert. Es tritt eine lonenwanderung ain r wabei die eirtft Oruppe lond posi- 
tlven Pol wandert und die ondere Gruppo ii-ch um den negativen Pol bewegl, 
d-amit derZellinhalt zerselzt warden konn. Din lonart wandwn dureh die durch- 
lasslgan Zellmembrarten hindtrrdi. WenH eine kcmzenfritche Anderung des 
Zell inha Its in der Nahe ernes Nervetl- Oder Muskeg webes slaltfindet H ™ 
mol? sifih eine klare ReiztJrtg in Form von Zusommenziehuiio der Muikeln urtd 
Zu^ken der Nerven zeigen. UnwillkOrlietl denkt man dabeE on das Eleklrkiflren. 
Wir selber baben in unserem Korper ainan hohen Gahdlt art SaPifosungen^ 
der etwo 60% seines Valumens ausma<ht r Der Menseh kano dachalb ouch 
ols Elektrolyt angespfochen warden. Das gleicbe Spannuftatverhollnfs [Iso* 
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toniftj des Inhalts seiner Zeller kann dureh die Ele'klffcitgt gewo-llt odar un- 
gewollt vcrOndert werden. Hi*r5n bests ht die jpczifist'he alektrische ReiEung. 
Wenrt beim Gleidistrom die lonen irnmar die gleidie Bewagungsrichtung 
zeigan. SO wecbjeln die ihre Richtung in eirter Sakurtde 1 bk 2 WJI- 

lionen mal. Je schnailer die Wechsal auFeinandar folgen r um so scfinalFar 
andarn die lonen ebenfoNi ihre Richlung. 

Die leliten witjenjchgftliehen Forjchungen baweiien, do^ die EeizHWelle r 
d, h. also der Zeilpunkt, bai dam cine clcktrisfho Reizung gerode nach spur- 
bar ilt, bz'iV. pnjpSrlwr wird und sich dam it von selbjt agsscholtet, be-i einer 
Wechsclzohl zwischen 10000 und 30000 Schwingungen. Ein ohnlichcs Verhdlt- 
nft kennen wir van den Schallwellen her. Schliefilich kann dos Auge auch ngr 
Licht- und Forbslrahlungert bis zu einer beslimmten Wellertldnge wahmehmen. 
Das ist scblieBIkh die Begrundung dafur, dab man HF.-Strome in Stromstorken 
von mehreran Ampere ohrte jeglkhe S<h6digvng odar Pakwirkung dureh dan 
KGrper schicfcen kann. Der franzosisebe Arzt d'Arsonval hat als orator Fach- 
monn die HF.-Strflme irt seiner Praxis mil $utem Erfofg emgefShrt, dabaj 1 audi 
d'Araonvalisatlon ganannt. Inzwiscben haben sich dia KF.-Appnrafe Gberal! 
eingefuhrt. Deutsche lazarelte und Krankenheuser KSiafften m dert Jahren 
1935 bis 1945 rund 20000 HF.-Apparate art. Vorneh mliaFi warden diese gegen 
Kreislaufst^rungen verwendet. Ej ist bihannt, daft hochgejportnte Wechsel« 
strome mit einer Sdhwingungszahl von 10000 bis 20000 in einer Sekunde Fur 
den menjchlichen Organismus absolut ungefdhdich jind- Diese UngefShrlich- 
keit ist va^raussatzende Grundlage fur Verw*ndung als Heilmitlel. Schliefilich 
begehen wir das Jahr wo HF.-Apparate'sich *eit 60 Jahren in dfrr gen- 
ian Welt durehgatefEl hobert. Die erslert Apporale warsn riesige Ungel0ma r 
wogegen die heutigen Apparpte derart geha^t jindj dal? diese b6 airtam 
durcjisehnitllichen Gewieht von 2j6 kg be^uem und hondlich im geschmack- 
vollen Koffer von Kindern getragen warden k5nnen, Die Bad in gun tp der Un- 
gefabrlichkeit wird von den heutigen modernen Geraten jederzeit erfulit, d.h. 
auch inpunkto Erdsrfilulifteiheit. well he zumTeil durch den $t(?rjchulz_. wekhgf 
heuie geselxlich verlengt wird H in Frege gestelll wird, Der Apparat „N S3" 
halt den Funkst6rgrad „N" als einziger in der ganzen Welt H d. h. 5n der bil- 
ligen AusfQhrung ohne R^hrensyjtem, weldier ft ben da* dral- und viarfache 
kastan wijrde. El handelt sich bai dem Apparate „hJ53 ,p um ein Gerdt, welches 
als idealej Heilmlttel die Forderung des „pFimum non nocare" in ersler 
Linie nicht jehaden) vollkommen und wunderbar erfullt. Dar Apparel blelel 
die besle Mogliahkalt, das herabgestlmmte und geschwfichte AUgemeinbefin- 
defl in tirter Weis* lO giunstig lv baeinfluss*n r wle es mit anderen Wilteln 
selten. oder nia erreicht wird, Die im Organismus wphnende Kroft wird dureh 
die HF.-Slrfiftie wunderbar Urtterstulzt die innerjekretarischen Drusen zur er. 
neuten Arbeit und SaFta-Erzeugung angefachi und deshafb III der HF.-Apparat 
Ifingjf als ideeler Heilapparat in die Geschichre eingagangen, weif immer 
eine starke Zufuhr von positiv-pbyfiiologischer Krafl fi&r den Gesamrorganis- 
mus gewahrleijtet ist, ganz gleich H -ob sic^ wie in einer Raiha von Krankbeits- 
erscheinungen. unmittclbar und aft plfllzlichc Heilung von Krankheilen her- 
vorrufen, oder ob sie fur den Gesamlorganiimus allmahlrch eine Besterung 
dei KrBftflnivaa us und der Allgameinkonstltution Enrekhl, 
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Ger'dde die letzle Ersehainung def Al I mflh ISchwi rku wekhe durdi lagliehe 
Wiaderholtmg der Bestrahlgng besonders gafardert wirdj durfte oft genugan, 
urn spantan chnSnisch* Falla vOn nkh#ittn zu heseitigen. 6ei Sihwarb&rig- 
keitj Ohrensausen, Bluthodidruck, BattnosseruPhaumo und Narvonloiden wafen 
die Erfolge besanderS verbluffand. Die Amekherung der Arfaria mil $*uer- 
5 toff spiall hierbet eine nkht unffirgeordnete Rollc. BekannHich antwartet der 
eigene Organismus immGr auf die eEaktfischen Entladungen, indama-r grafts 
BlutwaSlan on diese Stfrllen der EnHodungan hinssndeK Es cntsteht bier Emmer 
eine sehr stark* Hypernrtiie (Blufubarfjlilung) und &lol E|l eben Madizin und 
wann dieSa BlutwflUen wieder abfluten, donn nehmen sic immei eine Mange 
von den kranken, mifgalostHn StoFFan mil weg, urn diese in die cllgemoipe 
Blulbahn lur Ausseheidung zu fuhien. Hiarin liegt die fpofllane Wirkung der 
HF.-SlTflire. Es wind damit bawiesen., dofi die irgendwia erfotgle Zufuhttmg 
vOn FI F.-StrSmen jtets verblQflen.de n gftrtSligan EinfluB oof den Gesamt- 
orgonismus bat. Jade Krattzufuhr on das einzelne Atom, Malekul und Zellft 
das KjSrpsrfi wird unbeNndert erreichl, SO daft douernd eine Anrekharung 
der LebenskroFt erraicht wird und der KampF gegen den sihkehtan' Staff* 
wedhiel SEfrgrekh beElanden wird, Auch hier wird die im K^rper befindlkhe 
Kraft nur untarstutzt Urtd in den Vordergrund gestalllb wo auch das G-ehflimnj* 
des Heilens ttberhaupf erst saina Gffenbarang finden dQrfte- Die Heilmiftal 
iind die bestan, walche SchneH in karpareigane Heilkfaft umgawondell wer- 
dan. Die FlF..$trdme sind ein Krafleiemenl, welchej dem ftes Korpers wasans- 
verwnndt iih SchlieBlich ist dtef genie Mansch ouf aiaklritchem Wege ouf- 
gcbout. * 


Die Therapie der KF.-Strome 

Aus dam Bishargasogfen ill IU ersehan. da6 dam FJochfrequenzilrom ein eEn- 
heitliches Prinzip zugrunde Itegt, Mon kann kaum mil irgandeiner Soehe 
so eine byparomisehe Wirkung cbgrenzan. wia mil dem HF,-Apparal und 
dttdurcK wenden sicb die HF.-Sfr6me direkt on die im Korpar bafindlich.fr 
Lebenskraft. Oia Wirkung ist pojiliv und dober imffli*r phyiiologisch HcHtig r 
wenn won bedflnkt r dofl jada K^onkheit nur eine Folgaerscheinung 
Echwochler Labanskroft ist. 1st ersl die Labanskraft unter das Minimum einer 
ri«hligen RegenerationsFdhigkailgesunken r 5 e gibt as koum ein Mittal, um dos 
Ableben zu vfirhindern. Dec Mensch erli*gl ddlftn der Krqnkhail odar dem 
Sieehtum. Konn man ober die Lebenskraft durch die HF.-Str6me vwrslirkftn 
darm tritt die GanAfung tin, 

Dos einheiHiche Wirkungsprifizip der HF.-Str*mt entbindeldan Aral von alien 
BeFurchtungen wegen Sichadigendat Nebenwirkung^ ouch kon-n if stats die 
Bestrahlung so dosleran, wi* es dem Potienlan gef&llt, Audi bei FehJdiognosen 
ist ervor biien Fplgtn gasicharl^ do if nur dem krankan Orgomsmus positiva 
Kraft zufOhrt. Damit 1st sein obentfr* Prinzip sainer gpnian Tharapie in ideaier 
Weisa gewohrt. Das sind aber aucb dio Grande, wekh* den Lflian vO-r Sdio- 
den bewahran, wann it tl<h inn Krankhailsfalfa selbst mit dam HF.-Apporol 
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beslrahll. HF.-Slrahlen schliaflen [ede Schadigung in jeder BazieKung ous. wc-il 
lie inrnner nur di& im Kttrper befindlkhen ^fte und Krafte OnlarsTutren vnd 
stelseina Starkung und Yermahrang darSalbsthailkroft dasKflrpers vermittaln! 


Fordarung das Stoffwadisals 

Bei einem gesunden Orgonismus flndtl tin dooernder StefFwechial Stall. Es 
ist da ranter ein ununlerbrochanes Spiel das AustouEches zwischen frischer 
Zufubr an Kroftiloflen, Ausscheiden des Verbrouchpen, Hamsalzan, Schlockan 
und Dberblcibsel das Stoflwarhsal'chemismus zu varstehen. 

Bis in die kleinife Zella und deren MotekDJe geht dar SloffwedtKi vor 
sich. Grofie und kleine Slorungcn, MifiFunktion, Dbar- und Unterfunktion sind 
fDr den Menschen von einschneidender Bedeutung, Der Menscb ist cine Yor- 
brennungsmoschina und glaichr ainar raffiniartan Destilliaranlage, aus dar dia 
Labe nsim pulse fur dan ganze n Organism us hervargehen. Die Arbeit dar inner- 
takratorischan Drusan wind haute von der Wis&enschoFt in dot halkte Licht 
geruckt. EigantJich sind dem MenKhen bestimmte labansgesalze v*ngez*ich- 
nePr - Der Mcnsch hat heute mshr denn je die Pflicht, altes zu maiden, was 
seine Desti I lie re inric hlun g storen k^nnte, DEe Obfrrkultivierlbait und die C3*- 
wohnheiltsundcn verkurzen das Laban.DarSloffwachsel wird nichl beachiat 
und damit fiflnet sich ein graces Tar fOr Kranfcheiten. 

Es ist eine bekanntt Tatiache, daO dk HF.-StrSme eirtan Fordernden Enlluft 
ouf den S-toffwachsal ausuben, Si b fuhren ihre Lebenskroft -den Orgarien der 
StafFwechsalei n rich-tg ngen unmittelhar z Ur - Wenn die HDrfi-Frtquanz- 
Strohlong dem Geiunden ain gutes PraphytaMikum (Varbeugutigtnurttell ist, 
so ist sm fur den Kranken urn eq wichfiger, *lf dessert Kraft und etwaige file- 
serven inlensiv mFP dar Bekompfung der Krankbeit zy tun hat — ]a zu vtr* 
siegen drchl, wann kein Krafterjatz nochsehieBt. 


Normierung einas Uber- odflr Unfordruckes, 
B«s»rung d&r Blutmifdiurtg 

Biutmischung und Sloflwechje] tlthen in innerem Zusammanhang zu den 
Grganan, Ein Ungluck komml saltan all ein, denn wenn jene MiBfunklian das 
StDffwHchEels die Biutmischung ungQnstig baeinflutll, dann wirkt die Biut- 
mischumg ouch ungunstig auf dia FanktionEorgane des Staffwochfals. Zwaifel- 
Ioe kann das Blut dvrah die Anraicherang mEt Souarsloff varbessert werdenr 
darym wird do mit auch dar gesomla StsffwEchse l verbeaert, 

Dia Mischung des Blytes muB physiologiKh richtrfl sain, wenn otta Orgone 
das Kttfpars bis in die kleinsten Teilchan die richttge Nohrung, dia fur sie 


notwsndigan Aufbau- und Austa uschstaffe bazichen kflnnftrl oder rtichl r Dos 
Bfut ist der richtige Trager del Sauertlofft fflr dan Korper, ferner isf von 
Wichligkeil die ZLiEammE-nsatzung von roten und we«Ben Blutko-rpcrtheft- Wo 
del zutammenwlrkende Verhdltnii Ewi-tchen rolen und weifien BlutkSrporehen 
disharmonier^ wirkl die HF.-Besfrahlung ford Hind und ttytnsneieh. Der Volks- 
mund jpficht dovoHj daB elk Krgnkhelt im Elute- liegl- Wenn hierin viol Wahr^ 
heil liegt dann stsLit die HF.-Bestrohlung dan kurzesten Wftg iitr Getumdheil 
d at, und iwor gems: ahrlieh gesogtr ijt et hitrbei ega1 r ob der Arzt den Ap- 
paralfijbrt oder der Kronke si oh thermit salbst behandelt, zumal die Eeh.an.d- 
lung sehr einfaeh ith Oat EM wird durch die taglichn Sauerstoff-5-trah Ieo- 
behandlung nidht nur mit neuen Abwehrkrafleo ongNKnBKhert, sondern auch 
mil oeutn Aufbausteffen euigertftlel, wpdurth jades Heilungsbeslrebtn tof- 
kroftige Unterstutzung findat. Sain oder Niehttein itl immtr fcine Froge der 
stdrkeren oder schwitchertn frafte im Korper. 

Die HF.-$lrgnie wirken meistens sahr schnell norma I isierend ouf d'en Slut 
d-ruck air*, wenn dieter zu hpeh isl. Voraussetzung isl aber hierbei, do Hi dieter 
Blulhochdruck nicht van akuler Nierenentzvndung hefrijhrt. In diesam Falk 
muBttn zutrst die Nieren behandoll werdan, wobei die Abweehslung der 
rqlflfi vnd violet fen Beilrflhlung wesenflidi istj auch hier 
kenn der Erfolg verblfllfend sein. Die Erfahrung haf gfrlehrt^daQ in dkten 
Fallen der Elutdruck wiedar schnell nOrfflof WOf, Wenn der Elutdruck zv 
niedrig isf, muB mart i\<h etwos mil Geduld wappnan. Wenn bai Bltffhodv 
druck die Normal! si erung atwo vier Wochen douert, dann kann man bai 
Unterdnick die zehnfacba Behendlungszeit reebnan, und zwtir togliche Ab- 
stroll lunfc dftt ganien Korpers von 20 bit 30 Minuten. Die Vasomotoren und 
Vasokonslriktoren,. die gefaBerweiternden und veraflgenden Nerve n der EM- 
gefdBfr eind die Itegulierer des Blutdruekt in erster lime. E I n £ rfo I g 
wird J nr Frege gftftellt, wenn der Patient nicht die 
Ern S h ru n gif re g e in Betracht zl-ehfl 


Belebvng der Narvenfa^gkeit, innera Nervenmastage und 
schtaffordamde Wirkung durch HF,-Stroma 

Die Narven zichen sick vertisteD, wie alektrischft Leitungtd‘r$hle J vom Gehirn 
ousgehend^durch den ganzan Kfl^per, $ie geben dia fmpulse ftir ein gesundes 
Dankertj Sinrrtsousdriicke r GefChla und Bawegafiaen. FDf ein g^fei FunkKo'- 
nieren der Nerven gcrantiert die riehtifle ZoH3hrung ifar Nabrung, Teifweisa 
Unterbindurtg der Nohrurngsiutuhr oder Ablransp*rt ^er Nwven-gewebjtub- 
slanz, harvorgerufen durch GiFte 0<ter SOnjHge Durchtrannungen verursachan 
4 r>ahr oder weniger Sl'trungen im Mervensystant. Rein p^GftrlicFi iefgen iich 
qgch die Nerven in ihrar Struktur wie Laitungidrphle, welche in einer Schutz- 
umhullung liegenj io llegen die Nerven in der SthwonschtA Nervensdieide-j 
jn der die hfarvannohrung ihran Weg zur ri^htigen Verleilung nimmt. 

Die Nahrupg hlerfur kpmoit out d t rn B J u f welches 
Vejmittler fOr elk Organs ist. Die Nerven ktSnnen LohmungjertcheiniUngen! 
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hervorbringan, d, h. die Function der Nerven ijt in einem bestimmfen Ab- 
sshnitf berobgiemindent odor hort ganz ouf— wie dies auch bei efeklrftchen 
Leif ungen dar Fall sein kann — oder ober die Funktion der Nervftn zeigt Reiz- 
eracbeinongen iiber das normaie Wiafi hlnaui, Bithar hatte mao nc<k kelri Mlt- 
lel, Nerven zu heifen. Man kSnnle ll* belduben d«rch Veronal, Neravan, 
OprutOj Morphium und sonstigia Gifte. Zu eioftm harvorragsnd'en MlHel, 
Nervenschdden su bekampFan, sfnd die HF^StrOnw geworden. In der Taf wer- 
d"en dia Nervan innerlidh matslerf, wai junflchsl pOdttip auf die 
Sehwo^tche Nervenschaide wirkt, wre kaum tin Qndares Mittal. Bringt mon 
dieie Nervenscheide in Hermonia, dann ist der Erfqjg fur die Nerven tdbtl 
koum noch in Frage gesfelll, so daB difr ^ertvftllen Dienst* der HF.-Sbama 
sogar in verzweifelten Fallen die Hauplstutze des drztlicheo Tharapde-PIones 
bildan. Joder Arzl 1st um den ScNflf <Tes krankan Patiqnten emsllicb besorgl 
end m.uB nfilrgenfolls togar zu HUfEmiHeln greifftnj um nidit das Kraffe- 
niveau des Kranken noeh liefer herobiUdrOdken. Dar VerscbleiB an Nerven- 
kraft bei Sehlafloslgkeit slelfl den grflBfen Feind der Genesung dor. Auch der 
GsE^nde kann jicb kfrine Schlaflosigkeit erlauhenj wenn er nicht Schaden on 
Leib und Seale nehmen will, Bel den Behandlungsvarschlngen, die 10 diesamt 
leilbuch tpiikfr folgen, sehen wir in den NF.-Slrahlan ain noturlichti Mitfel 
zur Ernelchung elnes getundan Schlafes. Nicht selten kann men beobachten r 
deB der Kraoke noch wabrend der Application gut einschlaft. Ja, geradtzu 
hervarragend wirkulch lin diesam Folio dasAufloden mil dtr Autradealeklrade 
Nr. 29c Dus,, danach sollte man bei Khwachem Strom jedgs Avgs elwe 
3 Minulen in fje^chroiseoam Zustand mil der RotEj^ileleklrocfe bestrohlen. A Is 
kbnnte man Etch vpn inn&n Stben OOd die Sobregjonen ^erodeiu wUndarbar 
von ioneo mettreran, Man erlebt efn Bild und erne KraFtigung der &ahirnzeilen 1 
wie man es nie gesehen Oder erlebt hat r joder Unvqreingtnommene erlebl 
d«*S*s schone Gafuhl alt eioe Wonne von unverglaichlicher Schonhtit und 
Hgrmonie, welcbtjgerado dem geiElig arbeiiend'eo Menscben bei psychlsdian 
ElirtudungEzuslanden gn<t Depresiionon sine wllfkommene ..Sonne von inoen™ 
bodeutat. ^War solchen Apparqt in seinem House bab greift zu keinem Mor- 
phigm. Bet jeder KJelnigkeil kann der Arzt nichl immer im Haute **irt end in 
toldien Fallen ist der HF.-Apparal tine ousgasprochono eleklrische Houj- 
apotheke. 

Es ist eine bekannle Totseche, doB es ohne das elektrische Eltmenl ktine 
LebensFdhigkeit gibt und daB das Leben des Atoms eelbtt ohne Bekh-izilat 
nicbf denkbar ist. So 1st euth dai Vorbandensein dar MelallsolSalome un<t 
Molekule rm Korpar und dor Nervenzentrole el* elektrodynomischer Akku- 
mulator mit seintn S^uren anzuiehen. Sobald in einem Elemenl die Saurcn 
Oufgebraufbl iiod, kann keine eleklrische Kraft me hr gefitferl warden. Erbdll 
dot Gehirn immer seina richtiga HimflussigCeit mit samam nalOrlichen Gahall 
an Salzen fSduran) durch die Blutbahn zugefDhri, to b!*ibt das Elemtnt jlftti 
iolakl. Bei geistigar und korperlicher Arbail vefspurE man e«nn gewisse Ermu- 
dung r die wir eine Zflitlang wohl mil Willtfltkrafr unlordrucken kfionsn, Dieses 
Muhen ist zwecklas, weil jo der Korper neve S^uren und Krdfle broucht, um 
<fi» IContaklo zwiseber Gabirn und Ongone wledtr herzuSlolfen. Gerqdeau 
fabelhoff wir^f tich trt dietem Folie die SauerEtoff-Strphltnbfldmelhode aus. 
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E( Iff zu dicscm Zwccke eine Arterienbursle kpnstruFert worden, welche mit 
etwa 40 Glaselektroden ousgerGstet ist. Pic;c legan sich on den Karpar 5* an, 
wit Gs dicscr Oul Grund seiner Beschaffe-nheit zulaftt. Nohere* iiehe ynter 
,.Sauerst*yff-5lTahtenbc<r. Jo, mon Vonnta beobachten.. daft die allgemaina 
Mudigkeit verschwand, um einem jugendlichen Tatigkeitjbastrcben Platz. zu 
machen, und damil erhflhl men feglichu Petanz. 

Woch jtder Behandlung zergl sich deuHich «in anoenehmes Wohlgefjhh sin 
geisHges und kOFperliehet Wdhtbehagcn, welches Zeugnis dnfQr ablegt, deft 
Sich im Organ ismus sin Erhalyngs= und Kroft Guf trtru prOJzeft vollzieht. 

W*nn men badenkt, daft es heute &pe*iulfinnen gibt welche Mil 40 Jehren 
die HFr-Apparole bcucn und verlreiben Und nur von diesem einen Artikel 
laben. dam muft wo hi (tie Sachs gut sei n r d enn, jiur eine guto Soehe kafir. 
Sich hfllfen, Der HF P -Appafat ist wader ain Wundergardt nach ein AUheil- 
mittel und desholb wird hier auch auf vervielfalti-gte, soigennnnle „Gratliche 
Gutachlen" 1 verjichtetr weil sokhe gefafscht warden und evtl. a<uch kauFlich 
lU haben sind, auch sleht die Wrrkung der heuligen HF.-Apjxsrcite wiuen- 
schcfflich einwondffei fest. Vor 40 johren bout* man dia arsfen HF.-Apparata,. 
weldie alls ernpolig waren, d. h. dsr Strom yagabundierte an der OberflGche 
des Korpers entlong, ging sefort in den Aiher hin*n r um hier den tiundfunk 
zu store n. Der Apparalt ir N 53" ist zweipolig, d. h. er schickt den Strom 100- 
proientigi durch den KGrper, kein Funke gehi verloren, und ertt jetzl kann der 
HF.-Sfram in Korper ganze Dienste leisten. 


Itt der HF^Sfrom ein Allheilmitlel? 

Alfheilmiftel gibt cs nicht, und da rum sind olle AllheilnsittH flatter 5thwin- 
del. Wenrt ir^end etvyaj auf die Bewithnung w AEIhei|mi|tfel w ein Anrecht hot 
dann ist es die im Kflrper sefbst Is bands und immer wieder neuwErdende 
Heitkrofr, Sie all ein kann a lies Krgnke im Kbrper heilen. Alias ondere, jo r die 
ganze Heilkunde safest, kanrt nichls onfferts tun, ois das Gesunda im Korpar 
det kfanken Menschefl versti rken, DieMlltel gnd die Wethoden 
sind die heslen, welche die Kraft und WidcrstOMfMntfaltung im Organlsmus 
am scSneflilerL u rMe * ho lien 'und ttabiliiierefl. So ein Mittel ijt ohrve 
scKddlicha Nehenwirkung der HF.-Apparat 5^' und dorum ist tf keine An- 
maCung oder Dberrrtibung r wenn der HFvAppanqt ^Tefra. 1 ' in seiner Ver- 
wendung zur Krankherlsbekdmpfung und tv r Erhaltung der* Gesundhoit und 
KronkheiliabwehrfShjgkeit al t Kutlurfoktor erster Ordnung angesehen werden 
kann. 

W*pn wir jedoch beobadilenj da& b tl Depress! onszusldnden unserej pjychi- 
schen Apparates die Hachfreauenzstrome eine oft uborfOtfhend sdinelle Be- 
lebung FnarvOrrufen und die geisligt SpannVroft vyiederberilellen Vonner, io 
i*t on^ynehmenj deft dffr Hochfrequenzslramteilchen (Atom*) in ihrer Einwir- 
kung ubar die Stoffwachsel-, Lymph- und Blulbohnen die Bildung und Zufuhr 
dieter wtchfigen Sqlje und S£vren auslasen. Jedenfalli lehrf die Erfahrung, 
daG die Haahfrequenzstroma auf die p4ychi«ben Foktpren in unj den dflftk- 
bar gynjtigjlen Elnfluft auszuuhen varmSgen. 
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Dies leigt 4ich dculhch schon dadurch, deft ein artgenchme* WehlgefQhF, 
ein geistiges und kflrperlkhes Behagen vdn uns Besil^ ergreift, ein unlsug- 
barc j Zeugnis dfifur, daft sich im Organismus ein Erholbngs- und Ki'dftoufbau- 
prozeft vollziehL 


Zusammenfasiung 

Aus dieser kurzen Schilderung geht die Betchreibun'S Bines ideatan Mitte's 
im Kampfe gegen Ze|leniusammenbruch r Rheuma r NervenschwSehen und 
KfeitlouFstbrungEn hervor und stellt unler Eeweis. daft die HF.-Heilweise auch 
in der- Hand eines Laien eine nulzlicha, ungafahrliche und erf^lflilichere 
Metbode der Salbstbshandlung darsleilK Wer jahrelang durch verkehrte La- 
ben swEise die Lehenjkrafl seine* Kfirptrs miftbro'uchl und gejchwdcht hot 
fojlte sofort mil seiner schddlichen Gewohnheit brechen und dam Gedanken 
einar gesunden Ernahrun^ und lebensweisu Pletz machen. Die Nalur lafit sich 
ihrer nicht sporienj so gulig sie auch einerseifs ist r sich selbtl Etir Hilfaleitfunfi 
tforzubieten r wie ste abef ahwehrwillig mit Unftritufzung der HF.-flehandlung 
gerne und mit sicgrcichcm Erfolge immer zu tan bemjht iff., 

Dai einheilliche Wirkuitgiprinzip dor IHuchfrequemstrahlen 

beruht auf den v\*( Hauptm*manlen: SauerstoF, Wairme, Licht, Massage. An 
den Stellen des Kdrpers, wo sich die HochfrequertESlrohlan anlladerij fiffnen 
Sich die Poran. Durch diese Entladungen enlwickell sich in reichlichent Mnfte 
Gzon, der eine SauerstoFarm ijt r deren Motfrkiil aat dfai Atomen Sauafstofl 
besteht, Eine tolcha Form ist in der Luft nkhl lange besldndig und zerfallt hold 
in den gawohnlichen Sauerslaff r deisen MolekDl nur aut Ewei Atomee besteht, 
Dai eine freiwerdende Alom ist basonders raakliansfahig und geht mit dem 
Stoffwechsel die mannigfachslen Verbindpngen ein, iu <fenen der normole 
LuftsouerstoF nicht ffihig ist, 

Dimer SauerstoF dringt durch die geflffn^tcft Poren die Blutbahn ein r 
Pvrch die Sottigung des BluleS mil SauerstofF wird das SIut r wie scFion an- 
gafOhrt. leichtflussig und erhdlt wieder seine hellrote Fcdla. Der SauerstoF 
WJfkl einmal ontisaptisch, Er litct Bakterien abj was beiDnders wichtig ist bei 
Erkoltungs- und InFektionskrankheilen, Aufterdeni i$l er Ear Blutbildueg ufr> 
hedingl erfarderlich. Dos on die rolen Blutkarparchan gebundene Hdmoglo- 
bin (BluHarbstoff] des Btutes nimml den Snue'S+oF ouL und die roren Blutkir- 
perchen fuhren ihn dan emselnan Zellan und Geweban zu. Da das Hamo- 
globin sahr leicht Kohlenoxyd aufnimml und dadurch unfdhig wifd, iSoaerstoff 
auf^urehmerr, erkldrt sich hiarous die immer tehr schnell wirkende Kphlan- 
diaixydgasvarigiflung. Also auch bei derartigan Vergiftyngtn zeigt sich dia 
Wichliflkait des SauerstoFs. Auch der Narva n-HaupInahrstoff iff der Souer- 
staF. Bekannllich jehiekt \q der Arzl die Nervenkronken an die See oder ins 
Gabirga, d. h. in ozonreiche LuF P um Ozan r a Isa Sauerstoff IU alman. Gerade 
die Behgndlung das Nervensyitemi ist elme dar Houptpflichten des Mervschen, 
Wie eingarvgs bereits erwahnl, machen die hlervenTelfen eine Ausnahme bsi 
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der allgemeinsn Zdleimrneuerung. Drese Zellen Sind nicht reganerOfrons- 
ftihig, eine einmol abgesforbene Zetle bleibl tot J'fl ™ird au<h durch koine 
neue ersetzl. Diese Neivenzellen warden bet der Erttwicklung deS. Foetu* 
(Embryo) genau ongelegt u*d besfcehen dos ganx* Leben hindufch. T>a her 1st 
es besonders wichlig, dem Nervensystem die notige Bcachtung zu sehenken 
und dafur zu sorgsn, daG die Nerveezelle richtig ernohrt und behandelt wird. 
D*r in der Lunge Elattfindende Gaswechse! wurde ohna genugend Sauerfiloff 
gestorl sein. Die Kohlensaura bzw. das mit Kohlendioxyd bfrlodene Glut wird 
durch die Venen der Lunge zuc Reinigung zugeleitet und wird dort durch 
Zufuhrung von Sauerstaff in die Atemluft abgegeben. Dd$ mit Saverjtpff be- 
ladene BluT mmmt dann wi eder seioen normalen Kreislouf auf. 

□a* Wirkung der Wflrme ist aus der Naturheilkunda Zur Gcrtjgc bekqnnt. 
Hier wird keine TeChnische Warm* von ouflen on den. Korper gefflhrt, sandern 
*S fendel durch die Strahlung eine Hyperaemie [Bluluberfullung) Stott, die 
eine innere Dunchwarmung IDEnlhermi*! der kranfeen Stelle bewirkt. Der Kdr- 
per schickt bekannterweise zur Abwahr van KTOfifchertsersehainungen 61 vt- 
korperchen an dies* Stella. Es enfstehl durch dr* Elutarvhdufung welfare Er- 
wfirmung, ein lokoles Ember. So antwartet der OrganismuS. fluf die elek- 
hischan Entlodungtrt an d*r behpndelten Kfirperslelle, andem er gjofleBluh 
wellan an diet* $tell*n hinichickF Ee wird also hisr tin kunstliches Fieber 
erzeugt, dos obendrein den Vorfeil befilzt d&G *5 lokal wirkt,. also koine 
gesundtn Organ* angreift. Wenn die Blutwallen wilder abflulen, nehrnen 
di*S*Fben einen grofien Teil der kranken Stoff* mit fori und werfen dieic irt 
die cHgemfrine &|yibflbn r wo lie auf naturlicheifi Wags ausgeschiederi wtrden. 

Die Licht w I r k u n-g 1st 1m Vtrhfiltrtis xur Ouarzlampe gerir,g. Do bier 
(bei den Hochfrequenzs+rcihlen) ^tie Einwirkung des LicKfs aber dir*kt !m Haof- 
konlpkt out die kranke Stelfe itottfindftt, 1st si* drch sehr inlensiv. Das blau* 
(viofetts) Licht wirkl berghigend und 1 wird besondert b*i N*rvoiit<it onge- 
wendet. fiekonnllioh nimrnt man im ScKlafaimmer bloue oder grQne Topeten, 
wohrend die rolen Fdrben wteder cmregen un-rf o.ufm 4 int*rn J dejhalb nimint 
man diese in Thealern, Koborettt UtW. 6i* RoHichtelektrode fNeort) wendftt 
mart Zur Ner^enonregvng an. Hier ist auch infolgft d*r GfiSbUdun^j der Neon- 
go*elektrode die Lichlwirkung bedegifend lebhDfter oli bei den vialelten 
Eleklroden, 

DurchcTan schon 0 ng*fuhrten hocbgespannten Wechseljtrorw findet *ih* stark* 
innexlkhe Massage aller Zell*n Ufld G«W*be start. Der BlutfcreiElauF wird 
gefcjrdert,. die innore StknHofl und Drusentatigkeit wird ong^regt, d. h r d*r 
garrz* $Toffwechs*l wird belsbt. Schlocken, W*lcbe sich im Blute befinden. 
wie z. B. Hornsolze r die sich im Kflrper feilaetzBn wie Wassarstein in d*r 
Wasssrlftitung, wtrden oufgeloEt. Die Nerven werden durch die kichtungE- 
verfinderungien und durch die VialMilifikeit der Hochffegu*nzstrahlen irnlfir- 
lioh massiert und dodurdh berghig(t r gestdrkt und gekratHgt. 
Zusammenfflitend kann gejagt werden,. daG mart owf Grund d*i einhe-itlicben 
Wirkungsprinzips des HocbfrEgu*nztlroiwi*J lieh oln langst und gesundes 
Leben erhailen k*nn, Pi* Ertolge der d'ArsonvaNsolion bew*tf*n difrs* Be- 
hauplungl 
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Da* llierapeutitche Prinajp der Hochfre^unnEstrom* vrd ihr* Bedeutung alt 
phyiiolugiiches |naiur^niiBn[ Wirkungielerneral 
j.ln *rtl*r Linle nicht schnden 1 ' ist die bedeutendste e/fullte Bedingung dies 
geno-nnten Prinzips. Das firvd*t j*ine BegrOndung tn der Teftoch*, doG d*r 
Hochfrequenistrom dem Organismus unmittelbor wirkonde Kraft zufubrt. Er 
boansprucht also den K^rper nacM ZUf uberflusEigen KfoftverKbwendUing 
wihrend des H*ilgngfprozetSeS r sbhlieGt also schddlfclie Nebanwirkungen 
aus. Der Strom irf dabei nicht a!s Menge r tondern nur ols W*rt i« belrach- 
l*n. Dos bed*af*t r doG hier nicht dot M i tt e I h * 111, sondiarn dofl der 
Hatbfrag uenzstrom die vorFtandenen Lehensr W rKf AbwBhrkrafte d*j Kfirpert 
w*ckt H anr*gt r itfiffct und ouch *rbalt, Lctzteres ist d*swegen svichtig, um die 
prOphyloklische (varbeugende] B-ehandlung ig rectitfertigen. 

Dey Hpcbfi^qveftltfrOm wend*t tich also nichl an die Kronkheit 
ialbst, sandern immer ngr on die vorhandena LebenskraTt, Diesc ist 
dos wirlclicb elnzig* ANheilmitteF. In dem Au^e^bl dk, in dem eE gtelingf, 
die Lebenskroft zu wecken und Zu fardern, tritt folgerichtig die Genesuag ein,. 
weal schtidigende Nabenwirkungen *in*j Mifteis hier nichl bewaltigt sy w*r- 
dan brauchen, denn nach d*r Mcnge das Kraftoufwand*s fvr ondera Zwecka 
g*ht di* Wirk«ng tines Wiittels ganz otter leilweise verloran. Erst w*nn dr* 
AbwahrkrdFte vollEtdndig erlascben Sind, ist eine Geneaung naturlidi aus- 
skhtlloj. Es hsl der Arzt auch durch das iherope utisdia Prinzip d« Hach- 
frequanzstroniB der Beftfrchtgng *nthob*n, alne FahldEagnos* jo trtffen. 
da di* jchpdigtnden Ncbenwirkungan des Mittfrlj nicht in Botrocht gezogen 
zu warden brauchen. besonders donn r wenn durch mahrere Kranfch*ilj*rschei- 
nungen *he Jtch*r* Diagnose nichl getnoffen werden konn, SchlieGlidr ist der 
sich selbit behandelnde Laie geiidiert dover x etwoE Fafidnes zu tun. DieHitae- 
bildgng d*S_ Diothermle-Appa natai, die ainem H*rakranken nicht bakommlich 
i*t p wird bai Hochfrequa nz verrnteden, Ein waitarer Varteil ist d*r, daft bei 
selbst dayernder Anwendung keine Gewohnung ouftrilt. 

Die physiologrsche Wirkgng d*r Hechfrequanz findet ihre Bestaligung in der 
Bel*byng der StoFfwechsaltdtigkeit, VerbaEE*rgng d*S Blul*S durch Zufuhr von 
Sauarstoff und Bildung rt?l*r und weifter Blufkorpenchen, Normal!jierung und 
fte^glierung des Bluldrucks, Gelebung der N*rvent5figk*it durch Zufuhr der 
nbtigen Nahrung Qbar daj v*rb*j 5 *rf* Bfutj Ffirdcrung des Schlofes gnd Normoli- 
sierungi dir Drusentaligkait. Zu der yniverwllen Wirkung dar Hochfrequenz- 
slrdme sind diaEe da* ideal* Hilf*j die man als Eolche b*z*ichn*l H welcbe 
unmittelbor VOn dan Organen ouj wkksam werdan. So erlilart 
sich auch das Echeirvbpr* Poroda^on der Anwendung des Hochfrequanz- 
App*rates bei Fettlalbigkeit wie bai Mogerkaitj w*i| beide ihre Ursach* in 
der Mififunktton d*r innersekretarischen Dnisen baben. 
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Gehrauchsanweisung 

a) dei Appnrales 

Per Apporat braucht nichl dngsllich ongefaftF Z*J warden, e-r ist voliig er<h 
schluftfrEi und absolul urtgefohrlich. Die einfaehe Bcdicnung des Apparales 
wird jedem cine Salbstverslandlichkeit. Wifr bereits angefQhrt, handalt as 
sich bei unsaren Apparaten eusithliEftlich urn zweiprtlige Apparale. Zwei- 
polige Apparate lassen den Strom hunderlptfoienllg durck den Korper tfrim 
gen, und zwar vOn cinem Pol zum anderen. Es 1st cl jo wie bei Dtalhermte 
frifift absolute Durchwarmung gawahrleTslel. Der erjfeFol 1st durch den melal- 
lenen Teil des Griff as do Tfl eftoJIk den man wahrand der Bastrahlung in rie-r 
Hand hot wdhrend der zweite Pol durch die Elekirodfr, welche zvr Zeit var- 
wandl wird, akHv ist. Bfthondnlt man eina zweile Person, so badient m*n wch 
dar Hilfselektrode und gib! der zwaiten Person Metallstah mit Platie in die 
Hand. Alsdann kann die Behondlung beg inn en. In diesen Fa lie stelEl die 
Hilfsalektrode den oben genannten eriten Fol (MelalHeil des Grilles] dar. Der 
Patient mull £ F a F £ mit beiden, Polefi in Gsruhrung sain, da n«r 
danrteinbundertprozentiger $tromdurchgang wie auch fi □ d S a - 
scliuti gewahrleislet ilk 

Bestrahil mart sich selbst, so ist derGebraudi der Hilfselakirada ObarflOHig, Sa- 
fern man nun die zweipolige lokalfr Behandtung [diathermisdi] vor- 
nehmen will, bedienl man sidi wiederum der HilfseLeltroda. Die Platte wird donn 
unterhalb der sch merie nden $telle in Hautkonlakl gcbraeht und oberhalb 
wird mit der entsprechenden Elaklrode faehandell- In diesem Falla wifkl der 
Apparol also diattwin'iscK d-h., wann |emand Magenschmerzen hat, isF die 
Plolte unter den Rucken zu legen und die Mogengegand wird besfrahlk — 
Zur Sto rschu tzwirkung ill zu bemErken: Die Logen der elekldjchen Installatia- 
nen sind sehr verschieden, Es kommldahei vor, daft in der aigenen Woknung 
leichle, on tick gnbedeutende StPrurtgem bemerfcbor jind r hesonders dann, 
wenn fur beide Gen&te H«hfrequenz und Rundfunk, eina Sleckdose benutEF 
wird. Die Nochbarschaft kann abaf bei richliger Beachtung dEr Anweisung 
nlcht mehr geslflrt warden. Dos Einsetzen der Elekbodan in den Griff soil 
nicht mit Gewalt erfolgen. Durth langsomes H5n- vnd Herdcehen der Efek- 
trode und de& Griff es bring! man die Elaktrade sichar in die Aufflokmekuise 
im Griff r vnd iwar mit der Nu^e der Etfrklfode in die Ausbuchlung_ der Hu1se P 
damit sich die Elektrode bei der Behandlurig nickt drehfrn kann. Die Skglo 5jt 
beim Einschalten nach rfrfhls wnd beim Ausschalten nach links zu drahen. 
Man vermeide es r den ApparaF laufen zu I assert, ehne Griff- und Glaselek- 
trode in Hautkontakt zu haben. Hglt man die Elsktrode direkt auf die Haur p 
so itt die Behandlung empEndungsloSj Kiilt man sie e+was ab H so verursachen 
die nun uberspringendem Funken ein prrckelndes Gefuhl. 

An dcm Apporal derf nkhls geo It warden. Nack der BesFrablung ziehe man 
den Sleeker aus der Wandsleokdose. Die Elaklrodcn rejflige man, baSOndari 
bai Hautkfdnitkeilen, sleis nach ]eder Babandlung mit AWcohol oder Benzin. 
Will man besonders schwaclien Strom habert, was bei empfindlicken Korper- 
sFellen, wia Auge, Ohr, Mund m Frogs konvml r so Pail* men miF einem Finger 
vom Elaktrodenhcls den Strom zum grSfttan Teil ab. 
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Die Anwandurtg des Appa rales (wie alle* elektriscker Gerata] datf niemals 
im Bade erfalgen. Ebenw dorf das Haar nitbF nach Wastbung mit oEkohol- 
halligein Wasser bekandelt warden, do sidi Alkoholdompfe leicbt enUDndan. 
Ofl glaubt man, dar ApparaF sei nicht in Ordourtg, wen ft in WifklichkaiF nur 
def Slack koniokl lose silhzt. 

Bahandetn sidi mebrere Fersonen bintarainender r so losse man den Apporoi 
zwisohandurch immer etwas obkubten. 

Die Behandlurig iit gens individuell; man fange die Behandlungen erst bei 
schwackem bis mitlferam Strom on r um allmdhlrch ZU Steigern. 

D*r Appnrat darf niebl wqr Ablauf der Goronlie geoffnel warden, da sonst 
dtasalbe erlisoht. Belriebssl^rungen I dees man nur vom HefSteller beseitigan, 
iumal as sidi gerode bei Hochfneguensoppflrotan um Spezialarbeiten han- 
deft, die hgr vom Spazialisten einwandfrei gama^bl werdlen k^nnen, der auch 
Cher die nfltigen Spezial-Maftinstrumenle verfiigt. 

h] Sgeiietle Hinweiie 

Bei innerer BekandlUrtg fetle man die Elektrcde leEcht ein r fBhre die- 
selbe dann ein und scholte danach CfSt den Strom aPImahlich arvslergend ein P 
Der Patient soli bei der Babandlung moglichst ruliig bleiben. 

Dia Hehandlung und baEOnders da* A V f I a d a n macht man am besten 
morgenE, da manchar durijh die fieslrahlung vOf dem Scklafengehan sehr an- 
geragt wird; dagegen bai Parionen r die <m SchlaflosigkaiF laiden, is! das Auf- 
laden mitunter vor dem Schlafengehan zu ampfehlen. Das 1st jedenfalls in- 
dividuelb pnd die geaignGte ZeiF itelll man dann am sidiersten durch Broken 
f«t. Der Strom wirkt jedenfalU natuTausgleicbend. 

Den Unlerlaib niehl gleich nach dem Essen behandelnl Vor dar B&kondlung 
Dorm und Blase entleor'enl 

In Fdllertr in denen sich bei dan erHen Behandlungari aint jeheinbare 
Verschlechterung des Leidens zeigt, tasse mart sick nichl entmutigen, dann dies 
sind PeoktionseTsche i nu ngan r wEe sie sick auch bai ollart anderen Methoden 
zeigen. 

Neben oMen Behandlurtgen r insbesondere bei organiicken, Stolf- 
wechEel- und Btutirlrenkgngeri m6glic'hst nalurgemaR leben. 

c; Qebraucliianwaiiung fur einige Speiinl-Eleklroden 

Die Tefrp-Strohlenbad’Melkode 
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ill die Behondlung mil der groGen Burstenefeklrode (ArterienbE 3 fStek In. dar 
Arterienburets bawegen sich elwa ^0 kleine Glasstabchen. die in einem 
Gummiboden eingebaHattind. Jnler dieEem Gummiboden liegF eine _Metarb 
plal+a, die dan ainzelnen Eleklroden den Strom zufuhrt. DEase Stabchen- 
alektroden. bawegen sich wie die BorElen ainar Bufitfr, Sie schmiegen sich dem 
Korper anfsprechend seiner Baschaffenheit an. Dar Bu ritankirper ist dUS 
Bakfrlite- Van den Sldbchen wirkt jedas wie eEne kleine Elektrode fur sich. 
Sie sind leichl auswechselbar. Aui Grund difrier K*ntiruktian ist die 
Sauertloff- und Warmawirkung mindastans zahnmol JO graft wie bei alien 
andaren Elektfflrden P Wflbei dia ffrin vertoilfe Stromdosianmg auftarst ange- 
nekm verspurhar ist. Die Schmarzlindarung gaht viel icknaller und intensiver 
vor sich, Die Wifkung ist gefaftlcontrohierend r ouflockarnd. massig und wohl- 
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lUfrnd- Wenft olio cmdercn Elektroden anklatEchen und sich fastsougan, SO ist 
diese unangenehme NebenerEcheinung bei d*r BiirSle, die mauierend und 
vibne rend arbeitet, nicht mflglich. Bason d eis d ie innersekraforischen 
Djwsen r w i a SchilddrGse, Bqu*ehtpeieheldr,Jse r N e b e n - 
ji 1 e r e , M i I j und KaimdfuSen raagieren cut die Wirfcurtg der Artefien- 
burst-a und konnen sich dadurch besser enrfolten Und neuq Lebenssafte und 
Krofte fur den men-sdl lichen Organismus erzeugen. Dgicb die frottiensnde 
Bewegung dar einzelnen fiurslenzacken und die damil verbundene Sdttiggng 
der Arterie mil StOuersloff wind die gesamte Arterie dehnbar und der Itbrper 
eFaslisch. Die EiGrsfe bewifkt ferner durch die SaurarstoHzufuhr eine beEsere 
Purch&Mung. 5ie regl oie Bildung newer Blutkorperchen an, crnohrt, erfrischl 
und beruhigt die Nerven, Sie btwirkl friae innere Massage und Anregung der 
N erven und oiler ZeElen, sowie sine erhohte Anregung des SfaffwecFisels und 
schliettlich Beruhigung und Erfrischung der Muskfcln, Endlich bewirkt die 
Burste auch die Ausscheidung von ErmudungEslofTen, Entlqjtung der Luegi, 
Merobminderung sines durch Verkolkung und Blqljtquurtgen ouFgetretenen 
erhohfen BMdrueks, cine vermehrle KSrperwdrme. Es i$t fur olio Fa lie, wie 
basonders vorbaugend, empfohlan, teden Morgen nflindesfens 5 bis lCMbiuten 
mit der Burste den gonren Kttrper iur Anregung ties gesauiien Blulkraislaufes 
und Sioffwedhsels zu bestrahfan. Die BGrsfe brqqcht nicht aufgadruckt zu 
werden. 

Sis wirkt ]ich [a bereils bei laichter Baruhrung uoII aui. Bel Beslrahlung uber 
dem Stoff achte mqn evf glattes Anliegen des 5-toFFeS, damit sich die Barden 
nicht an Falten brechan, DaS Auswechsaln der Stabchen erfolgt Ibrgendar- 
mcfien: Die Stabchen besitzen unten einen sehmolen Rand, der jie in dem 
Gueuniboden hfllf. B&i lei-dilem Dberkippen und Ziehen njlecht der Rand 
leiehf a us dem dehnbarer, Gummibaden hercut. Dos Einselzen erfolgt put 
gleiche Weise und gehl nqch leicbler als das Herausnehmen. Bei a-ngifl&sen 
Beschwerden fsl das Strahlenbad besonders zu empfehlen. 

2. DerlnhalaFor 

Die Inhalations-Elsklrade isl sine butterit wichiige Eleklrods, die in leinem 
HauEhalt fehlen dOrfte. Die reine Ozoninhalation fSauersloff), die durch den 
HochfrfrqiuenzQppcrat harvorgerufen wird r isl die besfft Inhalation, die es 
uberhaupf gibl. Das Ozan enlsteht bekannlhch durttti Wlillionen von Blit^an, 
wekhe Ahnlichkeit mil atmojfvhdrischen Blitzen in der Luft ha ben. Jeder 
Foliani wind die Wirkung des Ozgnj snerkennetl rtiosaen. Zwei bis dffti 
Tropfen echte* Eekdyplesfll, evtl. ouch Menthol, wird in die Wotle, welche 
Sich iffl Kugelonsalz ds InhalalorE befindet, gego**en. Man jleckf nun den 
IntiaFatar wie jede ondtre Erekl^ode in dan Griff und faftt mit der einen Hand 
den mjltleren Teil de* Inhalators end mit der anderen Hand den Griff wnd 
Gennimibcili lUiammen. Raines Ozon isf zu stark, daswegen mischl man dissas 
mittels das Gebld$e$ mit Left. Dann jeljt mpn die Dusen des Inhalqtorj nicht 
dlirekt qn die Nose, sOndern efwa 3 cm unler die Nqse, schaltet den Strom 
auf fltwa 5 ein. druckt leicht auf dem Gummiball und qtme longiam lief d^reh 
die Nase ein r losse den Boll I Os und atmE wieder durch den Mund a us. Das 
wisderhole man zehn- bis zwanzi^mof. Die Inhalation schaffi jePbst bei 
Elarkstem Scbnupfen und Bronchia I kotorrh grotte Erlefchtfliryngj ebenso hat 
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sie sich oetterordEntlich ols VorbeugvngsmiMeL gegen Grippe bewahrt. Bei 
Heiserksit fur Rtdner, Banger und Mantchen., die in schiathter tuft arbeilen 
muHen, hat Eidh dicsc Inhalation allerbesfenE bewohrt. Es erfolgt ftine fteini- 
gung der AtmpngEorgane mit SaueriToff, denn eril in der kfqnkan Lunge 
k-^nnen sich Toborkeln feslselzen. 
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Schonheits- u, Korpgrpflege mi t Hochfrequanz-B*slfahluft0 

- Kt .. E( Fflltfln, Huflieln, Sthlolfheader HoLif 

™S la ” n erOBlizitfll dfrr Hnut, dos sfch mit zunahmfrfidem Alter mehr 

und rnfihr gfiltend maghr, aber auch schon «hr fruhzettg bei mooch an Haul 

■ - jP* u schan long*bakunnlenanaromisch-physiologischenur>d physio- 

■ Dgis^-dremischen Ersdieinurtgen. 

Zunach^l sii>d die Vcrluste an HaufdltttFiifnt mengelhaftem Haulstaffwechsel 
wf WWOhJ . d L VrC t l A " w * nd vng schqdlrcher Toilettemittel oder 
unflenugendar Pfl« 3C on S ioh F als ouch durch Unslimrmgkeir im GESomJjfpIf- 
weehial [Krankheiten, uerkehrte lebensweise, zu wenig Schlaf, Zirkulations- 
Storungen Ulw ) VOfWtiicht 'wil'd, artligh in der Hput selbst wird duroh di*Se 
Miftjh rnmigkejfen .m Sfciftekreislauf des Gesomtkarpers eine Verermung an 
Krasohaure hervo re, eruFen, WOgegan dann mehr Kelt sich onhauft. Bei den 
SJt * d « Kifl»llflur«iKH>fl*i und Kalkti barsch vft 
SSnSSS2S?J ^ u ,k ‘ ? W Kp “ ftl *? L Ufe ist &ber der chemise* e Fuktor, von dam 
die HGrtnriatder Houtgewebe abhiingig i*t, Ki«er 5 0vrftVtrlu S le beanhwartei 

,n 4 ^^Si 1Una, iu*_ i da ri n Ersch,offujl 9 ubei S *ht, schlieflJich zu 
flunrel- und Fjltsnbildung fflhrt. Auch trocfcnet die Haut Ob*TArifiin stork 
Ous, wd sdi.Ffng, neigl zu Juckreiz, ml hint or SGgar zu Ektamen. 3 

° B V 1 ^'*t dm gr^mSglkhe <Widh 0 Et oiler 
?. n t !S u ^T, ^ ch ei * a P h ¥ si ^iogfsrhe Bekompfunq 

on_ Runzeln Krahenfuftan. Hputtchlaffheit nur erreidit we-rden, wenn c ina 
hygiemsche Lebansweise beobachtei und fQr einen freieu, unhehmderten 
iarteumlaur gosorgt wprd. 

Dciholb id die bate und «rfeP B rd<Jute Schanheibpfteg* dieienige, die nichl 
errf waitet, bis AujfnJhersrhemufigen ailftnten Sind sie cbef emmol r) a so 
0,8 Alarmjejchen bewerlef werden, die on,,,™, JplJ der <a«(ier- 
homhflir m lUnordnung at, wenngleich Jceine nannenswerlm ueuh woden 

^xir a is‘;,rW^ iodEnMs der VwbraTCh 

d j j V e ° v»rfiun«ft^v«falk>na Zeller wftkhe gnter- 
Z^ h A if- U K d d ,°LT r T m dorbieten. Bei trockftner Hout seize 

mon die RAdwiaMdroda bet schwachem Sttom m Schlafen^rtien on 

Au ?? nj Wafl ^^ HolKchlogodern - hin 
^ 1 Und ^ an fDhr * dieEe joweilig 

v r ?UE ‘ Ej w.rd domit die gowonsehta Pofwtfffoung arraicht. SdttFgung 
ll5r tr u ?0 der GiUohlwelIflin mit frucham reinftn elemonTaren Souer- 
ittjFF und ^rundJichei Hyperom.e (BlorubEHUHurtg) und domit die erhoffte Er- 
oahrung und 1 Nftubelebwng Jet Geiichlszellen. Will men diEjen Erfolo 
^gro^f^ ojnpfioh| t ^ im Anj^iJoB dafan eine OQmpJkomprtsse 
etwa 2 MiAuhn und donoch efnE gute feilhaliige Cram*. Um den 
trtOlg noc hh altig zu 5tch*rn r empfiehlr sloh ISglich die Ablian! Diesa flehond’ 
long ist geiade de;holb so wert- und sinnudl, weir sie mit Lichl r Wbrme x Souar- 
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stuff und 5+rohlen gebuedan ilt und stels eine Hyf»r5mie und Hypartbermia 
(Sluluberwdrmung) nach sich Static Welches Vofauisalzung fOr dsn koimeti- 
sdhen Erfolg l]l. Viftl Elal1gr0n ist zu ampfahlan — sieha ErnAhrungiteil im An- 
hgeg dieses Buches! 

Wflneiij Huhneraugen,. LeheHtttkl, Muttiermata 

Bti Worzenbeseltigungen setzl mum die doFur bcstimmte Worzeneleklrode 
Nr. 7 an und £war bei dSrkerem Sttom flit ffblkh, iQBt dona den Strom M- 
gurieren. ie nach Starke des Stromes verfdrbt sich in 20 bis 30 Sekunden das 
Warzengebllde. Hat slch die Worz* ’JvtiB geffirbl, dcmn hfirft man mil der 
Figuration ouf, sorgedofpr^ doB ern kleiner Schulzverband iHonscpIast) ouf- 
gelan wird r urn InfekliOntn ZU vermeideni, Unter keinen Umstaftden gehe 
mon mil FingernEgeln doranj man wird in etwa S Tagan die Warze als ab- 
geslorben abstolfen und nie wjrd mehr die StelFe su sehen jein r wo die Worze 
ftins+malf safr Ahnlich verhalt as Srch auch bei Laberflecken. Hierbei ist grb- 
fiere Voriicht geboten — \a f man ziehe hledwi lieber den Fachorzt zu Rote. 
Bei Warzen lifi Gesicht ist hochslcr Rcspakt zu wahren, Mcunundneunzigmal 
zieht mon iich ein HOrchen aus der Nase oder man drfldd skh ouch kfeicie 
Picket OU! und beim hundertsten Mala kann man in wcmgen Stunden tot sein. 
auch siaht man sehr oft vflllig deformierte Nasen. In salchen Rllen handeSl 
tt sich vm einen salchen Vorgang. Bei den Gasichlsporfien sollle [ederMansch 
dessen eingadeolt sCm, d’ofl d»«e Porherii mit cTen LymphdrOien de? Gehimi 
in Verbindutig stehen und diase gerade dssholb ampfindlrcher sind als an- 
genommen. 

Hautaussthldge, Pickel usw. 

Auch bierOber hofle mon sich an die unler Kosmetik gemaghten Angaben. 

HaarkrenkheHen 

Wenn mon von Haafkr-onkheiten sprlglit r so darf nicht vergwsen werden, doFS 
das Hoar mil seiner Wurzer in drS HaUt eingabsttat isb doher dann auch 
nine Urjachenuntersuchung bei auftretenden Haarkronkheilen auch die Haul 
und ihre GeSUndheit im Aug* behalf. Eina schtachl gepflegle Haul, nament- 
lich am Itopfe, zieht das Haor und seine Beschaffiercheir immsr in Milleiden. 
schoft. 

Wir sehen daraus, daB dos Hoar au? mehreren Teilen besieht: 1. der QW 
die Haut hanausragenda Haarichoft mil vardunntar Spifze, 2. der im Haar- 
baFg steckende Teil, der als Wurzel bezeichnet w3rd H 3. die knopfffirmige 
Ansehwallung dar Wurza!^ der Hoorknopf Oder die Haorz.wiebal r 4. daese aitrt 
ouf der Hpprpppille, genannt Haaiieim. In der Haorpapille ist eino feme Blut- 
gafaRschlinge,, durch die s\e und das Hnar arndhrt wird. Der HaerkflOpf flfih 
hfi it Zelhn, in die PCfirnchan mil Forbstoff eingabettet sind. Auffare usnd innere 
Wurzel scheEdej Rinde, Mark sind die weiteren Bestandlei |« des Hoaras. Da- 
neben findon sigh in der Haut, fn der Nachbortchoft das Haares, TalgdrutSn, 
die dem Haor das notige Felt lisfem, damtt os nicht sprSda und brOchig. 
_ wird, Der Haarbolg des Eart- und JCapFhaares reicht bis in do i Unterhoutzail- 
gewebe hinain. Durch den Huormuskel wird auf die TalgdrQse tin Dxuck out- 
geObh der dan fbtligen Inholt der Drirsoin den Haorbolg hineinproBt, 
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-i ,°‘;° l, t . f °. M -. Ha °. r P ft «a e - Hr *■" vcn*i|i fl4 * Mncrousloll fl ibt 4s 
20 h|rniche- und enter sreh gan; Jch verschredane Ursachan 

l)ek5mp < !«A hen H '' 0 ' a " s,1,ll k<, ' ,n n,cin i’™"* 1 erfolswich d V r<h unsare Slrahlan 

[ Ah ^ Bni ^ der KopFhaut, die d *5 Woehstum 

?* ™™ vorieihger Haamuifal). Neben einem gulen 

of^rtdTich H +C, ^ l£ J bonutr * ™!V massifrre man oil* 14 

brtfeihh ^aorboden mit OJiyenai r aber tfiglSh 

hn+rojvta moi die Kopfhotit grtfndlidi mir der Komm^Hrod* [Nr, 3k *hva 

L«b!kuTn1? Art *™»W«f* besonder, *u difttem Zw«k 
zu tRipfehltn Dur<h die B^trchlun^ verbunden mil ihrer SQuerjt*«* n rwick’ 

hHS»SS"h d J ;2'!? ! T d aai d *' K *p fh °“ 1 0l>flM6r.t und die Kopf- 
flflgl!™d| ,Ch <furchbrut ^- — D °* Hdurwosser wird erst nach der BesIrahFung 

H <i u t og j tc h 1 d g e n trockene un<f note FJ«eMe ristiae 
spriid* Haul mossier# man mil dor Baklrode Nr. 1, die Hoi. Hose berah- 

Z&2:£?V . r "'U 4l j’ 0rke " S ' r0, "“ Mon habr die Eltkirode bin 
rirvon der Hou obdomir die Funken laise u bar spr iihan Noth jedar 
BadroNung win* 5l ch die Hod on drawn Stellar, baiond.r, rdten, as (riti 
noth dar BesPrahlung am bSnstlidies Fiabar em IBIutubeiFuHuna attr Hypar. 

E^fttr T T -'fT =^’ r t7 d TL'i wo ? e 8? n ™" «B»" di* Sauerstoffwir- 
ku «9 obtoiend oui die Finch I# «ch beloligt. In haitiritckialn Fallen ist as gur 
warn, man dre Gro6uarsloricer 4 Jaktroda obwediselnd milder Elektrode Nr la 
anwendef (siehfl auch unrer KosmetikJ. 

[£? P n!l,°®uf (H5 n). Dunrh fergesetata .ag- 

W*r y “ n@ " der , A ^* rlenbi )rita wird in. Full dot Blut leidrlflOssio, 
Wer mrt Abtagarangen und BIwNerdickwngan in dan Fufigalanken 2 g run hoP 
dem W»d die fWrsta be, tilglicher Behondlung von 3Mihuten besonders woh 1- 
! " fl4 ' FuBkram P , 1 durchgatrKanan FiHlan. ObermSdung und dicker Galen. 
sfi: 5 ' ™ 1 JJ* |, “ nn,e Behondlung unbedintf erforderlid,. Bel Warzen wird die 
j 1 *™Nr. 7 ba-nulzt difl man Ufllich einige Seftunden auf di* Warz* Wit 
und difli Funjen 1 b» 2 mm abenprlhgtn mt; dtUA wirknn abr&fend auf 
d« wdFd&mden ? fr ebft. Die Elekkrode soil abef so av f^wfzl 

bep 1 Hohn ef^g*n n ^ Cr ° mjl waheilin kann - 3 Fefchc Verfolir^n 


EiJiige Behor>dlung&vorschlag^ 


t-ll « y * r Jf Q 1 k W' n BI |A M « r i O l M i rd »«]. D*r gcmze K3rper / 
wir'd tdglich emmal von unt*n bi^obfrn milder ArkefFenbOrjta b*ifrahlt Du-th / 
die laghche B*strahlun fl m*th\ m an die AftArlft ah sale he dehrtbor, den / 
per elattrteh, gewmnt neue Stifte von <feo inMr»kr«toriichan DrDsen and ' 
orient eme Neubeleburig der Zellen. 

Jaden iweitan las ■<* die Bsslrohlung der Schiiddriise mit Elaktfode Nr 13 ’ 
(Hoiseraklroda] atwo 15 Minuten iu ampfehlen. Die Bastrahlung mil der 
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di-fi Augen in geschlossenem ZusUard bci schwochem Strom bestrahlt und 
zw-W- 3 bps 5 Mmuten violetl und 5 bis 10 Mmuten mir der Katikblelckliade 

B a u c ti s c h nve r z e n. Diftser Be^riff isl sehr vielieitig und vom Laien nieht 
ohne warfares f«tautiel[ffli. Die BeEliahlung der fJaudlpartien wird immei 
wohltuend und schmenlindernd wlrken. 

BI fl l * n i e [ d e nBFai«^chwat^, Blajenlfliden iQhren oft von fr. 
kjGhvng her. Den Untaileib tflglich TO Minuten rot, 10 MinuFan violett behan- 
° t,n i ' L n ™ d| e Ekktieda Nr. 2 diraki out die Haul aufoot. Sebr zu 
ernpfenJftrr ist Inerbei die GroBverEFarfeereiektrode. 

Bronchitis un-d BioacMalkatqrrh. DieieJb* Bahandlung wie t*i 
Asthma. 

Fettle ibigkeit Wi* sehon im LeilarlikeJ erwfihnt, aibt es Memchert, 
die nur zuiusehen braudiSh, wie an dure essen, ™ dobal selbst dick zu 
WWden. Neben der Anwendung der SFrohlenbadmethade m« s i B re non ba- 
sonden den Leib noth Mag lich keif zweimal am Tage j c 5 hit 10 MingEen 
mit dei Arte nen bursts, Der Ganutf von Apfeln, ApfeFsinen, Feigen und vie I 
Gemufa wird emplohJen, wohmgegen der Gengfi von Fleiieh und Wursf 
*1 igejchrfinkt warden iollte. Enige fleischlose Tuge Fn der Woche sfnd an- 
getoacht. LVgl. Erndhivnfiil+itung im Anhang.) Unter alien l/rnstorKfen hi 
dber der flunze Kflfper von untan bis oben mil der Artarienbursie zu be- 
i iron ten. 

Fj J t . 0 1 Die Umgtbung der Fistal ist mit der Bekfroda Nr. 37 zu bwfnahkfl 
? j J 5tJbgJich die Elekfrade Mi. *2 elnige Minulan bei schwodier SlromEtarke 
in den Sana! epnzutOhren, 

Furunkel. Im vorg«cbntfwtn Stadium wild der Furunkel oder Karhvnkel 
mit Elektrode Nr 7 ader Nr. 42 gebffnet; hieiaul Nachbehondlung biw. Eirf- 
erterung durch Elekliode Nr.37d. Danach ist die Hautalektrode Ni 1 violetl 
1 bis 2 MlflUtan m Milan Haylkontakt zu biingen r desgfeichan 2 bit 3 Minuten 
Rollichtelektrode Nr. ] ( so daft die Funkan I else (JbaupriJbtn, was besondara 
keimrorend wirkk Vor und Jiaeh jeder Behandlung III ganz binders auf das 
Keimgen der Elektroden zu echten, 

Gal ienJ side n. Man lege sidi mit flacktem RCkken cuf die Plqlte, die 
nut dem T*lra-Apporar vwbyndnn ist, beiSrchle die lebergegend in lane, 
wm krmndw Baweggnfl mit der Ventdrker-Elefctmda Mr. 2 etwo 10 Minut<m r 
aeigleichEn ly MmyFen mil RolJicht. Motg-ens anf nuchternem Magen emp- 
fjehlt jkH e.ne Tasie TauiBndgOJdankrwttw (t Ernqhrongsleil im Anhandl 
Geh6r 5 Mrangen kUtansn vtrjchiedener A^t Snin, Gei Ohientausen 
Ohrichmalzvfirhbrtyng, SchwerhSiigkHit, iit^freimal ftiglich Betlrahlunq [tdti 
Ohiei mit der Ohren^Ela klrgd'e Nr. 22 zu empfehlen. Men Nil ober gut, die 
ElakFrodo Nr.22 nut Neongasfullung an-Euwenden und jedes Ohr 2 Minutan 
«t und 2 Mmvlen viplett zu- basliohlen. Seibst bei Mittelahrenlzunduna itf 
diesel be Batlrahlung £u empfehren. 

GadenkentzOndyng, Gela n krhe U fflfl tismgj, Man lege dre 
'[“J? tr # l ta b r ,? as Galenk Ufsd wdnde Efiglich lOMinulen die Elekbode Nr. 2 Und 
j? M.inwtani die Rotljchrefaktiode bai mittlerem SFrom an, sa wie et 

dem Patienien rjchtig ertchemtl 
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Geficbtineuralgia. Das Gasicht 1st einiulremanj danntind die schmaf- 
zenden Slellen 5 MinuFen rot und 5 Minutan violett zu beslrahtan. 
GeichwDre. Siehe Behandlung bci Furunkaln. 

(31 cht. Siehe unier GefankentiOndung und Gelenkrheumatismut. 

G ri pp e. Vornehmlich Srust- und Lungenflugel funfmal t^gltch jn 10 Minuten 
mit der VerslarkereiakEiodn bei starkem Strom bestrohlen und viar- btt fDnF- 
ma-1 Ebglich 10 bis 70 Atemzuge mittels Ozoninhclntor inholiemn. Heifie 
Nitrone ohne Zucker (elwcs Bicn-cnhonig gcSFaltel^ und ObtFcbe HausmiltaE 
sind ium Schwitsen zu empfqhlqn. 

H (5 morrhoiden Vor dlar Behandlung heifles Sifzbad^ danach After mil 
Vaseline bzw. Felt eFnkramen H bierauf die Elelctrode Nx.19 Oder 20 elwo 
10 MinuFen bei llemlkh starkem Strom anwenden. HinterheT ijft nochmals 
tin beiftes Silzbad zu ampFehlen. Unier alien UmsFflndan sind Alkoholj 
Niketin und starker KofFee zu meiden r dggegen Obst und Gtm&te zu emp. 
feblen. Hamorrhokfen sind mit Kxu-mpfadern zu vargleitben. Dei SaueraFoffi, 
der durch dra BeSlrohlurtg enhtehb SOwie dim Slrqhlen telbst r wlrtort 
kontrohierend. Eine Schmerzlinderung hritt sofbrt ern. Die Wiedeihqlung dar 
Behandlung fulirt auf olle Falta zum Erfolg, 

Ft e rz le 1 de n. Die Herzjptrole Nr, 32 wild rubig auf die Herzgegend auf- 
geseFzt und schwach in largsam kraisender Bewegung gefuhrt. Die Herz- 
narvan und der Fterzffluskel wetdtrt dodurch inneilich mossiert und gesidrkt. 
10 bis IS Minuten StrahlenbadmethorfH ist zu ampfehlan. 

HexanschuB. Zweirnal Ifigliche BetlraMung mit dee ArterleabSrtFe tiber 
dickem Hemdenstofif bei stqikem Strom elwq 15 Minuten in der Gegend der 
Miaren und des Ruckgrales. Aufordem Idgllehet Sfrahlenbad von IS MinuFen. 
Hasten. Dietelbe Behondlung wie bei Asthma. 

I sch i as. Die sehmerzenden Stellen sind taglidi zweimal 10Minuten mit dei 
Ebrste und zweimol 10 Minutan mil dei Rotlidtl- Oder nodi besfar mit del 
GrativarsFcrkcralekFrode, bei mittelsterkern Strom zm behflndeln. 
Keuchihusten. Zweimal Slrahlenbad von 10 bis 20 Minuten. Stundlidi ln- 
holatian miltels Ozoeinhololor 10 bis 20 Atemzuge. 

Kr a m pf a dc f rt. Die Stellenj on denen die Krampfadern hervoriielen, sind 
einEUpudern. Dqnn bestrahle man in ganz laichlem Hautkontakt tdglich diese 
mit der fiatlichtalektrode. Roller Nf. 51 bevorEugtl 
KrbFie, Siehe Hautpusschlbge usw. (2,TeiE). 

Lahmungen. Bei Lahmungen sind auBarordenttich gQffilige ErFolgc durch 
dta Bahandiung mit dem zwelpqligefl Tefra-Apporat arzielt wprden. Man 
behandeEl in dieseav Falle nnmanlFidi das Rutkgrat SOwio das gelahmFa 
Glied mit der Burste und obwechsefnd mit der Rotllchtelekirode bzw. GroB- 
versFfirkerelektroder 

Leberleiden. Diasalbe Baboedlung wie bei Gallenletden. 

Magen- und D-armteiden. Es gibt hiervon viele Arten. Man wird 
Lmmer gut tun r in diesem Falle den Speziolarzl zu Rote zu liehen. AuF alia 
F6lla kann die Beslrohlunfl mil dem Tefra-Apparat nur vorteilhofl sein, Auf 
Gruad der gioOen ^rfahrung, die wir im Laufe von 30 Jahren mit der Hoch- 
Freq uen zbastrah lun g gemachl habflji r kann nyr geEag! wefden, -dafi diete 
merislees heilend gewirkt hat. Der HaupthflilFaktor ist in diesem Falle das Blut 
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idbit das durtti die flesi/ahlgng immerwreder an den Herd gemffln w4d und das 
die teste Meditin in *idi Fiof. Man lege jich mit dem nacklen Rdcfcen auf die 
Plflttfrj bestrahle den Icii) (gftpudert) mindestens II) Minutan mit der Ver^ 
stflrkerelekt™fE Nr. 2 und 20 bis 30 Minutem mit der Ratlichtalektrode bef 
miltalslciflcem Str*m, jndodi so, wie ei dflm Potienlen ggh W urtd gefdllt. 
Tdglidi auf nPcbternemMagen HineTasseTfiusendgOlderikrau+teeiEfzu empfehlftn 
Mandelentzundung, Wefln es auch schwerfillt, s* isl aber doch 
Rath MogJichkeit der Radian innerlkh mit Elektmde Nr. 44 1 bit ? MFnutcn 


Akute NieirenentLOndung 
ireibt den ftluldtuck tpon- 
lani h«fi L Die TEFRA-Be- 
stroll I gag wirkt im mer ant- 
lOndungmidrig, sctimerz- 
liVideriid und anfadiend 
far a lie innerfflkretonjdien 
DrGsem 


Abb. 7 
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und fluGerlich etwa 10 Minrjlan mit r Hal-scleklrode Nr. 13 und danach 
10 MEngten mil Elektroda Nr. 1 Neon JU bestrahlee. 

M i t e s s e r. 5iehe KasmeFik [2. Teil]. 

NervoiitGt- Abends Itegend im Beti 5 bis 10 Minulert mit Elektrode Hr. 29a 
auf laden. Starker KafFcc isl xu vermeitfen. Des Morgans 10 bis 15 MirtUten 
Strahlenbod met+iade. 

N e u r u I g i a. Lsichte Massa ge der schmerzhaften Stellen 5 bis 10 Mi nuts n 
mit Haubelektrod* Nr, 1 gad etwa 5 bis 10 Minulen mit RoHEcht. 

N ierenl eid en. Man lege sieh mit dem ngtklsn Leib cut die Platte und 
bestrahle die Niarcnpariie feehl! und links ie 10 Minute n mill der Versldiker- 
elaklrodc und der Rotlichtelektrode. K-achSulE urtd maiden! 

Often* Fifle. Dar HochfreqMenzjtrom erhqhl die Blutzirkulat-ion und 
die SaFtezufuhrung. Mon bestrahle diese Stallen tfiglich 5 Mingten violett mit 
Elektrode Nr. 2 r indem man ganz Icidit die Fgnken tiherspruhan Id0t r so dad 
aber dabei kerne Schmanen vergrsacht werden, dasglaidien 5 bis 10 MEnglen 
mit der GroOversIqrkEieteklirods. Wenn es dem Patienten gefallt und {jut 
lut r isl die Besliahlung im Laufe des Tages zu wiaderhcren, mindeslenj aber 
5 bis 6 Slunden vor dem Sthlafengehen. 

Rachitis- Aufladung dss KirpefS mit Elektrode Nr. 29 d 3 MirtUten, auCer, 
dem $trnh lenmethade 10 bis 15 Minute n. 

kheumatismus. Dieses Leiden entsleht hauptjaehlidi durch sehlachte 
BtutEirkwblion, Blulstotkanfij schlechte SaFtevertailung, Abkgergngen von 
KifEttallen r Sdilacken. Dur* den zwaipGligtn Tefro* Apparat gahl dar 
SauanEflff, der besonders auflSSend ouf Schlecken und H or maize wifkb ins 
Bkit. Der Organismus antwaFtei ouf diase slektrischen Enlladungen. indam 
er grofie Blutwellen, die heitsam wirkee, en diese Stellan hinsendftl. Wenn 
dieSA El-'jlwellen wiedsr abtluleri, warden in jedem Fall kleine Mengen auF- 
gtlosler Kristall* mit weggeschwEirmf und in die &lulbahn geworfen, um dann 
auf noturiichem Wegs nusg a tchieden zu warden, pauc^be^iflndlgnrgen sind 
hiet besonders ZU flfflpfeh!en r mindeslerre ab*r Tdglich 10 Minuter r&E* und 
10 Minuten violette Bfisti-ahlungen. Wenn man sich in diesem Fail die Groft- 
variturk^rele'klrode erloubtn konrij so wird d-erdu^ch die HeilkraFt berfsuEe-nd 
erhobt. Da bei Rheuma die Nieren schleeht erbeiten, sind diese exlffl Idgllch 
10 Mirtufen ZV bestrahlen. _ 

Schnupfen. Vorslfthendes Leiden arttttehf durch &aktenan H die sicn. in 
den Scblaimhdulen der Nase fsttsetzen. T-dglich dreimol jedes Ncsenloch 
m\\ der Elektrode Nr.21, die elwo 3 cm in das Nasenloth vorskhtig e inzu- 
Krhren isl, bei Mbweehem Strom je 1 bis 2 Minuten beslrahlen, Sollta der 
Slram zu stork erscheinBn r danrv isl tin Finger auf den Hals der Elekfroda 
ZV legen. Hiernach in halier* man mit dem Ozon-lnhalaior eintge liefe Atem- 
zugs. Diese Inholotipnen sollten stundlich fgrtgesetzt warden. 

Skrafulose. 10 bis 15Minulen. Sirahlenbodmcfhode des gonzen Korpers. 
Stoffwachselttftrung ^n. Strahlenbadmelhode ta^lich 5 bi* ID Mi- 
nutan. Vi*l Obit gnd Gemusa assen r Fleisch- und Gatraldekast oinschrdnken, 
AlkohoL Nikolin und Koffein rneidan. 
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VeneneEitjjundung. Diesalbe Bebandfung wift bai Krampfadern. 
VerdouungS&loriingen und V erito p f unfl, BesondW Bestrah- 
lunfl von und Unterlpib mir Elelttrod* Nr, 2 und Bgrjte, 

Wassersu-cKf. Si the unfer Stoffw-achsel- und Verdauungssf6rungen. Fs 
empfiehit ikh hierbei, wifl Oberheupt bfri ollen sehwierigeri Leiden, den Arzl 
zu Kate zu ziehen, 

Windpocken, Bestrohlung des ganzan Korperj Idglicb zwaimcl 20 Mi¬ 
nute" jwit dfrr Groflversterkerelektrcde und Rollicht abwechiefnd. 
Wunden. Bettrohlung mit Elekfrode Nr r 1 Oder 2 bei sthwadiem Strom 
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SdiluBwort und Vorschlaga iur Emqhrung 

Au* flllen Tailen. der ganzen Welt fcommen liSgllch neue Frgebnlsberichfej 
walche jmeine Mitorbeitar und micfi rachl glucklich stimman. Besonders bei 
Bluthocbdruck und Rheumc bewdhrte skh der Apparat hervorragend. Bei 
Grippe und Lungenentzundung kannte in Verhindung mil den Ozoninh-alator 
und GniRverstb rker schneMe Heilufig anziert warden. Lgbend wird von Kos- 
fneliblftlFilulen der veijungende Erfolg gemetdef. Wer rastet — der roller, 
sagt ein altes Spriehworf, und wann die Schilddrfisen nicht mahr richtig ihre 
Jod*aFte dem teirper zur Verfagunfl stollan, dann vanengen *ich Venen and 
Arhsrian, wodurch der Slufdruck in die HSha sdinelfL ScbloganfSNe mit ihftn 
boien Nebencrschemungcn sind die Folgert, Darum muB es immer wieder 
jedem Menschen geSagt worden, daR man nie mOde warden darf und tdg- 
iieh de* Morgens eiwo 15 Mintifen don ganzen K£rper VOn unfen bis aben 
beitroblien tollte, Dazu ist om be*ten die BufSta gaeignet. $dlfe der Blut- 
drucfc. here its zu hoch *ein, dann empfiehlt es sich, des Abend* dattelbe 
nochmal auf 10 Minuten zu wiederholan. Ein ^Zuvief* gibt es bei der Tefro- 
Bastrahlung nicht. 

Wenn der Hanzmuskel jchon sehwach ist, verdickt tich cfas Bfut. Alt Folge- 
erscheinung mirB jftfzt der schwache Herzeiuskal noth dtckft* Blut durch die 
Venan un-d Arterien pympen. Lawinenartig greift (fj* Katastiaphe im KGrper 
um tich, wodureh das Leben irainner schwiariger wlrd- Jn tofdlen Fdlfan id 
die Bastrahlung mil der Bursts taglich zweb bit dreimal vonunehmen t Da 
dgnch r daft man durch ein Strqblenbad rfas Blut mit Souerstoff anreichert, 
macht man es Immer winder lekhtflGjjig und heNfarbig. Men sehaffa fthen 
durcb diese Tutsache dem Henan rtsue Impulse. 

Selbll bei taglicher Behandlung solFfe obar ouch jeder Kunde durch naltfr. 
liche Lebenjwekft den LebensprozeG unffirslulzcn. Als Anregung flabe ich 
nochifehend einige Hinweise von bakanntesten fteformern und Nglurheil- 
praktikem, die abanfalls mit me man Apparaten qrbeitfln und seit einigen 
Johriahntan praklische Erfbhrungen am Knankenbett ho ben. 

JB von vielcn Dingen wenig und nie vqn wenig Dingen viel. 1 ' Die wfrnigsfSn 
Manschen witter daR der flfjne FarbstofF der Pficmi* (Chlorophyll) qllein 
befahigt isf r aus anergqnischen Varbindungen fene Drgai|f*ehan SlPffe auf- 
zubauen wie Kohl nhydrale, Fotta und EiweiRe r welcho Tr^gar pi let pBnnt. 
lichen, lierischen und menjchlichen lebans sind. Ohne flUSreidiende Zufgbr 
von Blfittgrun ist ein gesundes Leben nlchh m* 0 lich. Dabei gibf es Mtnscben 
dfe es a lj eine nebsnfdchliche Befastigung ansehen, wenn sie mal g element- 
Ikh grDnen SaFof essen muttfrn, Dos Bbftfllun nagt alle Lebansvorgdnge on 
gnd ffirdert diasB. Dor Krebs 1st eine VolfcargeEGel. Dft* BlaltgrDn hemml das 
sdirankenlase Wuchifum der KfebszeNen. Sdion sail JohrtDusendan ha ben 
grofre Naturwissenschaffler wEe Poracftlsus UPd Mfppokrale* ouf den Sagen 
des BlattgrQns hingswieson. Gesund sein und b'leiben iff dhna zweckmfiOig* 
ErnShrUng undenkbdFr Foltehft Und fa-rtgasatzle Ernohrung fffhrt zur k&rper- 
Jichen und Seelischen Disharmonie, Siachlum Urtd fdJham Tod- Die Vdrliaba 
fvr jborwOnte Speison ist nicht angeboren, »ndern pnorzogen. Erst wenn 
der Kranko nicht mebr anderi dPrf^ als obsolut dint ru leben, dcrnn merkf er 
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erst nach seiner JmsfeJIungj wifl gut die Nahrung o-hne die sdhaHen Ge- 
wQrze jchmeckt. Schl iefili-cb lebt sfar Menich niehtj um zu- essen, tcmdern er 
iOt, um zu leben. 

Vortehlag* mm laglidien Sp4ii4l*tt«h 

Morgen; empfiehlt sich die Ennahme von dner Zittone odar ApFalsine und 
danach atwot Rflhkosf, Nur eine Mahlzeif sollte man mit Getreldeeneug- 
nitten decken. VoLkornbrat ist besPndars zu cmpfa-hlen, es tfarf aber 
niemais die Hauplmahlzeif darsleltan. Im Krenkheiltfolle tincf elle Weift- 
mehlerzeugnisse wie Bt&tchen, Kuchen., Mehtsirppen, Tunken und SuBspeisan 
ZU maiden, Die ausEchlietlliche Emnahmc vOn Mehlbrai, Haferfloekftn, Nu¬ 
de In, Makkuroni, Kuchan und Pudding 1st JcMiinmer ynd gefohrlicher dls aln- 
seitigar FfeiMhgeriuO. Vegetorierj welcho Weiflmehlprodukle und gakochte 
Gem use bevarzugen, ernahren sich falsch, Rohkost ous blaftgriiner Substam, 
Solete und Rohsdfte mussen Devise sein. 

GeUeideprodukte konnen niemals den Platz des grunen BEatfe* in dtf 
Emahrung einnahmen. Vialseilige Nahrung 5it ZU bevprzugen; es gebt nicht an r 
deft tbglich vier Mahlzeiten nur aus Getreldeprodukten verschiedenster Art 
bestehen. Die Zusammanselzung untarer Nahrung muO so sein, doR 75 % 
des gesairriftn Bedorfs durch grune BfoMsubjtanz, verschiedane Gemuse- 
sonerij grune Snlote, Bittersnlofe, Louch, Kartoffeln, Obst, WurzeliK, Sauer- 
milchprodukte wie "Quork, Buftormileh, Joghurt USw. ged«kt werden. Hn 
ViarteB der Nahrung dart durch Gefreideprodukte versdifadenar Art, fsrner 
Fisch, FEfrijch bit zu 15Q Gramm tfiglieb, Pflanzenfile und ungefdrbie Bu+ler 
dangereicht warden. 

Ka rtof f t \ n und Voltkcffibrot, zur gleichen Za it gegessen, verfregen skh 
nicht. 

Vollkornbrol urtd Blrnen Zuiamnien gegetsen verursachan Blahungen 
und Horzeinengung. Gul ^erfrOgt sich eta; Voltkprnbrot mitTomalenj Rodlei- 
ehen r RettEch und frischen Guiken. 

Fettkdse, verschiedane Laufkfise und schwere Mayonnaisen darf nur 
derienlgc in mfiCIgen Mer.gen essen, dar schwera karperlichft Arbeit zu ver- 
richten hot. Menschen mit sitzender Ba*chdfllgung SOllltfi iie metden. Fur 
Kranke sind sie sehr schSdlidi. 

Die oltehrwCTd!ige Meinung, die man bisher von den Eie r 0 hctte, muft revi- 
diert werdan. Kindar trnd alle Leuf* sollten mit dem Eiergeniffi bespnders 
vonichtig sein. O+t fOlterl mem den PaNenten mit Eiern und Eierspuisan. Bel 
□Iteren Menschen fuhit der Eiergenuft in uberwiagondem Mofie ZU YQiZfli- 
tiflar Adomverkalkung. Die Phosphor- und Lezilhm mange eines Frisdien 
HOhnereies deckt den normofen Lecithinbedorf fur drei Tage. FOnf RDhreier, 
mit Speck angabratan, konnen einer Schlogonfollojpjronlen mit hohem Blut- 
(truck in* Jen salts botPrrfarn. 

Der Fettbedorf ist im ollgemeinen nicht SO hoch wie ongenommen. Dar 
(Jbertriebane FattgenuB balastat llels dis Labor. Fett lit am bokfimmllehsfan 
mit KartDffetn, die in dar Schala gekocht sind. Wertvolle Felltrdger sind 
Butter, Ofiven-, Sonnenblumen- und leiriflf. Nach fetfrercher Nahrung smp- 
flihit lich ein Glos ZitroneniaFf Oder Buttermikh — gut lemperiori 










P 1 1 z e sind schwa r verduulrch,. mit Fett rnsr unvarduulich. ZwetkmaRig werden 
sirs nicht in Fett r sondem mit Zwiebeln gekochl und mit Gam Si* und TCa*- 
toffeln geretcht. Als Vorspeise reiche man m diesem FoEFe grOnen Sdat r 
Lowenzahnsaft oder gerieberts roha Mdhren. Magen- und Leberkranlte sail- 
ten P5lz* meitfen. 

V o 11 m i I C h mil frinigen Tropfen Zitrone — teglich eber nur einen holben 
Liter— 1st jehr tek^mmlich, Angesauerte oder dicke Milch, SullermiLch, Jog- 
hurt oder Quark sind willkommenc gcsunda Mahlzfiilen, PellkortfifFcIn be 1 
vorzugl. 

Fleiich muR nicht unbedingl sain. Fleisch von WiEd- und Weidetieren Fsl dem 
des Stalltiares v-orzuziahcn. 

Fitch ifl d&m Fleijch foil glelchwer%; lofllich elwa 200 Grfluim genOgen. 
VonicJlt bei Afl! und He ring l Letzlerer ist besonders wegen des bohen Salz- 
gahaltas gafabrlidh; er varsalzt dan KSrptr auf vi*!* Taga. 

Moderne Artfe betrachten heule jchon mehr und mehf den H o n ifl fll? 
Medizin, wie iron sich imrner bsi alien Spaisen ein ^medizinischas Gerfbcht- 
nis* ju eigen machen sallte. E t ist SOnde, wenn man die S>ejte Frucht noch mit 
Zucker dunchsetzt — [a, man verwa ssert dgreh den ZueVienutotz alie Vito- 
mine und AuFbnustaFe in Korper, Aufter Honig> tind Doltefn, Feigen und 
Rosinco hcrvarrngcndo SuBmilteL 

Stott des gewdhnlichen Koehsolies verwende mil BlOMAFttS-Meersolz, 
welches nicht nur kerne AbbaustoFe hringt, sondern sogor ehva zahn Aufbau- 
Sloffe bietet, to I. B, Kalium, Calcium und Magnesium! Es kammt aus Bremen 
und ist In alien Drogerier. zu haben, 

H 0 n i g iit natuflicher SuiistofF und hervorragen-des Nahrungs- und Krafti- 
gungsmittel, iDr Kinder Msdizin, Sts jollten laglich einen feel-offel, Erwacbsene 
teglieh einer* EOl^Fel dEavon n*hm*n. 

hi ij s s e, in kleinen Men gen morgens dem Karper zugefuhrt, sind hochkonzen- 
Jfierte Nahnirg. 

Sulzkanscrvcn kd-nnan mentals frisch# Frucht Ursetzen! 

Stark gesalzene Nahrvngjmittel flreafen die NSftWn an, hollen W*SS*i i im 
Gewebe fes+ und belaslen dan KraislauF stark. Rheum a ist meislens^ auf 
Kaehsalitebaden lUfuckzufuhfen. 

Worm empfohlene Nehru ngjmittel sind: frischet iem*L kleine Mengen Fri- 
Echen Leinsaalmehlas, Hngebu Hen soft oder -mus bis zu 1 Eft Ioffe I tqglich H a He 
Zwi«b*lgewGchs* wie Lauch vftd Knoblouchj rohft MShran geriahen oder 
□Is Salat mit Sauermilch und Rahrzuckar zubereitet. Fjr Lebcrkronke emp- 
fiehlt sich Wermut TauSendguldenkfauh Enzian. Endiviea, Schofgorbe und 
Aloe. 

Wer sich in das vorslehende Gablet vertiefen will, dem sei die Emfihrungt' 
libel von Przygodda empfohlen [Preis 3,— DM, zu baziahen be! mirf, Wenn 
der vorstehende HSnweit nur elwas gewurdigt gnd die Besirohlung im wr- 
geschlagenen Slnne dgrchcefyhrt wird, dann wlrd d*r Erfolg auf Ihrer Seite 
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Wo nt M Wtmm 5W"? 

in lelzter Zeit hot sidi die Presso vie^ mil den H«h(t*gu*nMfraliEen befaflt 
tnsbesondere tohrieb die illui+rierle Zeiteng ^Dar Stern^ Qber das n W«- 
i*r 507" oufcehenerregendo Artikel in sechs Nummem vom 13. August bis 
zum 17.'September 1950. E* wind beschTiebcn H wie einfaches LeilungSWOSter 
mit Hochfrequenzstrahlen eleklrtilytilth behondelt wurde ynd trti Menschfln r 
Heren Und Pflcmzen lebenjfSrdernde Wirkung er£i*lt*. Audi beitatis*n 
nemhafte Arzle uberra schende Erfolge bfli Houtfcrankheiten, EntrOndungen, 
Magenleiden und Kreiitoufttarungen, Herzlaiden, Bronchialk-alarrh Urtd 
Asthma. 

HieriU' sei erwflhn.fj dafi wir als eine das alteslen Spezialfalmken fOr Hoch- 
Irequenzapparale sail 25 Jahren nitbr nur mil Strahlen lobarieran, sonde m 
audi mit Was»r, welches etektr-olytisch mil unsern Strphlen behondelt wor- 
den ijt r wobei enSsprechende Erfolg □ ba sonde ft bei KfeislQufst^njn^n zu 
verzalchnan woren. Der vergangene Kriefl und dia damil verbundena [ahrtn 
Ipnge Materialknappheit hat ain gnobas Lodi In unsere For^hungsorbeit 
geris-icn, find diet* SchwlerLgkeitftn nunmehr behobaa. Unser Werfc 

jjt heute in der Luge, mit Apparatan und Elnklradan zu dienenb mil denen 
man sich das Wasser selbsl ioniiieren un<f o®onisiefen kann. Das Waiter 
kann man wie Brunnen trinlten, auch kann man Umschldge damil machen bei 

V*nenenTEundungefl H flufleren Geiehwulsl*n usw, Auf Wunsch wardsn Arzle 
rvamhaft gemacht r die mil unseren Apporoten zur Verfugung itehen. 



Urn Irrlflmef zu vermeid’erii, ici da rout hinge wie sen, daft man zu dieter Elet trade 
einen Hachfrequanzapporot basitzen muB, well dia Elektrade ohne A p pa rat 
zwecklfl! wflre. 



In d*n zwanziger Jahren touch ten uberall Hochlrequenzapparale mit hasten 
HailerFolgen ouf r washaFb die breite Masse hallhorig wurda und an dioSaf 
Strohlepifarichung teilnahm. S* wurdenschan wn Laien Beitrahlungen von 
Pflamen v^rgenommen — anefare Mitarbeiler, Ingeniaura und Mediziner 
ionisierten sich Wdlier mit behalfsmaBigen Mitfeln. Zunfichst wurden kran- 
kelnde Pflanzan bejtrahEl, welche sich zu OppPgen Fnachtexemplqren ent- 
wickellen. Jp, Gartner erzialten Ergebniis* wpn ni* dagew«en*r SchOnheit 
und FOlle. 

Dibeb Talicchcn ri*fan audi die Arztlidia WissanschaFt sthnell auf dan Plan. 
Skaptikern, w*Eche von dor Hochfrequenibetlrahrung n&ch nidhl voll be- 
galsteft woren, leuchtstan die lonisienjng ein. Bai Asthma konnte dEa Basia* 
rung, welche bare its dufth dia Strnhlung und Inhalation erzlall wurde, 
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geradezu kOsIlich zu-m siegreichen Erfolge gefuhrl wcrdenl PfaV.fisch ffiNt 
man die geerrfste EleVtroda rfiif LeitungtwOWer, man |#fj| den Apparat be! 
zifrrdich voller Sfromtlddcfl 15 bn 15 Minutfen arbeiten.. Mon inn k* dovon 
morgens die Halfte and den Re si das Abend's! 1 

Bei Arfsrienverkolltgng unlerstDtrf man die vor^eJchFagena TEFRA-Strahlen- 
bad^Methode mit der glelchen W<rtserbehandlung — wie -then erwahnt 
Jede bosmetische Rehamdlunq flndel ihre Untenlufzung dirrch Umsehtftge.. 
weldie mit ionisierfam Waiter jjetrdnbt sind. H<PolV«nkheit*n/G«chwOre und 
offene Fgfie s&lleri in glerchsr Weiie b-aKgndelt warden.. ii sei ober hrnrbei 
nodnmal beiondert beto-nf f daft dfe Waisfirbehandlung immer nur Euf Uftfer- 
510+igng derAllgennimnblH.trahlang gbdadil isf. Eh B«chm<j dk hdier ftidilyng tritt 
IttHnfl ei-ne Andenung tin - f\vr wflfVn mefl das loniiierta Waf*er ffgpfenwiisfl auf 
die Zu nge ni mmt H vennmmt man sdtl ie0l«ii den zarTfcn Sfiuft r1mg> ober Oaf den 
Erfolg kommt es air. 

Wir kfinnfen Ki«r ^eirer ouiMaji and fiber viele Kiankheiter* spuedien, ober 
wir sind erst n.nch am Anfang r wjs so vieEes noch nieht In der gcjpzen 
Mnnichheit vollendet ish. Es isf [a hiermit em g^aftc-s GebtaT begannen und 
maflcher Firtgeriaig- tam auS dai Sritliehen Froxii und aber aucb vieFet'cmi 
dem LaianpubliVum zu ant ins Labor Mil Uebe and Inters »* scHHe em 
jeder *n die Selbstbehandfung hofongehen, und zwar zum eigenan Se&en 
and scblietVl ich 3«r Unterstutzung des Arzles. 


ho^ ■ ■; 1 ■ ' b ,n Jtelvi i: : ".avab foe l nebLarr'-sv uj, 7»i-idhii mU 

in^-iA hat\o * < •::'■•«. :.b liyw ,si-m r.r. tiifld tmnqqtjsnou#.--.:. ?tH r.~'* 

' „s'iBw nlsfa^ws; 

',\i r : 1 • - • : "’trisioH r elsbutij nisrir-l ■ v .: 

fi\r ' . ■•!!?’>.- Sltevd e:b dtoHsev.- ,tyn r. ; . 

: o v r -gnu: .4’- • •'• noil nebww o? .rrrtmEiat gnrrb: »‘tr : ■' 

v : : V.M : H V •. :•'•£> »&S:M M©b .n. — ‘-OV 

■nvr4 rielm-w ,r.!n!tiM nsgiSfi^i^edad i:^ \M?aW ' •' '• 

-5na t :•! 'fU f r • • . 

tleitn-SdOcT ” -= : ; .r • -• ' ,I?L 

*■ i« w . !»L«.1 

■ ,‘V via r|r-»n mbb nc 

.ed liev td?;n iboft gnyldcitiedsnsu l ! > i«b nav n|ww .r. • - r 
gib l. .. .i«j\ 'lrrrir^ 4 ! i it ,:i# gny^l^Ffwil oib (letetrlbail .wteisj 

:i noilair . i |)«r' tib - '*drn 
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1 st eine Verldngerung 
unseres Libsns moglidi? 


d*f, RAsuvn wxdB*efh Mefudiot 

■Irtf dfta Wimdi bavin vtdkpiKh*!^ *n Lfbm tu T ti l'3.->y*i n I 
OiC Xgyp*T vnd Rimer flkublOT dm ZhI dwdi Sdli»th£*n 
«IMj SrbitrKm ?\) WT^dwH, Uffl 1740 IftOcMt A*± MJiwdtridhe 

Ard fir, Cchwnn 4* OftenHrchbltf »dl, iikliTn «r hfihovp*iri:_ 

.■dta Irtren ,durd> ArihtR'd'ieri im junpm RAB*b*i tw wf 115 

John tu wdfliifwn.' Wi# tfidwln K*v+- QW+tito# SotsdiKSpe, 

■-Txvjlf-* ilc rUdrt ursinrwttianr lihd I b i-^nin Tofion - no*, 
dem s* Medmn und Hy^ieri*. und da 3crnhlenth4n»f>.£ epochal 
ouFpwdi#i*peft heit-^n - bttifta trgrcmdpt? Jfoflmmg, dtewm 
Zkl» rtditr +v lornm^n, Sedan If* 5te, [fcrfl ijflur 
Hen t4gfidi tin ucmijti Men. Inr>g ['00000 moi edildlgR und in 
etner h&Mi* A Umt Blyi 4*>di d-t- Adem pompt. fVieht i*d* #n 
Mtrtidirj, hi U wm Alter d* HkfxIdhgMI llrfl xu * 1 -- 

t-oltr-n, dedvitfi vz dirtt li-dv doi BJu*„ mw a*tw*t±t g4ainlrri 
ai* d*r tfieetou'. Tflljhdw AbifratiliAj dH. KArp^n wpn vrtnn 
bh n-T™ mqigew und abcrtdl |fr CA. l,fr Minyhtai r.i -rbr ,t Ef EA- 

5AU E R 5TOFF ■ STRAHIEN D-IIS C Mf m**i dm Bhu ***** 

d5nnflD«igt Ifinfe-t <bc Hndth^ig «p Lueawi iv onHaritii. 
P^fcnnnit.* pimt do* H bn: Wf *n- WJr hfdfartien* Sw 
ApchrfwVcran und A r 1st Km, HdoO *71 H*fi tHM Mfllwnm 
OWwhiHiuriy nrr-J.hrr. Hidi|ik*il«*wiiwi*t r jiH 

jwfMdl. Tillf ItiJhb^lkrfbfn i m Kcfrw Melt EU nadueE 






WeldienWert hot ein 












Tin*: IMPROVE!* 



- * ■■ . 

Ncrvom Hoixdscbo, Tooths die, Tic Doulmirflox, Lum 
hogs, Sciatica, and all fcmi of Nervous Pain. 


AhK\ for Paralysis in it* various form*, 
from n partial Ion of loosMion or mo¬ 
tion to that of portent Paralyse. 


As thm ifl a Machine! Loured and palmed ufT 

for ihr Dnvii ife KidHkr Mmrhino, you will be pnrljmhr 
to obserr* thsl all ^crjuini: M,tchin?s are endoiteJ in a 
bnus-cort^rod (paten: also) box. AJ1 infrin^emeittd nil! 

be OTOlKiil^eodr 

ft 

T *■ 

.. * 

j 

# > 
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DIRECTIONS FDD Tilt SUCK INF. 



13 STS T R TJOTI 01 ST S 



ATT-u-lTCD to thr- conductor* Are small :r* „ whkh 
ntjst introduced \nXa the tioks emluecd of the 
W, Iiv driving mil the brass knob {which is 
ut ihr iLirnintiirep at the left kind of th*- hut* thr pmrrf 
:iiv b-z Liuir&iM^] r>i .inyMqmrcdgtj^ri^k Ai^r h.ivis:^ 
\i^rd sh*; Machine ll fa be>t U* leave the nnnalurc on [!,■ 
magnet. When applying (h« fc poles ti? the leader or dis- 
e.oted pari-t, it is better in hive the end of urit of th# 
conductors tilled with n ppen.se or flannel wer with water. 
Onrc should lie ttik^u not to p:tt l)u> cuinharlorM in the 
box until dried, AU The bearings should he octaatonallv 
nib'll with the Ar-tf clnblc nib Thti spring on ihe side, in 
al ho Un OHfcH above the shaft on which the s\hh>U lura, 
should touch upon thr *hzt\ + er the ciirrmi is ksT. 


FOEt TWn OT 

DAVIS Si KIDDER’S 

MAGNETO-ELECTRIC MACHINE, 

Iff Til IT 

ENGLISH, GERMAN, AND SPANISH 

LANGUAGES* 
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WA ElHmtf-SHKA 

a 

X>:E DAVIS I I 

* 

MKJOKABA. 

MODO DE APLIOAR l_A MAQUtNA- 

AsfUEia.“^M frt ridiz ttpHrtrr. wsptHAft i 2*t prr* 
^jrmj pitrtf&miterfa. d-. I-ti[._■ :l ilci.e cui^ncualiiuieri; 
tnT^fn™n>E<n*Ui t im iiuljw cei h eabeia o eu el eiLtiurngn, 
»mbrin}-Li>f£ deimieiie, etc. 

Apliquc-w Ja inrrisutft deadfi d rpigotc Imilu i sobre cl 
; i-. 4 'iHan£Li t si comma. cam una file re* luodentb -I prit;- 
lipaUmrtibi;■ [«tA j;r.v!Lalim:1 5 *■ lafi»\ <|i to f *\ lint■' quo 
V: dr:i M^fulri lie vida, Karfo debe ecoaftmlzotte u lit! de 

h icncr a! rulit!iil= i icfj). Cumuli) tl - pjicieiiln 

1 Mma Jo b.islanto, djrlc uim rinbirudn grand >: dr a^ua 

r ilii’tsih ibrumh ■» ngtismlktih- < l l<I=i cimtuMmnutoH aiu^ 
i a rjiio 1 1 piel es crdietrto i fu^icc. Lctcso tinman so com- 

plclo I E^ippo fralirdn tlr a^ilem la lrnurala&wtncGi. 

9 ^Apojjieijia..—Etiip£jn>'’ Vmi *1 |n-]ii ha* la ilcgar il cid- 

11 ■' I■ 1 a|i5l>|KM'Mt CHluiH-'e:J Uts pldo .j 13 31 bdo4? lu CuWia j 

el Iitffl ImlOlf l ido oputfta.. Cottlie!lZ«C OOEI cl ttodor DIIL& 
Kojo do In tna'i^ina. i iirflSctivsc bail.t qtie el patiknfce 
|jiiri,i_t fg>iuLntArlo. Hqdtaeo la uperacEon por quince nil 
UiitEj$, tn-4 vnicq al dh* 

Asum — MajMiencc=ed pcch". coloeaudo *\ polo po$\- 
t*ro (jqcsclqcie cotjIll'll^ b BiCtii niaa ucMI)vcbrc d em¬ 
it Liao its bseptlma cost i] In b i el Giro cerea dc In jorte 

\ nirdi.i iLet belt) i/qtiii rdu dsl Iszijo ue.il I’uurjtn IiiU" 

dmda ric la miquina, d= circo a qr.inoo ojinato* r Titian 

TNCI Si l lib. 

Aifomia o- per did ^ dc Li Voas. J -fsigw-c el pole p ■ 
3itlfO t ei-lo el maa d^ijil, c;l una nuuo, i cop el put* 


oruej/jfcja in: i_a aliijulsa. T 

iirgaiLvOp o ol po4* : r t:?.^-^ fuerl*-. pi^eitt la conran ta cn !^s- 
dau dlrcc^iulfi rt nsjbrr !a j^irpurtt.t. 

Angina IPCiltoris. i'o OOLlirai* LU |Ii.]d iijlire r'l C&jri> 
lo a jtLfeSi i ^ «1 |>n ,, :ia III cate drl-jjinL’ 1 I.-. e-|kl 

■ itna, pljc'i^ olotfO pule tahtt Ed 11•’■■]*i, roil iitia f'.\rirx 
im?drniib t|r:v aunif'hir ^rodnaiineuLe i cotiticti:^ algllD 

ShCUipO ij■ ■ :.;iHiCa l|ll& tl Cijfca^JIEi] 3fc.lTr n CftSP.dflp 

Aberto- Pam dr-tv»rr coi iirtilt do *,P.L^tt doi^tl* 
si 114 prartii 4*l-a p cuUS^|acM." nn i:»iului!lMr r» In 

m b^lilli r-ri cl pun to tl^mlc ?*■ - i-E Mw n l a pai iv uihu 
o iiitrodihcabo el olio f ■!i.W*W.h i dentro is^t \.i vn^jna p Id 
[[io>J ini nucule ■• 3 l f?l liilrrior de b CiV'dad di 1 tic ■:?■'!, Sr- 
ri dc grin v:iT..t lu eplkvt^^oii (n i^Ji iit-: dr uhj. eorpit'iito 
/fojtf, LUA inujcET* t-n l-'lu-P hmcbO CHt^ 

i]o clt ihi tlcjitr quo la mvi irnlr atrsvi^c thitrr^, ]twnine 
pudrJa dir Ua- . r u Etn. ilj] pallo. 

Atic^tat'Ki o Pdrdida del Seutido del Tacto. 

T^n^ 5 io el pi>Eo po^ht^«i, i■ fsirr-fu sL ; tpUt cn tiisa in-t- 
ui> i aplf^ur*L fc '■] oiro ut pir opu^>lo. P^spjen dr ibr 
'■uelu a I l ci^ikfiu w^LViirk^ lu p.,*hH«n dj 

cni3H]mrlor jmnittTo u la eiis iLimo l «■ L pole u . a 3 
utro pfr, 

Ana^trca.—t^ia la Iddrup^b ci:+brud^ Wn±r ln:ir 
lu Rjdirarj^D gondii 4ob i-omenle nl Comien 

I'psflporcoloo^relconlitdoi drmrhodi-bujo de Uh pSob, 
li^CSC hepo nl rOfiducUir uupiirirdn fqIh scI iHliiiEi.i^ 
hl^ida * infcBlinod^ por I m piemns > i csp.ililu^, i para 
i■■ tu i j!l ic 11 u flias llel .=_vjjiJ_(iLir Leu^a el eomlurlor iniinmlo 
en su il 'Aim d^nd.n* nuu i'u- r*iu oioilerada. e«uno 

j'nr inrillahora ivth** lu# tits-. 

Amenorrea -^/wterrtf^oiouo dr /u» M£ns- 

iriiBf* 11itrudliacu.^r Uri Cuniliii. tiir A:uli:erto e^iH go i;i* u 
o?ru gnb^-Liikauiiladm^ ck-uti i dc U wmJo 

qtie solo ulirii'soljrr rl liicnj; liiurtA^c l- n L -.--^na-Ju gmdiud- 
4 nje ti to c 1 (io 1-) cjiur r ;■ t o * i A nr c lu pat ^ e mu s Er;tji il * 3 tatdi u a- 

]Iip + a lnt I:JUiEOs. nlEUnrJS L p3L'le>f Bll^UIC**ILli-c r 

Afcccioncs del Hi^ddo C. r- pii.io tl coudmiitir 
ac: b.iiiaiiu dr^hi Ma drluyn rlc Itis psO-i.f'o^i rn upa 
viiHlu dc ealinno "i c? potiEik) a|>Uque-« lur^-n ej 
cojidueuirdc b ln^iio iiuu-L tili sobru ct ii-ut.i e! 

vientrr i defr^ju [In s t l":ia furnu jai^idt-r^a per 

meiiik burn cad^ d5. a . 



f 
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Ai'UfA* l«* in: l t mwm. 


* ATLlCACtON t>K I-A iUQtJJM- 

Ficbres Iirtermitcnics —Ml parwidr amcs dr L 
hnra |irctibaii3ifni[4t «*t qite ha dt fltfiteTiriiir 1 4 tsi'Wc -v 
c&S&i’.sfA ee< fiirKltdmn ^ ifa {KMiJisrir J? iriunpirarunL. T*nhi 
Lj.k!Lj-i b Ihm pie.* i d conductor tb't'edio «nni?iGi ■'ss.ccQt-er Juc- 
crjiitnct^r Eobrc tfwb el cjitnin, tu- 
aiAttito cmoaihk inn n- |i«r A a ire, per no 'lla.hor.H* 

A^ti ad i tiia. — V iM I l r:ntLi-il U mo- 

E ronquitls- ( n-tiii 3 U<:^i.» Htrrinduclur dcrodici a 1.i r - 
EmUa taA doj nakt#9 + 1 |ksiiie al *tra mpIitu huh, \ i 
Mptrfictc dd p+dk*i 1 Jagurgaiitii liaju uha fucm Sttave 
ai;V,ciFUmJo grat iiaEntcnii-, 

Aicccioncs BiliOBM,—rtcom.n.-^ 1 iiqui'-r 
eo jobro ti]Li_‘:tdfl r ciliHjntco i vkniire* m j-cneraL t p^tJL 1 
■■I nmiiw^r ikm-li^por uu mmuto 0 do> deluge dc Li 
CtpddiL Col^iiir^ 1 lhi‘i:» il mmhiiUir ileirdM drink 
dfi loi jit^ i gkifffUti cl uiffi ttuhra b ^jd'b, j tslt 

iuiro vinio^ dsimtnji, Up rtrnt tuis al ilia lu:i 
fuel 744 nifflleRtk. 

Coiltl9Clones -Vkl-r 1 lid'll-LCliiJLo * 

E sstrrilidad- Impoti'iif-i^ — p Msl tuiwaii i,v:W* di* 
tc Saicc H par 3 a cu-il {attectraubhd r*. pari £1 Aun=- 
uniTti, |Mn1ni raiidtifkiiii? a c£]*crutr uMe dit puili^o no* 
v«r a ttctlcar e] esfcadi* t"c r^fnlitLiit »-at k nitfjcr, fun- ■ !*« 
qu-L- lmd&iAoU obmr (Hreclaujentc sabre r3 tilem, ft . 74 h 
ml a qise aumeBta 3 a pnpYLftinst do ! a*i remedk 3 a 

fr&ttnc k. / r > m* n (m$ A7r h- *rr,./:."i^%;.-iT, ^ A ^ 3 Vip, 

Kit Citt&s de .JSfttcHiklij, el i^mEuvtihC dercdi* iMmVi 

ipSicii^ a la Vertebra lumbar. la partr Jti.ii Siaja del 
eipiriso. i 3a iEquinnli iplruducinai: ctl la V.i^itunic m*\-\ 
que lc^HS 4 .vb» 1 ^ il.-L U l<-?'K Iv; Bc toniilttcL-'r 

jHirdelia^The %\m itna \*\* “x n 1-- ablulrc dc^plala .v c^li“-- 

de im e^c^rc^nrctiivotv, CflbicrNi d+r' ib .iuk^i- 

di> c?a baniiE tlw laejo o cod ctttjjtperi-lia. -e n ;i 

PlH|UkEu pedaza *\i>. uti a r.KfPLinjii !i:i l |Lntrt!in* rrlv ■ ■ tl*■: -1 i n 1 ■. -■ 
de rnt^ m trmiaeto ci»ii el aUitilna dr^ta^p i^.cn d 
puMlHMlmide la debrt ikk ItalirA dc niibtsg 

, u i:ubttn(C iitill algoikllp d*d^ cnuli’4riu p cl llijiiln rIff!fin 

: r ma^ii^iko iio fhMirb paiiar i!--S t<4iduclii<r,a la 

1^1 cflgKKUialintiiidflcstaTh^jncda. La ifutna fcm «Jk? feer 
inodcr^di i ts. r*xw it 1 \erTilfli diknut« tli 1 Im- 

ia. uua vt? r.l di4. ^i"l cintdiu-^ir k^ulcrdi* puede i.iiiibicii 

7 \ 

T t & ' 


i|i]ii b ji»' AJftarnaiucfttc sofirc Lt ji.itlc iti^rinr tipl tiU 
ddmen. 

l p iirn U Iiajvo^nu-ia cl ccmlaeter dcrectun itece ^nc per 
jplk-4idv& Jiaji pirufii ^eaiulcA i thread* la pi it* Inform 
iltlalKklniitcii. Kl j^itlimUji jjp aptirir^ a 3 drgiliu «lr L:i 
AluattvidAd u 31 cu^lfu ttn-a de l:i larl^ cltidn- 

m ipliwmdoso f'lcjmlKirtor do 3a dti^cha a Laa pjptc., 
j-cniliki l rllJflUht-rdn 4 lii Yrf'idim* lumlj-tn-JS, Fitw.t 
luodca id 4 a dc dies a vciittctu>iti^i P uiaa Vts al di^i. 

Mi] 4 c Sm Tito —rdiiiji^-i: itti eil a 1 i'll 1 1 - uaa- 
uoi del pacieiilr, tormc Jncga clo:i ! o ^mIu i ajdfqm'AHa 
ill Liidui^n], ]n-l i itHiamL-u. Cimdiij^c tiolucittdci 
p^.vHjrt patticiiU- i L tt Aj^tLii ci;ilif j itii', hitjeurad^ el t^ii-mdiir 
■ it 1 ptdo tn *! Anna i e[ r»iriitK a l a Util ad dt la eipiKik 
iJrl ji^nFrnti^, L.t i itplicadoncs ikbcrin linccrso por uu 
ikuiio d« linna todni J-ua diaA, l^ul uua fLitriA qu= tapa 
a m Fi*' 11 Usi 1 k- 1 ^mduAli 11^11! p. 

Cutalcp^iA.—AidhitH'ti? »n I 'oln al eeijul*, i el clrt> m«- 

I T«' el e.d>;.TLiflgo i a plnnt .15 tie Ir-E pse.= h 

CLorotti^ 0 FaUn dc Sangre— 1 ^J'lcne que hacenc 
rntft Aplieurian pmtral cEr la corrirnS" 1 , El paeiedtedebc- 

ri culutL^ etf hujttjr bit tonHiucii>reH H ttufl tti c^da huiup, i 
LiJ*i!>£'. h r|m: 13 ei A_naVUr.tr: pa r c Lv corn^n^ snlirc cl csnout:i 
EH, uulirt^nei- iiiwaiiflfls Kfr^anod cuya* ftmcionej puedait 
ier luilimadii. 

Estrcuimiento.—<.%:■(!pjf ?] conductorii^aierdi. ■. 

|iT«: |n£ ht^rif^ dn] i<J(iii]i^i r o |mi/ij Iklas u lia 4 i]Liq cn.mil-'.Hl 

1 k U t - pa Id .T ; 1 kh- ii 1 r r-. j n el 01 j o a 1 rid u «■: 1 t t'-nry 6 0 h A-:; -l 
;i \ i Itjcl t! I’M Ell e| <nai] hi j_ + <k >li r<< e . \ a jk A rt \* d r- ] rt ■ hk I l in a -, 

I,a^ aplkadunr?tun fik*-rte* eotnopnrdaa ^pomrsc uu-.i 
O doc rev^s nl dt;i. 

1 % 1 Jjd pro . 1 11cii -ie it ei~> e r Acitarion U' eikl En aned iai a, t-uio^ 
c^Sadti id OHHiiiuoiitr It 1 m-lljh f^ut ort 3^ 

ttejniUvsi tla iitsisfufrtc) til estremoiU la knjju^ i d flli'o 
:k1 ;vno, oflTuen^ainlu coit un^t urrlcuEe muiftOAFfi l aumtrik- 
Miidute liudiLiEunrjile h,in t ijim^pc pueila qojsu-rtdr. 

£ili nln^ a Vr'C-i:-. f|ll4l A dp- ei.lt? JU ulu til- ^Jl]icAClOH 

r* dmparri!KrMib^ la parilaits pot udo 

AuntetiLiir la aocloa dectri'-i si-nn’i-'Jiit:' ak-allLi» 

lie la Tin.' till najta 

Pcriodos CriticoE on In Mnjcr -Colwjuonc e- 
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ArUi h 4i'u>s u 


AIIJCACIWN JH; LA MA^m>A. 


cwl'j^tar t]<- fa ratlin ijerpflw en mrUd d^ Li dpA-ldl. « 
: obit c lbiqLirrjiic dlirbu plsc^r Lacgro d «!«* »nhrr las 

rtfiJJU-t, rit in lirnirti d-j ];ir- pjottlM* i pur kdtL CimriflCliM' :r- 

bdo br.^tA ct itj* -n 11 ulerro. 

LiiH jli^ rtz^uElit c?I| »r£UU '.Jli c^licnh 1 COitm 

pUfidu MiitifeCi coll cl pvlo tuiw foirrtd rmpapnplu i-n la 
mksii; l + aHjepind<> i-l otnn ull . 11 liti.i_-t 1 Lialtin-. A piikM * 1: 1 - 11 - - 
1 i* clueiv a quiiKie minutos at dh„ bajo inn fctfrfta rorr. 
?cin>atc. 

£11 cue? do Letworrca o Floret ltlaiiciM jms aplEm <1 

InH^hCilstilri Crtllm illih’l-inniMMItf F ndfl pjlLO tl Conductor do 
L:t va^tm do dcbori sbdarsoa 
F!*> lcwtodo b: p r j c t a ns tde u para la M r 1: ^1 n 1 at« n 1 * L>- 
Umwu 5 Dm ea t£M iu -l V tero. 

Para i Atamiesda irritaehn uteriwu colequcnsc 

03 p-r^ i 0! cr-mln^t^r tit !u nuiiu ixquleirda 0:1 Ufci bafio do 
yu-i oalieulO, 1 lLL*kEtdd£J£c- cl O-Hp conductor rti limb.v: 
con ir-ii-L In tfin-rra qua ■"‘■ l 
S; ]i>?talaqi^ji afoctan aUspinoifl eolaqu*-^ *1 
tor do 3 a id ratio ilencdia nl i ci OEfu a I*i IiiFE'i 

de la irnpatda. Si pt>r tila aplicadoft timmnliLti in-. 
jjtnHiyoji. vui-IvLi:i c foa aotidudoraA ! »t|^iL^E como Snicslmff- 
U till* htt ttlliUaU los AT^qiEC- 5 , 

la* jtiuAcubai del abdinueti *c coatrajciou mu<i1ia T lk ; - 
L':'.' un polo l 4 iHul-^liti-i^, dnitfpUL'.s dr: Laborl* pn- 
-olIh h:i--u. aliajii tii la c-pEisi. dort^l marten fen do el t un’ 
fiimluctor dcrcdio on 1 a mana Liquid rda* VmilaiPC J-i &*> 
L-njti m no aiK mu ci'll'io iriTucdbto. I -a fm^s Imtim 

di? -i^r gmndLv ]iom nfl vi^lcnlai P |i»f ypsft# ^uriiro riiintito?, 
OMico.™TMfl,(rue 4 fca*e c^CEocti r! ETtnrnEtultnl». 
Cancer.—Coldqtai^o <-l [■-il'ci inij-itirae ct hi a a ddbil nt 
.-n^iSr, -t*l niro a la iuitiCLarion. n^atuly gran futira L iM J 
vjrioE nainillo-.. titii bade lypar e-ada aplicadwD tmA Tc 2 a! 
'dtit 

Catarro Crfnico -nul/Mjijfai «lcdnditctoF do 3 aitjj^m 
ilrrrocli^ oil ol Luoco del curllu i d !>tr-> rncima 1 id ttfda 
dc tii nirir. 

Croup -— 1 CobSqiwieuup®lo sicjtda Lula d?rlccellos debi\su 
iu' i ■ - njimlibub' La lanugo. &c ditatari -thAjici^ c^n pmu 
Coldquc^o tn ^osrutdpL d t-uiultjctor do ]i njaao 
apjuWiU ft nn I ado do U 3 arla^e I drdj^jo del 

tic 1 !! ol fitro. 



CdScra asiatico. etc.—GfllSqiwc un polls a m larjiM 
del o^piii.-t^-i i jijiL-de cl o:n> abd<yi^:it r cem gtyn 

t'i4cf- T A. ftuo i-ultti.if.i i'H brovolys atLLijii' i i reduciri ia* 

ti jicuidiHirv i^ti unrdLtiiti-iR del viotilte. 

Col era iuftmtil* - ColpijiK^c d csmfJuaor uc^alivu o 
ds^la miafr fcqukH-riA m oi niedEe Jl la i^palHl^ i ,-\ ntr. 
H.diro Ill'Ll 11 ^upoflo'it 1 J 1 -! Jibddotch. Si^o ItoCltC dctM* 
liUmb l.i r.ibadilb f vudhainr \ - 
CoiLSTlIlcioiJU—Slijoto cl pn cion to rrt CODiltLClOr lit! ]:l Ieili 
no d=rc-ehat i-ti mChIipw iu_iiinjf T jcJtrMlrA-i i|ur na Jivifiianto 
piLsrt cl liSro ttthitl M OIMI IIha t^pOldo JnluiM;i, ifcudO tl 
lni^ta Pfluyijp 5-1-1 n lit ]-)FV" iM r^piliai.U, ruti Indii l.i 
incr^a i\ur ptii> 1 1 r+.-onr^, porciDoo mmntoi: dr iipij^ - p:i 
acst ri niieEua pole Eobrc ol estdinugo^ ficvko a 
jMjr cl jin jiliu 1 tfijfui! do Liompo poco him nidnos. Ojjc- 
una o dos &1 din. 

Diabetes- 'Apl^ncsc h conieMc iTccUm^ii»' u L-m 
riAfom 1 -: hu tmves dr la rabadQla l *obw 3^ iMder;is A- 
rilfqucfl* rii nofutdii el romlitcPir do lit ifi.inu i^piorda a J;l 
region Alacadn. Bw^tnndo ol iUru pjnLi er* Ij niainh pkirvclu. 

Vuclllraj^r: lliUpUti lo - poffliT- OpWr ip Slice mfllLlto% 
tod oh li>- dlaa, 

El mi -Mi ii uidtoiln -dirwe pn imtAtnTmil-i dr ]a ent^r- . 
tactlrtfl dr 1 It ?.5 Kiflvnc^, 

Bclixiuni Trtmeat—ApllqiiKiiii^ |i^ polofl ooh iner 
jai niiii i3]odiT.id.i :i 3 l rntn-j.i |.*ir fllguai>iintOiijc-tJlPij( T h^- 

ejlip^|Wtdo lMell i'lUJtri^i>|■ i-|Ui—^■ vu ZQ- 

gulda el ciuidtiotunlr^ Ia tn^no cktccba al coaeie, iiiidniLM 
que rl otto se lt.u r f pas^r liioia abaju del t^pioazo i subpr 

ol pecbiij i wti I.ihIi Ia fiaiTJ i qiie ol opTJldor(TiO id piizsom 

i^yWtdujt, rcsiitir, T 

Diapepiua.— Toldi|vi^r el c-cmdticf^r d^Holio unlir* »■ 
e^plnaxo eii tuitaij eh 1 l^ehiiilda i :iautrasn rl c^m tl 

cm^itia^o \d ttilt^itn>M f c.iii Him fsicrxii Di^3oiada + por vein- 
to mmulfli, dos roir^i a] dla. 

Hidropc^ia — V4j_--r An^area, 

Elriidpcla — MufcuvLa parto coi; ayun Kaljids -i tiiiir ;u.h 
da aWtimaco diinelto rn :nnj;i: quo un 

daoiolotnc cL copdaotor da la maiio d-jn-dia, oon If uGust 

fil&l'Z'Ll, Cl Lu^.ir Ciit^niUF. ]ill^a(ra.-i ue riffleL.t con. jtni- 

iuaikw i-l otre polo* Op£rac dr cktro a quince miuti- 
t>i9 una Tti it dii. 
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2 jitucackuc ug ut 

K3 miaEDo nil- hJo delictis -cguinio ]*ara inda ds^c doe« 
rupriftn^ uricrufuli^ai o frhipdcUicjwSp 

iltrxquoff Epileptico^.—Ciik^qnei^ cl cuDititrtor du la 
snatiO^Ftcdu liI twi-fiK* tii-mpri qi:M Inn pits en :<su;l cii* 
liizute,. 3u .iTiSr.vi id upi-nubr .-ujr tan-hul fttrti ciiEiiJijerorrj] 
eie luano in|ui-'rila, Eiplica In ikrccha a li caWa itrl pa* 
ri*- clt-c . t^tando cl enijdlci ^mpiipada clj LipirLiiLi tkoLddo^ 
Filers uwkradft i solo por ywtm tuointniuj, ApHqtn- 
fic* niifr^uida el ctitidaHivr iniuienln al enpyraie. tfusdiia.KO. 

hf^aiio i abdiijn-n- Si. tl paciiMde es imijcr i *ni Inpir i 
turner tun I& cau^a dc Iris jttaqur.i procmi? uo 
Kdo uterus o P ol^truccioa, u krtyitaridji'!. upHum^c el 
nsiiiSucEor izqitkrda a h Iwn *M iIn-mi, al pa bo <$p*. A 
ondutior dereelm sc hare b-&j-->r dA niello -J «*p3ia3Lrn. 
Fuora, lu-.i-krada, de ito cuarto a media kilos bs 

dbs H end intirraJp dc Jo; ihiquti 

Enfcrmedbdca do loii En aJ^nnas do iq cn- 

iVn:ir>l *de*de b* oju3. cs&cf ifiltiicnie sijud!i* qu* yk]*Jj- 
flfrra Jt: la ibbllidad ita las luerzaa iterrivEa? o aborrentes. 
Lv elcetrwuliil roiuedio e:i pmTns-kjir.a. (jiuditdb 

tkaa eidtnuc «■-. U Aici^w qu+! eoimsic cn nil 

ilr^m^b 1 prrdidade la«nsilii!iiLnll del utmo -dpiteu i 
euk miiilflcacloiic^-tiifi&TttafidiU lerribk—-pursue L:me jiI 
pidente dA kdoimilit i ibnr qua dcptmkr rle bte iJesi:;*^. 
SL ca fin primnt p^rfekio se breient slfnn^ aplicarion si nor* 
> ti> citfunna dlfPcUmciib, i I j citim&lwe a quo rodibmra 
SttS fiindoiir* s prixalclva fifccr/a la VKbrj; ^e rotr-. rv.i- 
rta el EQaA vabci’O fie tculo* las rriitTdms. Crecsaftd h-jlu r 
itlcaiiAiiJiifji*' n tullado pormrdio dr nostro de 

Jos OjffBp inslniineJiErt ii^t-ntado por uoaoti can c^tu- 

ohjr'e- (Ht^babo rk nsiia i-iiijrtjiEidpltt Jit i‘h» i 

apljc^indo cl p<pUi |hi^iiiv4 ittftn’H* ^ni^iriordH itl**11h. 
|m h! oil ms iJn-r lLL^-ir a cine hie a riirn^tit-t* luaga^lse^ di- 
leciameiite at travel JlI Dcrriti L.i Dpcjiicion s-: 

CEVettk sin ili »ln r stlg’iisj" i I a cnnifjile*e<Mi™ 

AstcuopLa 6 Dcbilidaddc lo^5 Ojos dA IM-Ntju. 
or^'ii qii.’lii A ma Ilf^ 15 . icomr? tmt^irta *-. 

do‘iiLUE diitdl cw^ + P&douiosreceBi^nffjsr etin t<iJa can- 
Ibnza nueixra trutaiuieijlo^ roiau tl imjor, naii -;c^ru « 
.-iu rbv eu. ^Jr-T mplloacion Uabri de bac^Re b kuUma qu^i 
ki ah it-ritir, ^ 



V] K LfCACIO^ lift 1. I *|Jt^L T i5fA, 


Citaxatia-—Cimsuttn cn v&Uewe ejnsca.q « iu eja i„j, 
lontcji Lrbtalinis u r .ti risiMcta. Kole .Its da^T—li hbn. 
daque aiaca de eeUumbie a li?§ jiivfitct 1 periouas ds e- 
^l:i.d iiiediMtia—iUdur.i ue qae safruu emaynm«mr Ja« 
peponag edad; t ik- may piLLoib ercdtaiexiJd i 
pniuciu:, smtoius - .--a nuEilico do In vUia i rnatido I a 
ft mii-'kil ptu^re-iii en eajisel>kd cola I dL' dUMnmlr los 
fibMo;:. l>;ti cl primer prifodo d*s la duclricHtad *&. Kini 
vztlig?! p.ir.t e/e*'1ir.tr l.i Eiinu 
El minbd^aplieat h miiquata c s r| miitiia qne i-n Jo-j 
ca*«ij* do Almuro^Lf. 

Fintula^ en e) ana.—Qae sujrti- H pneicDie un piiln 

tn cadi mttiop niiuiLtdif, para, p lid wdr mi eftrio 

Kcn-erfat ft^bi'p el jitaUiniru ApEbpiLu^e rucoQCCftlPHpohiis a 
E:i purlpi a I n*ilmior de Upart^ on Ui!u* din^ceiotieE. iKir 

Jk-e iiMnoti:.^ liji.. Unit vr*sil din. 

Ucbllldllli Genital —L vUlrriS*’ t-L 1 ? pilTu?i.TL 3 iii cit L JlLil 
tiiiiEiji i ileseEc a l_i ctjriiijJij d< b fa. miqylua cciu-ft ctiaresdn 

L'*vpi fc u L '!ijDfus # En^ruicta idnioe A py* v Jrrrrlig ey Jn 

™“ n * red,a 1 d o«r»dd»:i}ii ik- ] fl § 

l>Li^ rudla 3114 npb'iia ttcitLta Vrri t is nui^. Ciiybk^c d 
pj'fe do hi defechaa la numa kquierdi i il^e vadta a b 
WjiMn dmbiiHi ndmerotid vi-L-r^ TOmc^ fn[/pH«cs d 
p-'iu tr. ii-.-iS.ii Litcpi i duLint^,-^ ifebnjo dd riid i-yuitnlo 
(iJ-j%nudii r ) iedsnbii-x- A |Mjk cl In niMo Lsriijienla a kde- 
jei fut] daiirln tt3^1[.i a la et^Qcfia rnuno OdmbieiJic 

olta tLT nolea, uua dd pidizquLcnlj a! ikrcebe i isl:o 
tic l.i hulji.j den p-Iii k U kquierda i ddo y nrh-t a hi c«gi3t- 
hb per lrc!ptam"^ r i nh^rnuu&a^ 1^ polns utra ve*. 
■In man,j n m^fio i & pk r a pSf, *ic- da i0 iits vr C « r C\n- 
CtilVMO puf c-jlorar cl cendactor den-. h,> ilcbjjo do Ins 
teitktLKi<. irayendo \ otio bajad wpina/o i L -I p^- 

eho. Facna snare al pnnd[ilu, ftnrntJilaitib mdiEalim!i:- 
l y t*ns j j cmiito ]H 3 ed a re*Mir,t-. Oprcursc lodkn b- nin■ 
N-iiMi* a I I c v jj 1 1 ■ .| Cs e d« la cutaa^ 

G-angrcna. IM^Heima ctin-icnk ni.>j, : rjJ.L per [ ptlo 
cUwknja, pariicuUrEHtnEf ho!> re Jos JulcHti's do b-vilali 
cLd. r tl o^tdmago, cerun. E i r piiluoiici i f E pinery. 

ficpElsitio vanas vowi icl i3Sa, 

Jiqucca. bitn cl pelu con L^^na: cal^qonwe 

d conductor dererhu diskijo dc Lob pk£i. 'l apl-gu^ao 





(C) Jeff Behary 2019 


6 



AFLIOACH.IN US U MAQULSi, 


l 


'll) a 1 p liuac|m?; rii: r..i 

rl'tolm ^ hcorjEiiltade In CJlbMa. CttS fiiena mil; l«luVr h 
=■ ijLn pi:^ lkmi-: unco* DlOEtK kitoi), Uai res a I ill=.^ 

Vktsl .cato-s de dacu'nraqne rtstilio de- alfuq d^urre^l.i 
UdI rul^Lit -u i\\ conductor ib-rtcbo sob re cl 

r* :iinLi.-:-j jdel esUfru^O i ttautftAs* cl clrw 

mill re 1 - ■ :■ [-1IE3 j t; L p con UII it flirts l muli'-ml l, (kticldt;i>p 

cobcaiidtf el conduct nr dcrceho d-diaj.f dr hr- |m«"- p i* \\a- 
^indii cJ ulmiioViiT- la c *bsj.ii T ttatcmjo cl petit i-DipapuiJr 
CU BgUL. 

Advcrtcncku— Kn toibv^ /ns jiidicurianc-; dr k eketrb 

cMld lim^ll^tira a b CtibeEi seri r:n-i >r ijur c! lluiil-i i:l^. 
irirq se cornu n^tie sit pucka ie p-ir mar.oa do on operador, 
Heiiieri-&|pa dcloa Puliiionei^— Vu^\^z.o il lvh- 
diichirdrrrrlLit at cspiij^^titd^JodoE cnguie i imii cl k 
tjnterdp plscse repeulfraiEitiuTe Hobre cl perlm, en ilireo- 

cio:E 1 Lrl:.-i~i nbisjo c*ib 111:3 I'utirRi quo ^ya^ism^nrindo gr a ‘ 

iLuluciitJ- Quo elp&cicale hum to abun-iitioifi agm da 
■ il o ik alumbre. |v| »gui ^lnh nlntdl <valn h Ion int^K* 

cos i Me van I a drculacioEi a stt* Eegb linos cables. Y4n* 
iteusB tambicn ISgcramcmc Juh subtle tleodo i Eat 

lilcrnas sabre ki rodiliu con pafnrnks o toimlL?./ ' Li 
Jusmorrip.! aoorlutuhr.i ccdiT a !na nmcn-^iUia i|r 

c-:o inuamktiM* D^hc uji :ic-5tiitLioti pdvos o eft pildora .1 
para i-rattqutiijEar dfiirtctnii tiervin*o + 

Lntbrmodad do ta* caderas-—Pira el rnaj de lai 
(noSiAEjfiaY ral-iquivi! < h l rimidKi’top derrvlto doLuiju 
do I -= pies i apliqucso cl i^iuieTdoal ospii^Eo, mjW d ]ji- 
Kido t -lart^irt* 1 1 afccLada*; tun e£± vftodfrada quo dure dt? 
ilifK a vcir.leiumutos, tinz. vozal di i. 

Cn pin hirni i rni flmhrfm. TnmnrPH. —Mttr i Jtlnfe 

arabo? pali>a a! rededor tis Jos iuhioe-cj, fallen a no on 
«L- nWtaokir. Debtra aplk^o im pardic 
ri«'-ti-o it 1 oa taeiorci. 

Palio,—1‘iifiilc aplu’iir-1" <d niai'ni-li-i ill fMHikftdo UEJ3 

cspeitj;; himiedu en d haeeo la ncEirrailem ikE coadno 
(nr d’-roidifl, S cfllflcatido )u ^ L\ pjiaos intetiur 

i-il^opuLUC. o a dondo .= : skate rE «lnlnr - rt hi c^ulda; 
lui^iru Golikinriirt.iira cajrtmjn IniiiiL-rlet eri el cendkEcl^r 
qrjerdo i paEGar^lrre el piibla o frentc i parte l*Tik d*t 
abd&neb I^icelriGuU tinihLcii pawtmc aebro ct 

uEiTrtp coti>aitidv£C cl conductor dm^luj u k iiitdrior 


1 


tffil Gapkaxft. TAhjpui-i* nmchit midiilu i rtiilo un i 

Htrrtcikie mui floja jntr Ja caUcra del nuia. CocuEi?mee»e la 
Mpllcaoktt jEcftcrat cun «em fu^Hi u;*-iiei.ida i auiu^urcm- 
^TldliaklrLltr: hlzta U»aflt>T/il ri-^l^ilc. 

G arrill os fxaba d o s. 3 ""iir-L E >^ f rri3 E ■ -1 t-al r;i> ] • > -ii \6 - 
■; I, M-] O UmIi:. I.irdr ^oliO non.ij EE op^r.1 

■ lort'-EiM el cotidnctur irqiikniu s-i maim i 3a 

m plica prisurru a Ll eernnllLi de IlCalKiza i a Ion tiitipaiiLi s 
usd picieate F eon su Joiuio tlr rccki N li^bbrnda imifadtiKd 
}K']o i ilk Ll 1 Ml i■ [indn \& ti':jisi-i]r:iik «^IL rvpitJLILH i iEfUa. Cer- 
ra-s' dc-tdc liiCiiWza p-ar ?odo r.\ c?pui i* 11 , dwranlH aku- 
ThH i 5 imuf{>.^ T-urir-P ikr-iJo ].i piittc aritei;ar dc 3 ■’»an’iTn 
aliajil ilclripULiZO COU nuif.-li Jill r.-.n, i tiiEiilir-n K>J- 

Li:i 3 cl Ui;*ado, rrl him i i=l cildiru^o. D(.ipnei dc becho 
i ^(ii. t \ conductor ik ]■! -. [Mf* [ i ,*.\\LietC m Lk Ll Hxa- 

M^itr(iiEcnladd pAfirUtC, I 1 -! comliiM^r di In mami l ■* 
quienk ac cekc.ie.i rEEtdkkrca itimrdkLalueEkto d«U j L do 
l:i ol i vi^ul.i, guhr ll:i vcusuLh:i? minato?. -Se p-ir?Eiri rnt-Jii- 
fr*.* h ei is' h>M'ii-hn-io2 brAi.|iikJ(^ del cilcILo Mtca La t^ l -- 
tob ms ccmcalej. Tan promo como cl flu bin doetro nu^* 
cdliCO tocic^h^n UtFflOi^ ts^ ccnocart \wt las Meets Coil' 
tmociori-^ que A^iUirin el bmso. E no pucltt jt-^nir [lor 

;i L ^ 111 • i ini |j "it o t ■ El kui^mi n.pL’raciiitl iC b -I f ; i en Educe? 

rttclium tir-i-G, celwipii-.i* fiE rMuduoJer rl 

licr^io fftcial. i^n dund* \>nm vX UmfM del tmeio 
ci i r p i il luiiductnf dereebo p:i^e^C ^ul«rc bran En 
otroi tenuinaE, iiii-i h! cnniinecar izquk:di>~gc colo-pic rle- 
bajii do kqtiiJamLCrr^-a lie f:L orrja i cl dortclio .-e pa.- •?? 

l.ii'Hvrn. ASUkE^ino Ei~rt ci.n n.mtio± kdos dc la cun, 
Qqo l:t foena lea basktitc i 5 c cotitiftuc pet al.sittn^ ukjt 
tos. E.aalnsrrsLr- ,|;uc el ti|Kr:uior pn^o uiiratL?';, ^ 
jsi>Lit& LiCibc^i*! c-. r.’i p cudlo i bnir--* del paccr-nI*.- pur r.^j. 
Lie dii’Scmituil-MiH La cArren del>i?il haeer^ loein i 

Liu up^rackttC® nn:i rcdoS tcc c^s a I dia- 
^Wfluralgia..—' ’oUl-tui -e cl coiidactcr den: oho dir-t ,i]o 
tie: loa ji . ( >j Fipi'^ e! opcr.nkr iil conductor EniuierJi^ 

I i-q ta iEi uio tda i upliqitc r i ej;:ibm> deiecba a 3 h pr.r- 
te afcck.k eOtt fiier^a m^flrsda^ Lieo^o cdmuc c-J «^i- 
ic.-ScC kqtitntdu Eudo In Lr^o dtl enjdikzo., fiujctdtukyo ci 
06 tM condnetoir jKir unib o iiiAnus *w\ jjiicli'EiEo IjjJo uma 
fiicrto curristilc. t)pGre=e pox media honn uiu =1 dLi, 


/ 

/ 
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AFLtCjirraS T>rl LA 


I 


ri 

f arallEis Partial.— Eu dase d« Papfiliiu e, 

c-ndiLuct4rt2qiiivfi]u Iidhrii do .-«t ia|ii-:^-1-■ ddi.iju ili^ Im 

iiti ruJHS afcctadu* i el cntidticTor dcxtcbo cnritna. 

pfl r;rmip]il_ 1 EUl C? IpjF- 1, rl pAlUrljL*? d'ibi-rA trbrr ol fi«ri' 
iJuolori^^ulirrdo apSicjdo aUeiniit iva liKide a la pain: a d 
la 11:3n> r _jI puiiit' f?:iLrola ittl--nLra=i quo id oporo 

J ( 1 r h» p li> nr.i d crm d 'an i if d e i ■! i ■ p , p riii i - r o al C ltd I- i.j ip - “ .- 
Altaic delrl* dr h rhvi ;tib h !ue-'n ?pbie ln& nerrios broi^ 
qnliih * eu la pane supc-rioT del biaza a coria tiiiLjttfia dc 
lu ttukta. 

E-pOC tndlii’hr In dc atsi'i-^rr.r:tda vr/ qts.i no npllqtic hi 
m.LqtuEn. OptrATtO uESTff: aE dia. En ;deiErm> ea^u ne 
nzf|nitfc mucha fuer^a* En oLrl-h im tani* 1 , se» 

viiTi la? iuisuLJidai^ijiivHi u qirK'd-L c^ilicjidti tu to Obscr- 
vneiDncn l kiiom'i--. a *Vl ih-i 4<> du jiplk.ir I t iik'b 
q^'iM. 'IVuiiMi—dojHilr il p - ojintE""' hu"t.T litcdia ban. 

ParMisis lie mipltfria*—EL conduit dr i jiiu irrdu h.s- 
lir:i <ir .if-IUur -" 1 4 U* idaEit^do U a |ii*M. ! '1 dr recll i a lu 
hr^fi do la dutval, h uiin ii-auuM ilrnde *d cud Id hi 

dtoecck.tr li/n?iii ah* jo. Apliiimrsc tanabku M bfgaJo, cj- 
tfiittgOp bazo i subrn loda^ Lai pirl&£ afeotadiis. 
i OjKirui 1 uii4 \* i ill i]ea. Uthm Kucrr*—<Tji!in]Mi: nIi- 
ftjmte ndiaiilo : ;i Lm cuarto^ite Inira* t 

Parftliids Farapldjjica i Paritlisis Foucuata* 

L>>£C0liiju£totre5 deben a|d:c£rcti lu quo pira Ja 

Pa rlIe 4h H «M ns fiV : jHco. 

Rccuimti^mo—El r^Ljautisni-s ■ ■■ rii^rln l-ii-? puis In* i^i- 
aitu.*dr agniio i irAnii'«. F-l aniidn nfcun pteCediibMlr 
■-<• Jufitfts. lalor. sell, 3 pul^Acs>»it audrrsnlna qtir mcpiv* 
Hi'lr:Lti ptNinSn oil l;tS r^vqin*ura 5 . El rtUlin 
i:=m^ cronEi-nefild curarteri^.ido pordolnrc- cn ]as conin- 

lir.n, L [J I J ■ I ir, L Jv L.i I :la&r: fi c 1 ti -J Lii mitliUi u A lu/ Lli* 
1 a ScU'u-ii 1 f 1 it! if Jijn ei 1 ).u L n-udem E 3 a Artr^Un i 
i n la* c^yunlnra>. 

I'ara cl ltauinati?a]D Af^ido a inH^.maivno coWriu.^iti. 
!■_!□ \iitr i tl r<rsiilcitlur de U s:.ijdu (kre^lia lii uil h±uQ dc 
l -1 -a L'alkni^ 1 upliijtKv.' h I oaoi-u r:^n- riiLtobre e| 
in-Nr^, 3iijL"-!i«inH. i dvl n -jditaru, uni lurr*a 

miutetael/ p -1 ^ tr.f-d .\ bory. 

1 Pan el KeimialiiLiio t iu-iiice LzuUqutiue lui i rl 

p-ilu <:t< rrolLi> i'tj califuto i d Dlru & las ptr- 

i 
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i aL oufrprt en gcnontL b^j-j u:i- gp-ut furivA 

rneilw Unrj p 17* i al di.v. 

WaJ de Gar^janta, CuU * b vEis Idulu imOnitssi'- rd 
crLihp, ludnpiii-, iisd;iut;iL-tuii la larmsio, -A ci^^o, 
jkL| infj^ i as^inaj nm%Tta^ 

ApUititn^r Iiia (Mudur t-tprcs* ^riscrilutpiiiw a 3. ^at|auia: 

vil ci-ndEiccor medio dvlnju u«- \*\a i 
cl oLn» a J l p.irif cod fmTJfJ minlcrida, chico iui 

nsiiinquiuL vf / At d i -h , 

EMr^Fala-—Apllquc=?!o cl waducior tlticcbn ala par¬ 
te a fed a 4.t i do:ro,iJ capdi.t-ro tu tl pulio alas prdxiLm 
;i la e rcic l a il, a fu o r-'A mu>i «-ra i3;i i • —- «jh lj: ■ ■« imisut< f . r 
mui nv vd dla. 

A l ] E E H AO IU mpo puede -A r 1 il rse I a i «e i colrifAn- 

do rl iiHidii^iDr acrccbo dokijg ik in*^ i AplicitndCi d 

iJSftl CCT<I U 41 JLiileiStU du ll i:l]f«!rt[h'iLtd dl^r.Etito clnrn 
||lt'ciUl!u;s r 

Afcocjtsiscs al Espijiasso.—Firs Ia Cnrraturi Lite- 
riE ■■ yU'^i iti'.-si- rl ■. tti due‘or dcrocIto cs la pn l - t«- qi;>-■ ±. -1a Iiitt 
cbdaldotta a fu parlo priiLiqttvrida. l^r cjrrnpb, ei 
r-l ^H>iruuu^c eRrurva ba^ia cl liciinbsro dereelia, &u Lariti 
s i siii da ja uu I utlLi id e n ■ ‘iirvi 1 3a L.i »■ i;t J a izqure rd a. En ta - 
3i-i ev-us apliqtiwpctcdiiLlutior dcrccliu al j d*- r*- 

cb,>, ADblti loa Didlulllfl* btv 1 IEl!4ili' , l <h Ijiljf limb I.J e nl < h nm3iN> 

int ijquirrdu ft 3 liuiubro i^qnveidn i a Itt e^palda ent re bui 
dcE piklaj. Vano^ ta!oLMn(!ii«l cnnjui-i«ir dcreclio a l 
lailn iiijLnordti Ja curvit d^-l cf-intihm cel la puric 
l- 4 ;a dc La <^p:ili!;i 1 i l PmiJurlnr i/a|;ULprilD IsZ buf* d» m bil 
ik J >i aEilii M cLi[-i-.iiurAn <^re&a hs^dia Iiura dlariu- 

jjittil0,c-CMiicE2atidiJ cun ut: l fjt!f7;L iBLuiienidx i aumen:^' 

In liiiata datide cl paeicalc puc.bi Lt^iLiLilarLL. 

Eti «t7:c^ onfiTiui^taikfl d-1 « i|n(La^> P d cnnLi-rt^r *h n^ 
diA j^Vcni cuIdc 4I¥0 i cl iiqiilerdn b:ici:i ali^iu t» 

l id a la enn-n ilrl ^p3na±u. Bcbiera iAinbi-n n;i-r;Lrp 
.^>hro pLlis^ad^ aplleundolc cl eaadijeM-r de la rjano tz- 
qnicrdsa 1 cl n^rouljo dubainid^ Ion pii'- P <>m nnu daciTu larn^ 
liTailn, iluraiiti i:is2i;n rpiin itl-n^. 

Cou+uaioncs. Di□!ocacione e ttc_—FutignnI d? 
pAs l €r\ ccinductor dc la nmno dcrcciia cn aiiia calicut* i 
cl otr« alJuifardc la iuClamacjoEi i> cujfrA. Ci 
Uiubo^ rt Ja rarr? do modu qne suSiAa ecu’- 


(C) Jeff Behary 2019 


8 


1 


U ATUtttClOK iXt: 1 +A Ki^tJTSX. 

ii-eftli'3 jKu-ciii jmr ■/ '.i cu £irua.i uirc^iiiiHiri. Furnu huiii 
iumcml^iidL. ^mi]iuLmiM4uiU cp&raihm d\tz a xvihi 
nsitut^ mm ret al dia. 

pp]&i' d£ muelas. -Lit.-.urlv r rnn mi p.tiVjd.-. <L 
ioJa r tin jM'ibzo dc? iti ll&v]L i:^oea m oiru i-u _ij. |.1 1 .■ ^p^- 
i^EciM aUIadan d « -rrcTkin itm ^rumlt <jta btu. rurii±r.i dc 
|Mi«™ed ferfretkt* iiin< pt'ijiuJkB dcs'ubierUk m el 
dent*. t^ccic ltici p « ■■! ni[»iui’ti,c dertfciLiii a la parte 
d* henchant wh™ d dicute, rM^utr^ cl aymUttW edo- 
qtt* ^ rimMmm nemo ftidit <n ia maitd'H-d* Injtorkr, 
F^amr iHv ilcbcdo d 1 la urja. Fjurfci m-idera-li deciu-.^i 
:v V!*intc tritiums AJ^lca-s vi-i -r tS'cil’Xt U run ids- 
ZjrtfiiLeamt'Lte; oLm ju^dr requerarsc iiel.i ^ran filers* pox 
ttia* i!-i uni hf-ra p.ar.x liaccr l l-xjt cl 4dej\ 

Tonii'.-* irt condu^ iqx dtrrcii* cott ambi* ]Jt;r 
rt»* t rpio tjit i pu\ art re apli^ue d olro sob re i al redder A? 
m ulctnt. Se coEoCan los prai ei rc»dudor ricrcdu *b 
sni bano t s* Heyi dotro sobrr la tJkeira, Fucrxa iim*N- 
7 L i«b, quince Hkiuittorf Imloi Ju* dla^ 





THE MAGNETO-ELECTRO MACHINE. 

L- Lit M,\CrNKTn Kt.txtiti) Machim; nnniitoefi ua]- 

Hwtiuiry. bv pimply t iming a crank. J, rWres 
SO billt irv. LO tolllltOIf. U».l !.|. flict’nfl. It dev.^vpi 
rtsctncfly by what it called the indue-tire infantec of B 

ppmaRCDt ii^ricl, anil it ^ircs a mm«m of i|, e Mt „ e 

vliurar-rcr i>f th? Ll**i'lw Mn«n«tlc Machine' w ide*. R 
<imro ;i battery to ictuite elicni. 


I 


(C) Jeff Behary 2019 






-iLLllL'TU/J MM INVi: 


2. A MiijpirL introduced within a mil of wire, a* ia 

I »■- [ * Fig. I. mcIUA ii Ctsfc' 

L ^ j_ r^iiL of dcttridlj’ <I»r- 

SN - f ls:uf h* TiEi^EC in or 

out, which Will pn** 
thmju^h [i person yon- 
. -. - -, - | ■ nt-cle-i with iIjs toil tv 

\*\\ H 1 Jl-- -"= ~ j ei.■■; alliu handles. 

3. A bur *4>ft nun, 

i* Hiitiln il mai^nei by 

jL induction, when a ni^ : - 

-A y Jjj net is brought aear it. 

aW Jm ** I *! n » e<fin6P ^ ■» 

y#* i Mid il tefC’S it* Illitg' 

I jf Jf ntli-tm when ihe mas- 

f tittiis removed frumit- 

[f :i i idl of wiry Ihl 
wound airund the h&r uf iron tt current of dMIljdtf ^ 
Induct ivithin it. wheu flu- bar rl.u , either acipili e -er 
\m&± ttUL£ftCli-llt. 

\. Thu induction tif magnetism l- 3 renter wlifrt the bar 


of soft, iron Li 1/^. Jt] 

bent a? rep**- ^ '.- 

^enlitd in dig, ili .. == ra -^= ™^ 

3* so that hotb jpl 

ends or /jcfor __ 

SjE^S OTCSpsrZDBS 5 ' 

% &ainlig.3. 

Shoiddi huw- 
*Vw t under 
these tar* ri 
cmnttancti r a. 

i'.iT A/f; 

be b I :i C i? d /l ^ 7 
a c r o tt * the ■ i '/ 
fort of ihuE ’■** '/ 

m n^H. itcr^r it- pole?- u vwU nearly nmraliM its in- 
J.ll'eLvl- letter upon Hie revolving uniwtuK or putts of 
^ii j r By mean' 1 of h\u-1l a tETttlghl bat i>e ^nifi 
Irvin, ot rUi jimitMTo, which may In? placed in ooniact 


M Vi S ^tlMiLtXTEu MiLHiyk. 


L F*&* a -J 


ivith the ipigneh f**rti.i|lv \['t/r ;t i 

or wholly withdrawn, it in __ 1 

ehviou* that wo have a \ S|JF^ P- ' ■ ■ " ' ^ v 

mratis of t^uJalEn^ the ■ T “- 

iiEihieiiv^ injltimcc of a - ^ 

horie-ih^r: ntagiisl tivtr -i —— 

bon bit of soft itoci in 1 ^ _ F ■Liw—5^ 

frnnt .)(■ «. tt will L* ob^rv«J that Ilin N^nb 

(Ktlri Ilf lh« mjjjwet. S (J Indy« opr.n^lc pnlii 
nj^tn tin? ji.irT >■ i tjji fi’ioh'iiii* .inimitit ■> ntiir tu dn-m. 

•>. Fig l tcpT^eol-. t«ru upouU of io^ulatcd ivirr [houiuJ 


I 

_^|[S 


Li[<jr ■> r : e fc if vj 

insukted u|rr (wonmi 


[Fry. I J yritii citron or *l\k} 

" on eadi ami of ihf 

amiintoifc Efir h ad.lt- 
IJ tional ^[itie of wire to- 

crea&cs Llin aiMiint of 
elect r E-‘i tv pnidnecd 
ivIl rn ihc lrTn;.l[!lFM , ' i>: 
rj^ _ J -- hruosciit near, or ic- 

^ -—— 1 *' ' • ■ SJsi lltM^ed ftuitl tb.r prjiics 

j i of til'? m;i£Eel h f(. ^ 

_ -fi^7 Tilt SfkKil.s of i^u- 

: S _ ET - kted Mire tlius h--- 

COttic. a battery fur 
J InviKto-Efzvt ncity, 
J. 6 _ Il^lu.ni Of lElliV- 

iiifi die inagin-i to aad 
from the nii-ohlitn 
. . anoaSure on which 

the? ^[lootn ■ f wire arc pl.vi.^d, tb-: nimature is mailc to 
tt'volvt Irffnre the lujlcsof rbenifi^nrr, ^ fi-prcfiCilt^Ki in 
Ng.IT err thp.’ euagnet is seen belli iid tin? urtnatiu^, 
aBo a Main of t^are, pulleys, Stc* f Br turnitL^ tin? cr^n *f 
di'" - L "'i me sift' to recolcu- rapi^Jv un h.d aiL^ of il>i 

c^tri'mmVs, cI-im: e*i the pi>Ie^ ftf tlm magnet, 

become churned with ma^nctis-in p wbi^H ihev Lo=e aathre 

If.ivtr [J hJ |m>Ih“ 1 , ,1.^4 brittle char^i-t] with I ho oppoikd 
WMlifiD, thi-y approach Lbroppasite |io]foi at c-sieh 
[f 1 . fc'olurinn * t 111 ' rlffltriciiy tiju* indneed lh 
hd ttt finiportion ti^ tha rapidity of the rdoluttutl. bur 3 -. 
not dinscUjr mU&hl^ in site nhoeks, wiihou^ a Wi^ 


(C) Jeff Behary 2019 


10 


I 


■i 






18 M AON LTTi I - BbfiCTJW JiACH I N t.. 

piece* or on fffo &] 

thr ATcia which al- 
tem.uoh !. r ^ - h 
i«id rumple a the 
k-IiHMjtl of .1 ht niil-. 
at which liiOiutuls 

& wri ^:iLl i2i:tiiL o-- 

binivccurrent b-i-v 
tilrli, lvlllCU i- illll- 

1 - 4 v vjflu-ient for mi 
medical purfiit>*&* Tilt appjiMihis thus ccrcribcd, l n [ito* 
rmoly liu i:nn<- a:-= u^n -4 i.fi. /^rri Js, 

Ji'. i^i,««r.H- JiVov ru .Vic.'-A iVi f ■ 

l-'nj, li rr^er.eiiii the machine in the bos. A< carli mi 
r ■ «■ of the nuctjitt aid 

tlit candutiLirs; at 
tin- fan hr-r fiirmr 

»f ihc box on ibr 

left T r pr^i“:i^l 
!: ri.]adi=L^ i-jd o hidl 

CvftTi'td- t];r Jiih^l- 

tJ<Mi ”f tho 
nrnuil'Ji-'’, iei rela¬ 
tion fn the- (joloh ot 
<b« maynet Hy 
noyitiR Oii^ on or oif she poles, the ri^ih of Uni 
rirr-clej itiay be rq^nhi^yl 

Notes r>n thi- Tin-iik'jil A|fi>licaii.oiL uf ftteettidtr hy Dr 
vVm. ¥\ |- me 2 v, the attatneag** of the J/tfy* 

iitfif-Ekrtro Machine over i\\r Ekeuic np|m- 

raru?; mpiriiig ^ battery to driu fc it. .in 1 lolly iftat^L 
Tlii.s in quaMca, however, by the obj.-ah-is^ lhat iik 
MftffQOlo-l’il^i-srn Morlihi* is ns on taponnyc and lw 
-.iiiilih- frimt It-* Uridit *i-d stzcp The^r %iv 

-L-: i >.v uutire-lv removed by I in- roiLbi riietjtm of DjitU 
li * d de rV- T lUti M neiu rKi-:eti <* M n --hi n i h i w! - W h * h ■ i ? 
IM-L-Iijtie- Eho theipi J *i <Tel mo >3 Useful aj.jiarAtu* for lilt 
TTrarmeiit of tli<r Rrgc &f dis^to "0 wfc-icn li [te¬ 

rn :ciy Applies, 
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CERTIFICATES* 


I Mftnufirhjfcr r:r]l ruiis ikr ftiltaiivinL? (attmnic mft'ivV 
Oimiient tnstimonjn U to ij>miblie =_ L b 5 1 


the pii&lic :* 


?rsni Pi-D^sior Hillinm, at Y4IS Ciflhec. 

M, n<!ar . S ri T ' r ‘ Kii,[l -’ r l>« e*hii>Ilttl hi n 

.l.t^iu-io-Ll-2-rrz-- mv^ilid U y v ,i-^ J' M r neAt- 

««-‘S C0'ta|i.ii!rtv.?si, .mil fiu-Uity and mkVJv ot -ip-rjliun 

it 1- far s-Jpc-u-ir in Any initmiiaeiit of ilfr kind whi. ]i | 

h •'-. • , . ,: v 1 s xioii, St |.-., vi rv" 

fti-ndcd B. SiLLCliAN. pSlo”, 

Vofk, Ajlsil tVhU 

pf&m rrorccr Pi£*. ot ;HC SwHhJdslta 
Wubimtim. 

tw, o- t* . V«*ki» / ton. Rtmh St, nsf, 

2 ?- &ssnsn»~ ■■”■ “*■ 

toiawpwiuij, Ctms g. Fa or, 

Prom Pr, Chtltou, the teuitut C!h=n!(«t. 

Home, f hav« the 

Th^J L ■% Mjtelime invented and Ujmle In v „ t 

arfisar -1 ,, ' !ct,ioat ®«« c^it i ipon 

Ktn v . . ., j I{ Ciiilws, M. D„ CJibtoUi. 

LlfB V#ft, A |itTl ^ 1^4 
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tEcrxc }:achkf. 
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From Walter BnrattAffi. 3C. ».< Errtft*tftir of 0urGMT aEirt 
orittttftrlen Ln Sh-i WoTceiEtp Medical iRatitu'lvEi, 

Mh* W. 11. BUENlTi UcJtr tain lUvm^ iiaplny til 
Blcrtr^Hagnitismi in ihr treatment of all that class rf 

III ! 1 5 VtlLLa AliV i:-+r-t r ilcglVIL-lifct UnClTi p/ZDCm! ftclnllty h .IT ] 

uniju ' 1 irfii.i!ilUTy p vriih crcat Hnvanfcimr ffi: n.any vol:- . 
mid having used niichinfes tor tbit purpose, of vai-b i- 
comtm^tiDDEp 1 fcwiflniem 3 Uir Miifwiir- 

lUecti? maimfiU'tiirrd n|id i.old liy you. a- =u- 

prrinr to that of ary ether that I have ever s«n or used- 
1 hare Ibuiwl it of Kfeat value in allaying that ume 
pain ih^ndem upon ?m smt.iUt fiiaio of she lit r*oin 
■AHttJin, vrhirh CuUdWt pmpilnJ opt* ratio as it] 

SmgcrVp surd Also to the imim-dUtc fit it f of iidtrud 
hrm'irthaise after thiUl-hkih, cihj-.ci 1 hy inertia or ihc 
menu; indml I have never failed I? product M^latiT^- 
jicuu* rn n traction of tho iiten^, and toiifiiequcnllj iin. 
ttirdfcli* relief* _ 

Your? truly f Waixuh Hwham, M. D. 

X nw^:1 T rt^riujj kU 


Trent tfcr H^p Oft f-r thn Bocond EvtiibilliMi ^riLe itidiHe- 
flfil fitcchanlO .A**eci*tloa. held in City of i-owtfJ, 
2 Lai*, N September, 


Cla^W. Nu*M 7. W. IL lluKSAr. LwdL A ease 
of ' M Atme to-H J ■ ■ cl ri c Mad lines. A ran i pat t ; i pp a r Hus 
Iiy which st...- mi' 1 tile a-cnti drtEricilj. h made av !fc ilal.h 
fipr pliilOiiophicaK mi-'lsL’jl, and .itilllmilk |>urfO|«i r far 
■stbich it is cztUnfltTeiy used ansi y£n*T*ilj applied. 


1 >&, I. C. fUi/row, 
Tiin?.i\<t Tat.hot, 

I>ft. Jori, SrAlUISG, ^ 
Dei. NATHAN Afct.BN* 
Chaiil±ls T. CahkilVi j 






G ENER A L l-l E M A 11 K S 

lEUTiTe ifl rm umik or Amrinu tue 

MAGNETS-mCWO MAC FT IN E*. 


ir iSF’SSy .®S > " -"S*? di *®»* ni.rlrs arni. 

S»k Ihe Mag.icto-LlMtnc Machine- Strong dideas^ 
^IfaMUin, D W. rtr., i^iir* * Vu"ii* 

pJiTM. Ja aouic <Msta the apnficntioii should boof Un/i 
wnUutiJuce ; In others It should iomotimes be iirotrattcd 
SL^h.’ in iwo or three d 5 v. i, sutfiT 

,Cr3 t>HaT ur l * kr A J:i J tw more 

•.kS’LES'^ r i! f a i , P l f f,, lf tJlc rnaehlne. nhieh 13 th^ 

henHi^" a, f L ‘ .' * L '-' * hatJC,lt ’ probable tlir mo"t 

btiji ■mil, Cot t|j,> operator to ta. ; utn* ef t>, e l^ n ,j]cs 

'if thteordueiMr; M)lil W , , w „ b^ds. and thu* V«uE»* 

T lr ' 5 '!; elnr ' ^'lli thiuujjli ills Oik u liodv. |o COUitnti'if 

« ih x b- *be « J t™«»^ l 0 VS 1 3 S; 

UnniX, In tlll.H monnni 1 .if ^l..i... :_t j 


>-- H 1-^ ir 1 a - 

- —-t ui uh»u deoidcdlr tn« iwst 

M Wi J ] evident ^hrn 

tin*, 1111 the jurstvuliir m^xle of .lpcilieLition tlii- (lii^id 

hk r fiereL l itr-'io d5 ^ F|f tij, ^ JT " sl p'*!«*«l indinpr ih 1 ’ 
1 £ P '' e : ’’ * pffoct lh,! " F, J 4c t ISiWuiv. 'TStte o-cur* 
« r lr ‘ StJ>n j 6 ‘ W r inl ,f) r0ad * Bomo of the derrJ 
r.- .i^d »TO S owl idUMirs. Sonu- McuBL-neiu! the K1*S- 
tri^l>,th T and nn doubt but in some ^ 

clirooia rlieumatjnn uud n dsbititaivd sjuteni. ertit jid“ 
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MAOlfBTO'CL^CTRO MJVCHINI!, 


APPLICATION QP MAOJiETISN, i.Vr. 


!>*> 

■&■ “ 

.AnlAgft* miqiLt twrtrrircd; itivery miuiv casrs 1 think it 
wouhfmoTC prejudicial- In row l eases the (fciUenl can 
Apple thr machine tt> himself without my uMistsmcr s it 
is Tiiifitahk', htiwei it, ihittlsr timehint >hcnld In- -TI’J- i; i 
L-} another jM-pM'ci, botfi for the advanlns'y l*i lhe-|i<itietil 
bv flirt operator 1 !* pwiof; th^ fflreirit fluid thtod^h thtf 
ill ret II til of hie own body. I w welt -S fur the murr «oa»- 
tik-to and proper Eti which lit can apply ti. Evny 

fflfilUj should be airntded the operator for aprplvin ti ilie 
machine property and thyrmiKhlv* Care dimiju also be 
taken t» av.«il eatcbtliR «U A«ring ib* operation. If a 
, ■Mf.idctable surfSwrof the body it lobe operated«m. it 
would be dfestiabie tn ln^r a Hankrl iIituwu &*'’? tin' 
t*Art* r in suEUi h dling to prevent & rliill. . . 

Wflen * ]H-nu«n is n"i -u n^tmucd i-» ^uralm# «itti 
the MAgwto-Elemu Machirrt.it is bi^t e-i comnmii'* 
wiih a. iTiry nuiditraiij 1a.-\ him (hr p arK 

(O li$ pp<,TELt^d ufc with n UMkltfal* :md inetC-n c 

bviiigntt till lift aacttfUiu hew much ihc ]i:iiLr-r 5 l r^n 
beat lu th^ difltfrent from t* be opfralorS un» T» 

gf lhi H bodv ^ much smutgi'r fumes-can bf* borne 
■ 14 ^ ji j[| otllrtr | kile t±. Tuw^rds ilir of ihe ft 

consider* bl* puwer *«b !■■• hofiie, irhifet, eu the ^nicrary, 
:ii ihe end of ilnr I unique ttrt rtiae iutcUfrUy wutiid tain- 
simpurUble.—A strong yn**s can W borne ffhPft wplnM 
SLi&hchuck of thi- fl-xk h w b-'Ti-ii-L tl ciniparfliAHj WBftK 
thiwti fipplittl 10 The nm.j-ti.-5rt umsete oc the side 
week produces v*'rv ^-i widen mid fniitp. j .:!:!Mi. 

[LtJiiri, ill oiuriliiiit, tbr armature at the end of rlwbw 
h ijtieiTJi^iiiiiallT to tr iuotc'F FiwIumJ i.t fhnrrvJ lHe 
iii.wh r may be'r«|U»cd, This is easity regula^i by a 
liitle fare and aicontlon. , 

>■- :b. diasnrai* da.^;k^e, the Magr.CiO-LI^ L "1ro M-l- 
i-hiis^U uitrivjilli'ii - I3y the u;d of ihi^ iut-il'-isthk 3 ftuj.il- 
a,irv. v-c U'^t unfrtqncnily &nd j^in mav be felt ip ^ 
rcnuite from ilir true of tlsc di^e«^e sn ^hich 
i:.jL?-j + whcn tha condiict^r ^ pUecd omhe part where the 
p-in if. felT t tlLc ufriaal indiewtioii of disease ir->;ubtni>Tp 
but hx p;..|jis;injt tli-e comlnetor oi-cr dilFi rctil |>irts, the 
Ensi- l";. r.liiy of th*' and the real origin Of tLc 

j.lasej w-is] so an be diirqvfmi. 


1*3 


3f A G NKT0*EL E CT RICI ? V 

>e Efi r it a ll v ait r H r i: ik 

^* 7 ; W* wstl take the trouble U> examine tlie 
p. nodii-jil mctltc.i] tiierjtwre oT ti.o pee.-^m ,j a y, vn’l Hnd 

E“f™' m J c ewd to Mftgncco^EhvtriJity *s a Ui«a- 
I Uitic n.i;.‘!Lt in feir-ry dtHMJc towhirh iuimauiiv ht 

h.^SV l hCv , l ’- ,lV0Vt ' r ' cr *» i{ iHey had iho 

.', ,1^ ? u - ™ : opporluiiiiv to ,We t - 

"‘‘V tllC r«enlk J«vctoSU 

by roat«t* to rtcyiic such few iji tins 
“ raleiby.*ii« m regard i„ Mjonrto-Kl. Mrit.jK- 

■ ' Vrjv-' ShrM<rn in . AeWTihnijtV, t dt- 

it aditsabb.- to |ir.>i-rit, m this canncettim thr oinnifii - 
°, f 1 n “miNir u ■!'- :.i i-t eminent „{ the mcdiu^l nr*fr« 
:; o,J ^ t“' e ‘^dslili tested the value and eS?of 

Jtri !(C r ,[icil( ' 10 ll « ‘r^tmeat pf , LuJS“ v 

of di^eotc. I a; om-c rvfyr to tbe action, 

S 35 JT* ° f ^ *** nt s * *"■**"! ^ the animal 

The iiiirld-cejcbrjiL-J Dr, AbemctHy, in his lectures 
after iMdinc thisawia l. 1 ghb> in .1 «rrsi TjrictT of 

^Sfti. T ? nurb8 i : ' 1S “ part "f surgical prlic- 

' , tL ‘ i " n,a >' *»■ r'Jsi.v.Hcre.J unique. All octiv- mV-ans 

SS^ 5 **» V^JTS 

^-,•1 o d.*e.i 3C , but Ms^to Ki^rid^ nil| 

and produce a. id on.- dscided Jesuit, while a much more 
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2-1 An+LlVA tt&s or Mxcxwpstu* rrc, 

j*rrH£t:rti'nt adTautaipc may t<* looked fiatwatd to friui] its 

Jjrv-fyr -ppluMti, i|i," 

>L M:U toned. -ic rT.,ti^Kair-1 liy Ur. Prreinu in iin 
Ivdinhurijli Mcdifa) and Ststi'k-jl Journal, rnnki-s Um 
ft] liming ojj^uEiiliiiELHi |S t)f all irritating a^tuiis ttic 
< Wtiie rurrem U fkconly une whirh for a lrmg 

-,p-.-r r.f tint'-, thr prmvr £xd(in£ the tMitihilily yf 
thr ncrrea wbfttt iLtv ha*r become much enfctblei] by 
stunuluiu^ 1 

[>r> Tracey H. Wtllrr, »i: (U<? Mt-dical Tnm> s 

iJ Tn tlial conuqau and mr.-t distressing compkiint, y>rr r - 
&£ptu± uteri, 3 have fomul Magncto«EIt-.trieii x n highly 

U%f!TEj| agElS^t_ ,, 

hof^or WlV-tift I'll slip believe* lhn\ ** Muptli- 
Kbj^iicity U oftpaM-’ c;T pvrhimiing all ilir funrlM^^f 
thr |jfnrr>lf^ gtawer, properly called." 

TfalT. Allien?. UijTnt^jEii, Tj.Lvy, rurriEilay, and ftlhbrl, 
fannd, by ih^ir curia tu *xp* ibM chemical rsfHnb 

u jt.d electricity nri’ Mi'niEc-riE jmwi-i and Unit in K1 1 n- 
niLitkm iclri :rii iiy “f the 1-uly i> at wrn, but bt comes 
manifest a^ain a* the li-sease subiidet. 

Uf IM'^s rif Jsciy Turk, irrEiarks: "Uj the 
frightful ranri of tviuf *pQxtn m fft im uxcm-^ptnul CttW*, 
the cADtiourfi mmvml 1 1 .■ ■ hi my hand* tu»vwl a |i trite! 
■ Ei inn, :■■- yrliiu'ivril h\ ant distinguished town shut f 

I>:^ Mutt and IF, C- JohriMot, 11 
In regard to jHU&lysij of the bywcU, and the meftn* 

proper to be tlscd X-o irt'pn’rtiiiL- (3 m- L^ti^LipJtirtt] linn t 

l cioJi:- thpxrfnthu vk wsof 1L 3L Kmtify + Clwpiet. 
and 13lil-gK embodied Lei ihdr reports to ihe Frrndi 
Academy, are too impartum lo be orerlooked* They 
itrnr that hy pacing ite Current ficm the mouth to thr 
-um= h there w.t= pipdi;eciS a seiMiLEjcm nfni both 
vfld:-, Lilid WJfffbN tltroiiffb tlio ivhulo CJLltU of the &1 j- 
ei;i ntary C4m;il t whkh motion consumed after the cesia* 
Lion of the current, followed quickly by a fttCil evatua- 
Hon-" 

Orht; phyidcjditfl htivo protlncod dniflar r^ulH 
Fhit sr werL- iimeU-^ to cixs in proof of ihs 7r»Ust 

if MA?tieto-£l#chicitf^ ft Curative Agrtit iti aiay dh- 
- i'c whatever, I'herc Is probably not a soLiuiy exeep- 


ArmcATtow op ^. 


2.-5 


^Aalr-' r' HjMrdriil. ^ 
curatj ^ “i-iu-. i„ Jt i f^^ '^^iV' f , Uircl v l,f 

ftblo DOUih puni^i h%- tniirr^t , C ' Ffc ^ m .' Hold »| prrfflj- 

■ich frir 3m 3r :-l "ia,rr,-^ i ■ \r TTI -^ 1|J1 - i inatr.i ai>m- 

0 f w* , r“ n 

purpose. F answer tnc amrno i>r ^ Urttor 

jI•>' Jltirl k’ffiuf.ilt to Ifti- tllilliiihE f M ™ *j lf filillctlll!llni (jf 
from ri;. J ' ' , : ‘ : ;; I1S H ( «l« rtflfef „td 

sffirraS' ^ S^gggSa 

“■• *»*“ 

munity -.ud ^ 1,^ -,^^.8, V^ Ul>: ' ,r> **r rr-.j, 

the U cal trig Aft, a. mot* „j^ n ' j1, }!- v * proJWion as 
rcnialr ^ a of a7 i old 

O.r, nWr-urritJ ^ "f 

doublfnl, br 0 r SL ? I >, 1AVC l>08 « COnaidcrc) 

MipHLic-ioU^ririi^w’^«*y wmstoaetion of t] le 
mueii .is by the itisirtnuonlali'y of7mprijre!]°?av' n4 ^ 

« «<*r »J ik teyfe.''- “ 
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2tj a*m?l»oatiox or maoki^Ep 


LIST OF DISEASES 

in whltfH MnZntLO*I&*€lTl*Uy UW bn ppjill** wLLn 
UcODfleUl EkbuIe* ef CerttUtaty ct CUT*, 



MANNER of applying THE MACHINE, 

Asphyxia* — tF7iifri? tfjfc 1.7 A-:M /fi pr £pr* 

I 7 ;>;j.-irr dj pfeni--mini -.-Eid!-■■ i.-r hum, as ilmwnfciis, 
pois-imnt?, fllijsivron El4> h hwd or «wm»ch p dt-nd drunk¬ 
enness, b „ „ . , 

Apply the cur rent from me nape of tV lurch, to and 
over lit*,' rtfimich ^tiJ. heart, umhr a muddle |wwr j.I 
lirs-t, cLiaduiillv iacioiiiln^ it until ni^ns of life aie 
aflircS. No shuuhi be B^clfHrtril CUCllUt^l t-0 

keep me patient w:um and Ary. Wlieniht* p itiful re- 
vi^s stilftdriitfr, him a uMeaponrfcfnl ■>* warm 

n-itcr jnd bnnHy cvrry few BumU'^ until the sfefo be- 
comfit n'itTti nod. moL^l. vhfli culict n^t fliul ^uii-l 
only be further fitiCf. ■ .iry for L» le^twr, 

Airtploiy* —the hair */ tin- head to tbe don, 
ti ml ihf:i apply tmt pule to <m« »Ue <jf th* head, and tbn 
»ther thIc in the apiwulm miL-, Begin ^ith the n-rnk^.ii 
power nf iho machine, an<l increase 10 wh»: the lament 
properly Itrpeal the operation fifteen nuiwtes* 

three times a day, 

A sH limn* —Magnetic the chert l>y paring ihcjw**- 
fftv pi*[.> i,ih^ one containing m- we^kesi force) over ito* 
-rniLiattoof the seventh rib, and the other about the mcH- 
jjr nf the [eft side uf the neck, under a modernto powi 
uf the iiuu'h£ne + from llvt* lo Eiflic-cft luinitti, F^vcriJ 
tlniw a day. 


Aphojitn. oi Loss „r YoJihi.—H old tl.r positive 

“ 11101ir wil)t ^ TKVfttivt- pole, 

Xtluwh Kf": t,atw tUr flurrc0! **i a H directions 

Utitiu^h aail wer ihc thjo.it, 

*•&' ^° , ', tor l ! :*—H«* «n« pole oti thenatii'rf 
ihe neck, or on the »;>ui<; just below tin* ahoultU>rs H then 

POWrt eril 1 ? 1 ' rA, ‘ r . th V hcsl ; uitb .1 Wento 
’ mcre.nB«* and continue name little 
luiie after the spam has (cum]. 

h?f! ioi, ‘ — T ? T K ,* tht !l '^ of W^d where aW- 
Lunhii Wipt^-nM. (liner nne cQnduelijf t» the «, m ti 
of V. L ^ “I «*••- point iTberr M.„ ,. a i„ - T j s Wt 

gSSfig *Bg ike otlirr (BBirf-iWj Into ih« v^-i...* ini* 
tiKdiaerh into the iSMrtty Of the woink A 'cantinus 
Hpohtauon of a irmk i'urrtjst Hill ho found .if tti-,* 
vajl.r, r-. L;i, me WOMCH bh.iuld ho CIUIMHM LlrTrr 

S!S rt?32L“ rr ‘"”" 
p 3S fSKffeS 

5 fl^K£ the other huid,and .ho i^Un polo 

Annsnroiu —For Dropiv, there mint bo a stenorsd 
nplicauiin of the iiirmit to the sjatem, Jiegj n b T 

“"i dls " [jr u,,,k '- ^ *'*’• ,1|rn J'^ss th? 
].^ M 'i‘ T U^ 1 ’ stomach, iivrr sir.d Iw-.w?],,. d iwn 

i__ 11- k 8, J , n ' *li* latter brifift d«fio hv an a iris taut 
hnhW ik ] cfr in his ri> : ht Inind. U«* s 

hifidente power, about l M |f an hour every Aly. 

i/^. 7 ?- f,|,<i , rr ! ,a? i n -or K'tmtutn cf the 
„.T; ■ , — '"trodme ot"' er-mluclor, cover.:'! with ’India 
tubtieror Hunt m^uliitin^ suth^pji^o, into thn vnicin^ in 
a -M* * 5^ on the L ( ,emE URSRTtt! 

ai.h, in tin. ttngha, Joiij-, and sttttt)unliii" parti. 

Afire i ion a ..f t J,r Liver. ~ i'iace the ti^t hnnrl 
"n^r the fret, fthe feel in a dUb nf 
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f 

£2} APmaiTlON OP Hd.CU.CTE. 

wjiitr, if-74UiX'nk L iat + f iht'n apply rb.c lift hand conductor 
fircy the liTrr, the whole beliy, and lio'.va Hit’ Lu,L L kr A 
modi-raic pa**r T half sta hoar duy . 

A*ui: mid I'evciv—Th# palic-m, ju^t jiretiou* tu 
Mu’ Imur of =ititjdpjitnl nmick, s buy La nWe hirrjvidf 
OJldor cir L -i]iihl.i:n:^n lu imlmiu H^e th? 

and driEp [in? ri^hl L'DiMiuruir inio wunfl w r u£r: ch&xi 
inflrr ib* attKf ttndtictor avfir the whuh 1 lnu!y t lalditg 
ctiie It nut chiUod by liir air, for hi If an Knurl 
ArMirodynlm — See Kheu.rBdti&ta. 
llrOftchtLi** — Flic* the ri^lu caudurlar In tlio 1 j.iRt 
between ilie: shmttiH-r« t and pass dta utbar orej rhe wliulv 
iutficr i.if tti'j cbtit and iKiu^t. midcr ^ ^'nt! r powtr 
gradually iuicrciiaciL 

Bilious Co in ]d Hints* —* Ap^dr h*ft mmbidivf 
OEfrr the iivig-r H fltom.virhp ami belly, ^eneialEr, nnd pa^s 
(height tundurtnr for a euin>il« Kr turti derail Mm h-niV 
A ni n^rde pUco tht right conductor umk iht feet, and 
pw* (h« «thrr over the bade, lJvr»r p and m r ht. 

ttiinule* longer. Operatenace a div irhii u niodcraift 
power. / 

Ilrlifrtrt+—Efee Sprain*. 

Uarrt imcss—Iinpotem-c. _« rite tune rfa-cm." 

Isave.Sn^c.j » for which Eteri rviiv i- Tuluibh- in Atiiph- 
orrliroa. nuRhl IcjiI m te expect 'that it would tend in 
rectify i of liifrpnut^i in. thu tv *j Li.n.1*^; for, tji’ 

tfiiinins it to aet directly uji.-ns m* use*?:is, it ejikuhitoii 
M uicimflo ttie supply of bbn.il a and. ihm rentedv the 
defi^it, — A + fer;n EUctr#-bti>L p > 1.52 
In Qarninniht-!^ ttic right conductor to be iinphed to thr 
lumbar Terrebfa!, iho lower parr of tW *pihr p ueilL ihtf 
let: ta be introduced inu* she v±£inn so . 1 - to imich the 
of ri/rri b Uu; mouth of the u-im^ Tin-. cord ad or tmv 
l- f7™ c a *Uvt-r nr copper wipb tif proper 

thicknc.^"-covered vith cotton thread, and vamiUied 
wirK Eeju'iK .mx mra Nh►*r inth mtt^wcha. A Mind I 
piL^i- cif urn* soft *|KUifrc i ; r ■ be nnnly f.i-^ned in die 
mid of tfcb in cornet with i^- wir^ ■.ib?eb ( at the 
iKJim where the lipoi^e k to bo aiudn^ to it. is not co 




AP^UOATIOK fit HACllENI 4 r Orj 

> luswlMteif ur TOTCJbil in:!, tlii liif^a.l, utkerwie* the 
° I rl{? 'poiaj^r to Kl- Wet. Th-- rKMVi r Erj 

£itt-n t^Jr lK ' fW l|Jc * »t , ijW i IdM s 

vttSA . 'n" Jaj - lh * ct.iuinctm may 

L^, d ^’itwiuUh-'j-^r tli-; lawtr pate uf tts kl.doii 4 (-r 

b..f IiJijMtsiu'v rht rieht , mduei,., i, lu i„. :l " 

tr'S [lft tS >,ld i “* * tlc P arl ° r Uic aMo- 

raen. I cic left one m be apnltvJ in tie nrcan <if .im* 
Y; rn -"’ ■ r ■ ij r!: - 1 - ••- M-Jrthi bu,k ti, ; r 

■ J r> 4 A ll "' 1 ri « i t ™Qd«L-|L.f TJ the 

t.J uati. F aiMl (hr lelt to the bimt-^r Teiltbnr Power 
mi . n in m c, fn ou icn tw’L-n ty tu i mi He* ^ o n ce =t d Jt j . " 

f h«rtNU or St. Vkus : s Dunoc _p?-. „ s 

■■y 1 ' 1 ^FRly « *» (he ^ in-. ri«st. ^ rtC. fiS 

by jiluci’:*; the f P ft of luc .orient in ^m v.rrV w 

itAr l ii!l , .’k y, T Apply llTlC P 01 '* * fl lh, ‘ napo Of lh.r 

tbr V-. t?^ ?* " t<lcr l>Vir lht> s ' l,,uacJl atMl to Ihc- M|(W of 

i Fih>rnsjc. n r UlemMr^he^ji,—A setirnil aiujl' 
l k " n n should tirsi tj.. mwil Tl« i ,tic i 

it Q S a Sr'.? A m ri' h ^ r,Jnducttir? 'in well hand, sni 

-1 ‘ ,:iirri: . Ql OT ” the ►lutiiadi. Imififl. 

= r ' d ' l hose ^cij..[i* may be doruucicL 

nbiV| f, n*l* >ll, * 0,lr i — billet' the- Itft eosductnr over rh- 

T ,IJr ^ JUl lh - ' [lil -' J ^ (ho buck; Lhrn 

i h ‘-1* '-■ to’£2S3Z^iSffis?szS% 
?SSS4r. wb ” “ “’5“ ~ bWSSS 

An iiurncdiuti: f.rcfti erauuation li» be nroduced hr 
plarji:ifi; tftL.- Irii lian<l tutiiltictot fwbk'h.t« th- in -itiVe 

"h 2 ^,ra twit ‘ rr : [ ". thc « *" K 

in,] ‘ l yi'^nully te', wh at can bo ffij 
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30 APM^cAiius or Mac ui» il 


AYPlACXtlvy Of MACHINE ol 




i 



The csfln t of till* niLiiii« of a^licAtion sunnlmii 1 -* in- 
aUinluieoiis — lltn piiralyni* |m-]|!« ai unr* miiotrd by 
inercasiuc the elect lica! aetion on the alkaline seczesiouk 
u L' i:i« i7i iiu-ch ijjs mnmbr&nt* 

Critical Period>i or turn of Life in (Vninlrsu 

— PJa-.-l- the Ufcht hind conductsi li± tb^ middle of the 
bjirk. omvrr tin’ lemhir nr aching i-pul, ihtn tws the 
other tiver thu omu-^ t Iji,- fan h-me, b meeti tin? fitunt 
IihlU*, jiid by att in mi! a ted conductor m the wotn> jwlF, 
Pin re :hc fret vhen in wuu'T as ht>t bi: bpfhi’, with 

lilt* pale Jroppi‘4 Lit lbs- same, Tin: utiier belii^ 

lurid hi l^ith limiiL. Application from fire to fifteen 
minute* :± tiny. under a p.i^er En ^uir. 

In LpueoiThaa. l-luor Alhu* or Whiles i> 

applied as above, cs^ept that the va^na ttimlutfor 
afoul d not hr insulated. 

met tun! h al*n in' be pursued In Imni cerate or 
Painful Mc-iLitmatlrm sr.il T"ie?rir;i- P^mhIn:^^- 

En HystiiriCr- and ^pa^Liis ftuitj Uceriiit ftritatioxi, plane 
ibe feel aiLil the left hurirE ertndur toxin n ImiE IjLItb, mj^ij 

ill dll tl fc«! ul her nciiMliltlLjr III fcjuTtj h antis, The puwtr bciti^ 

oirtipe az po^tblc. * 

11 Otir s|l3Ji*ns iiflerl ihr Npinr, plane tlfC rith + hiLtid 
conductor lu (he nape of the neck and pass ilio other 
the whnEe Irnj^tb <n ibe Ivl, Tf P'd - up pin .Ei«*n 
should seetti to IncreaAP tW spii.-ujtft, IMI tbe rood net- 
Cr* fitirl pro reed a? bddre uil ill* Ef^ms. are soothed. 

If the tstuicEuftf the ubikrmen :ltc much cnnirartcili 
pm r (me pale over Pm- bowels, after having passed it 
down tin, 1 vpittnl eulursici, Suddm^ tho right eipriiluDlor mi 
the left 1 in »d- Pevci -e the actlen If inuneiisab- nlki in 
not pereeiTcd^ Pnw+*r tu be sExon^ but not violent, for n 
few mimiteft* 

Co I irf-—-Magnetic ns in Constipation- 

CrniCCr*—TI^s- dir or weakest pole to the 

nape -.■ t the m-ck and th■ o ihei to Lh l- tUiiLuttnp & 
pirnrjv i^'Wiz-iv.\i e;-I nunuin -, *... h ft]i|dii ititmauccodAy^ 

f'ntnvrh-, i hmnir* Place ih^ rijsLt hapd conduct¬ 
or to rhe hallo* nf the neck and tilt other eo tha top 
ind slds uf si— n.>^ T 




t j'otip. — Place- a pole on each side i-f thr neck under 
Jic jaw-i Ttn- liiryuh will ihen e*|nud mlh ^rerit fofw. 
Ai':jt wkieh pLiet’ e]lo Wh hand conduetor mi elit 
hJc of the biynx k and make down the nfvk with 

Lie other, 

Cliolrriu A * ml 11% A: c, Thrn one \mU al n t; tht 
and m^T.: uiher uv^r tlj- abdomen P in Ntmtig 

paffcr/TlLh w ill generally 500The -[.;i>tn - .-i -4 prtimpi.- 
Jvrc-lucethe iQordih.itc dE*irh.vrg£* fr.nr. tb* 1 iilid-.piLien. 

C'Uol^Tii IntimliiNu— lNon- tht? *r 1#ft 

hiEwi 'iHvlMctor Im the misMi ■ nf Ehe l)Ack 4 Altd tbeoEhcr 
uwr the entire surface of she iibdrtrsirn. if them be ien- 
m the siurtll of the hack* reverse tuo P’de-s, 

* .mi^niupUmi- — Iioi tins patient hold the il^hl 
bun l iMitdiic^r in bosh b^ndk while an a-'itisLim pa^e^ 
the eEher covered with a w^c Nponffr frotn ih^ 11 Ape of 
tljw tec ek down, the windr« length of the spills Under ns 
iU^ii^ a piiM'er :ih eau bo ujnns h>r iiv f ’ iniuuEr^, :l fr«-r 

w-hicli tarry tln L ^unu j^dc tliL- --njitu-li, obi md 

bowels, far ab-mr. tile same Itill^lh vl" lEliie- Opelattota 
once or iwiea u day. 

Dinb^te^*—Apply tbo cumn* diiocdy to the kid- 
ri^ys, un i across iheV^i^ll of the haek, nml'all about tin 
Itipi. IiiL-:i apply the ]*ft Imml conductor to tls* reql^ti 
arfi?c!(rd, holding she nth'~r pi?lcin thcriipht ltar:d. After- 
H'trdsi rrinr^e tft? Operate lifteen ininuteE every 

diiv + 

TI10 aauio iupiIlulI Tiui>ned in llio treatment 0? 
Bright^ of the Kidneys. 

Dt;bility ? Gfiuiiiii.—Fer Genital Debility. 

DiHiriiim Tronusns*-* Apply tlie j^le^ und^r n 
very gomli: pnwer ! ? tin: huad Ut n ft-w ntunieiits, hnvisiy 
first ihorotL^niy vel Jt to the scalp 'J'lion place the r."ht 
handconnuWT to tin: n.trift of tho nrek, while the- uil.r: 
is mad* to do^ the spiae, and uv-.r th? 

Iweld 1 irsl liJifcb^! undi i r n power ^ndunlly to 

tin: fuUe.it slfengtbtho operator (not the putient} ran bear* 

ny* peti!>ia. — f’l^e thr?Tisbt Mndticwrcti the ^pinf 
At the middle *»f liit haolt. »±ut niDve the oti.tr over the 
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stonwek ami Iwm-ljc, under a marie rate jinn-er, 
minute* twice a day. 

Unjp*y*—S^i. Asia^rti 

I>t-tH~ii4^£. — For Deifne^ and other diseases of u iC 
nr, L:C the patient hold fine eonductfH in U]& 

E^.xi .J. The- np-raior *hbu\*[ th-n L-lke the pg.uljrc coit-- 
rln, h.i a el ||» nghc h irid. holding Eh-: tEntallfc part rf it 

between hii thumb nm\ fine tinker, L?i him. while held- 

sri^ i nr conductor in Eh is manner, uilniduvE- the ^nds -uf 
^■8 two lilt 11 - Hn^ibimo l-Li- J.itLvm’& Ctas 1 W ::1 i.-Ll 

ouniLg three mlnue^ win? a day. 

LJrysijMiTfts t — U"ct in-> parr with salt im,u roF RL urt 

»i'" l,f . .. dissolved ill water; then I-: nr, 

nrrv tfoii i^hUtuirl iwrnlu-coi‘ T with ;i . .I power, or.-r 

th« tiuM tu-it of db order, « IIil *■ thoth rr i>■ ilc: s in- ] d j a ^ f a 

li:uid£, ^Operate from live Eu fifteen mmitt.. .. EL i- - a Jit 1 

Th« >.taie tnethud is pum^.l m treiy eruption ron- 
si-Iured Scrofulous u: .Erysipelatous. 

Lpilfptic I'ils*—f>Mh* ri>:h[ huttd conductor J* 
l >! -™ lv '-h ihr fr< j t m a dish of w-mn whfl^ the 

opgniur, holding ilic Other coudutiru in In.-. Mt hind 
applny biH nurKt on the [i .iwit's h-:nj, la* hair hriti|! 
w.-! with dolled Spirit Pow : mu ii 4. act, and fna n few 
innmeTiiP -Tily. Thun Ui the left ftimhinnr be applied 

qwmIb *pmiv, i»naach, liver, mid iihriomeu. 

If tht patent hR !J female, and there should V- ueiv ap¬ 
pro rn-n^ion that the CTtHEC uf dtr; proceeds from any dt^r, 
inc dtratijprmtm. obstruction, or irrrtmU nit. ihr bft A 

conductor 10 U- ipjilfrd 10 ihr motilh jf 'th^womb, ’* 

whtk Utr rtshT ttmduetoris To pass fnm the «m-k dou-n 
Itir upulfi. Foww Tiaod^ratr, a H[ijjrter to 71 hat t hour 
BPcrjf drty p during the snirf ul uf i\u m 

Eye., Oi^en^fvs 111, — ]ji -ortio of tb^ ihf 

■?yr, o.spodiilly rho^c whirh de^iMl upon *1 wnlus^s 
of tlL«i ruTYmi; i.r :d.^oith=zEt powets + ehrlfU Efy . v 

tiiy is Lnvaiuabtix Qiw t=«r 13^^^ which 

ruzmaiA sj' .in unjvurTi^EiE ami Lues of ihm^biliiv of the 
'3E'TM' Ifrm and ib ramificaiiriiL^ —anu>i£ dreadful dj^- 
*^ 1 . rcm.krs tbe patient perftcliv helph^ and 


|NMuh‘nt Upon Others. If h in list forming *ta#\ -orm 
i]■piic.it]m routrt It made direeJly to the di-c;i5cd nciM> 
i^hich would stliniilitei ii to renewed a l:*euel t and aid it lie 
twuxin-d it* pristine- i-ircn^ita. vision. Un; nmai e^hi- 
ibEu of might h f i SeicIi a dusEd- 

t-ratmiL we bditLe we liaVe nitami d !■ ii imfliti-- uf our £; h . 
JJijfA, an jci ?l Fund Lt In rented by ns for tliL-t |uirp^vr. 
By rilling thi* huh with watcr/iml holdiiifi ie In ihr 
eye, tiiid Applying the Oppoiito pole upon ihc back ■■! 
Uiv nock, w-j \ Jt n taussi <l mnguetic cuu^TLt Eft p,-nes di 
:■ f'-ty M1 eIWK1 1 the a11 Lev eutvc, TJm- ft.jiL-E-iiEiun \.-, * p-r 
foec ly paiuW^i^i md (he impruvemmi i* r.ijnd, 

A"' fHEJiOtlAi or WttlkTirsj cj tA? Lr ci-f ’■i>tiir Tvniif 

HsniJ.ir origin with An^uiosiri," and, as n^iaUy luat^J P ls 
very ihCficnU of care. M r y c^iiifidenEly 
cjitr iu« Tlw>J of trcuEmcnl w the best srafc^E. ii:d aurjfSt 
Hie applicatLoEi is to In m^do m c.ta-c some wray ^ U.e 
preceding, * ^ 

FMM HAtr rnnsifLis in an otParily of r«lhcr the crysSVr 
line ] Hi, or of ite capsule- tt mj lwo vafk-tieiip — Uuo 
rioft, wlalr-li imndiy uEt-n k^ yomis and mid-dJc-i^rd pm 
pk' ¥ Ltr-4 the biinlT from nbieh fbirrt) j’topic islo=: com 

imHnly SUlkr; it ii rd very lii L 

syttt]i"tO]iL.l ur£ a dinine!^ ilild 1 l-nlihm- -■ J H’ vision, untl 
till' disonII’ pro ■jT'HsiC^* total inabhitT to divinp: : ^n 

object In the fonniiiF ala^-Hs* cktuicily is a faluaLd* 
mccntii for -Tf-niiiz .\ cute. The marnatf of Applyintf 'M 
t^adibr tby watnfc n* ii: Amauroiis 

Fistulji in AnOd — f.ct tlii? patient boll n pok iv. 
t:i J l h.tmh for. Ewi; aiinsitf> + lo pn^luce ;l Konrr-il clh i i 
pjj^n [“he sys^tTti. Then »pply the pales dfn ^ll> to ktad 
aniiind tl|.* |i.Lft in every dirc^. thin for ten miQUlr? tivnr-' 
Oel« u a d^Lj'r ^ 

G^hilnl llctiiltty.—Tike eEio p.-il,-, one in v^-h 
ii;n>d. at^il EnriL thf crank of ihe maobliiv iilmut fom 

roYti)i:rinn^. Nost hrihi th^ ri^bt poll? in t>tr rizbt hand 

and place the other undoi the tc^nd(3 + Tutu ibfi ci.ink 
thirty titties uiurc. the pole In llo: ii ;En lo lli: 

Iffr h^iid^ ^tid turn ctiMdc tlur- r^int numli.:i of ism; 
Take now the pole fri,i7n the Et'irli' 1 Ie* m:d place it ij&ir; 
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die left (Hiked) fool* mad i-hungr tU^ fioic _u tliu [tfl 
hand r*> the right, an.i turn th^ crunk .i.-. Lh:fon\ Change F 
iVt Use on* from tile left foot t-» the ra^ht, 

siid th* (KDCr from the right to the left hind, and iiMn 
.he iT-iirik thirty time*. Aftr| *o ftltcrualo the |ndes in 
the [JiaTLiiC-r over from InimJ band. Aud foot 

t* foul, £c. p twa or ihrae tMiv-, Finish by placing the 
r i . p L i Conductor under tV find carrying I he [JthtT 

down ihe spine anil fiver the rhes*. Powtr mild it (ir*t T 
che strength iacreiiEid ra-iniiaj in jl* much jis con he 
born*, oJi&Pite every morning on ri&iug from bed. 

C-uugriuic. — r.L-is n Enoderate rurr.-m through the 
wduik syKieni — piLirticidarty -ibtiUl tlif peats of viuJitv, 
a* ike hiotnach. heart, Lung* and *pme. itepgut ^cvirml 
tinier a day + 

Fl^artaolie* “ W«i th^ b.iir ihonnigldy with w^ti-r, 
theft p'nco the right conduct ur uml^r the fees, find apply 
tile Otiier + 1 *h«: cnWrn of the hoild, Under a very nTh: 
powi-r. for a moment* only. Unco a Jav< 

f or 1 i v iduelic. 1 ri& l rs^ ft .jki a di h■ in 1 r■ red n\ yni^rh, nla l-cc 
the right conductor on the apine dir-'- rk baek of 
inCHnc-ti. and the oilier over tin- *fiiinach» with a 

‘ ^lorati! power, Finish by Bhctug the right nudurlur 
uadcf the ftet. and pa^tig ihc ciher over the head. die 
hair ln-i 3 :|j“ wet wi:h water. 

Gwrre. In all applications of nilEiicSu-cICTtrieJEv l 

the head, it a* bent loathe efei-tric fluid to ..oMun^ni* 

eated initialt through an operator's hard. 

Ilcmorrtmge from flie Lun^s*— Place the righl 
conn M1. 1 [or to the spun? btiluw E b , a - nape of the «^eh + ftnd 
we tli ihe h fi make qtiie* pjis-wn all mv«t the chest. iti 1 
dwtiuunl diwElon, under a EretuZe jM>wrr ^mdisnlly in- 
cryarcd to n good strength. Let the pa lie tit drink ff«dj 
of salt of nl m m w:iter Sait water will on the iwwrb 
atd earir the eiinibliim through ili peeper channels 
Abo bjuidaffe slightly the snn-t a Kin- the elbows and the 
0>p: :lW‘? the koeei vsith handkerchief or towels. Th- 
hc-isiorrb lire will usually Cikhxe in a r*w monuuil-i hv slu> 
trratmenL Sive an itooni^r powder or pill to soothe tlir 
iibrvyt^ system. 


£> 

Iliti l>hc^«i- For Uit Lip dUtas* bi 

;hi- rinht rsiuductor 1 m- placed tLttd^r the and iue 1 -jfi 
n 1 ie Ei« Apylu d liuivn the Spuit, orfr ihc Imsr, ^r 4 over 
the jjaiis 3 poti'ur ii±tidt!rai«, during tfOtn ttn 

twenty nulling, uni t- n day. 

Joints Jiiut Liniti^f White Swelling. —Move 
both pnbiri over and around die Hwollmg^ whether m a 
iuuml llc ulceralnl itiiE*'. A magnetic pbM«r should 
.il-o K 1 Applied to tho >"eUctiL-s, . 

Lahor, or Piiritiritioiu — MAgm-risai mvvbr up- 
piP r; bv pulling .1 wet aponge in ihe holi^wnf the Isnmllt 1 
oftlie «ehi inductor, and placing it (iho to the 

Low t part nf the *pi»t| ei to wh^re tbo piun 1 = xoit ici ttii 
Kick ; iben pla-’e ann-thi f wrl i-putigf in thr IrftCOadncL- 
nr pa^s n over tlu b pnbe.t f or fruat and Luwvr p.id 
ihe abiuttiett* 'FLc current muv also tm |UU3.ed on-r 
w omb or uterus, tins ritflsl ^uriu.-tor bring pb^-l to 
Irnvcr pjrt of itie Hpine. Be eartfui aud puSs only a very 
weak irstirciit throuirii the head of the cnibh nr#m irn. 3 
gcntral sippliratioii IjV a weak power and gradually m. 
ercui-i; it to a tolerable Nirtugtlu 

ticked*J aw# —•-For Eh? T.nn-kriWaw", let the rkliL 
ctmiliiCEor be pl;ic#d under ihe feet. Oprnpr takes tb- 
S^fl conductor in >il^ bund, *ni nr^l uppbes it eri tjie 
crown of the hr ail* :md the TCtmpl^ of the pilteiu. with 
hk right bund, tlie hair being made with A fponae 
dippctlin spirits andvralar. Make Ute pae^s ffutn ihe 
head down ih^ whole eoursc of the =pinc r dunng a u ^ 
Tninoh'"^* Then mnke Elie^u from riie Litck of tin 1 < e. 
dow n the .^pliuv with a Tm3ch ht-uvier "'' : ' Jt, ' ,i; ^d-io over 
cho liver, spleius- and siomaeb. After this, let K\,r nui- 
ihwlor In' mkCTY fr?m iht? iVet eithI lie placed m ill* p> 
li^ntk left hunfl. The left liaiid con flutter v- then to ■«- 
■. pliced iiLiniisdSately brhind tlte davidt colkif l.^>ne, f-r 

-i few misuti ^.( If »* iIipi’i to be juAiid ovrr tin - bravhul 
tifTV‘<!n on Lite HPrt n«r cfc« ctmitat vnriUr-jt-" A< 
ns the Electai-tmigaotic flusil tnueliCfi Encse n r .^ v*j , it 
mil be known W tHu ftronjf o^mwcliotu which will agt- 
i.lIm clji‘ arm, Tbi* may be continued for irntw iniim!'; ■ 
The sumo vjuration 1? srun to be pcrfi>nn(*il an the o:b-'7 
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•*rm. Aftrr thii I cl itM Uft L-ijuiliifinr on ,j |r 

**?*£ W ^ 6 lt “*■■»** the under nmtil^ry 

tn.n* and the nalii tomiuclOr bo p.uscd ,. re , T * ^ f ' 
ii. olhftr words, fit rl,, le/t rtnduciwbe p1 awi |1 Ej 
a,ldr r J»w-l»mr uu lh« i-jr > and t1i« right u n e i, c *" £3 

"if- fa «- „ J ^ ..J-^callcnuildyTn fiBBE 

«f the face. Power pretty alRjDi; ; to h,> i,w.; 

£m T lo,i e* r : Irt The o rl, 

br.EJi Ills nat?ik fjvt?r the patent's hr ,,| f, L _ ,. ^ j 

jirtiia during . ,»!«„«*. H '|' t u » d 

- ml, Op5s«ioi* <IX.Cr t^c/iXy. .. 

.JV'!! jV.^ihrT l Ulc rh 1 rig , ll! '■‘Eductor under the 
ifo V™ i T , ' ^pior Ishe the left conductor in his 

LX ;Tl !ll T !,1,! * lliH n ’S tf H»|«rt ^ l “ 

«Jr* nn,*rti B .. . Afterward* In ihr left com 

ih.^X CilT V M ‘ ]lv whole coor«f of the spina, 

X,. X r i CU "’ ' itlC,f ht ‘ u *« both hands , jf [>,; ,,»! 
Sf’JSf r * *"*8 cumtlL Operate fur half .tr. hiur 


I’nrnlrfris Partiali** — [p ikla *p4Crts of J^alysw 
the left rcpductor ^hisUl b* Jipjilud Maw the urK<t-t?d 

nin^clrs. njiii Ihr riE+ht Cfiiaihicuir aUi v€ tl^m, rf t 
in^lan^ it bu in life imii th" pafk-ui ;4i Alltel harr' Eh<= 
1' t'i runffuctor applied slteiriutely ro tin- 14] m 0 f ] : ^ 
h:!!^, to hi* wrtet, niid to the back m' his band ; while 
tiie opera Em i-tmuLd apply the right rcmduetor, fir-4 un 
fhe iikv\ just li;LL-k of tbfl clavidi or niUar bam?, then on 
tl_ii‘ bradu.L] nrrrcs on the und^r part <>f thr unit, b Ifjfie 
di.-ictnee Ldow ih* shoold^r |oin*. 

1 hi* method i-j t-> bi* adupttid at time i!sci tilklpo 

is to be applied. 0 [Ktation a nrc a day. In c4j^ 
a ytry stTcmp: power in miuired. in oibrr cas^-s ii<ii 
(juitr »lrunk% Tsiynii* :i^>riiinv to tifcumatmir^s, 
r fmkcji pf iia the Opnrrn] J{ezuairk.^ uu ihr nanDLtf f 4 f 
applying the Machine Tun^? — from tan niEnures [tj 
Mid: haur» 


Pnriityt.li Hcmlpleglca. — I#ft conductor t > be 
-ippliea id iln: sole* of iho feet. lL|j>] L t utic U> the whctc 
(rttir^c rtf the spinal column, hepSnniuR at iln- un-k and 
mvxmx the pi^es fiowi^w^, L^t it a{-o b* uppb^l i«^ 


’ 

■» 
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liver, slooiMh. spleen, afld oyer Lite ^olc of the 

'’g^SSTL. . J.y. Time —* from 

twenty minutt** to three (purif« of ju hvnr. 

I‘nrnti r 'is Pnrrtploificn ftml 1 ’jiralysis ' env* 
nnlH. —The oondu«oftt 10 t«: applied ,:t tbu 
tier rt< tot t'artlysis lUmiplngica. 

KhtnmtatiMU. - RUeuui itiMn is aednyibhei to 
ilifmiiK Acte and Chfunw The Acuti' is |n«c 4 rd 

1.. . K \:., rin - l—i- thirst, and amiii pilas, siuceecdiru ay 

in if The Chrome 

Eamuttm is ch*niewriz *4 b>* pins in tl'fi 

:,. ninpsiniod bv h-it. <>l th» hind « ^'rfh, l’:» 
RJuumatieni m (hr Mint SAmss, ttaUd m the h.p, 
AitliiodviiK, in chu iotiit- 4 - , ., . - , 

In \i- ue or ItiiUnmiaiury Rheummiijiiu piac f ‘ -In iv, 
.nut ilie richt hand iMnduetflr in * ]« ,l “ " : ;‘ ‘'V’ 

umt let’the other tie applied (jonerdlj over tile siom i h, 
liter, epk-cti. -usd down iho npinc, at m tmhnie poiv,- 

fur half ati hour. , ,. , , ... riltllf 

tn Chronic Rhttimalum, plaC“ llio feel and the Hg M 

1.. .|l< in nmt i-atcr, and apply tlio other to ibi .ub 
• iircricd and the bodr gcDcndly, under a strong juse-r, 
half an hour, thn*f Utors a. diy. 

Sore Throat. - TTndcr ihh head ii included the 

Chut!I. the quinsy, inflammation of. the iihary ui, m lb’ 

the mum[^ aiid putrid Bore throat 

,\tii>S v the eim'hirtiwa g«ticwlly Jo the ibin*.. 
nlajco the rieht eouddfit'ir kinder the feet ind tlic «tln r ■. 
the part aifeettsi, the power quite moderate,»«implies, 
oticfl & -i 

SkToliilO*—Apply the right eondiwtor to the patt 
aft-id, uni the other w the spine, at u l»mt ae <res. to 
tin- di'ease. at a modi'rale power for lifteeo rnui-jt*. -. 

, X, .....Inm fl ! ..X Amlri'.lllkTl tnr*V bl J l.lji*' ! ]i 
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SPINAL DEFORMITIES, 



Lateral Ctirvatiire, - Fw. i » the term of a ™ t 
uktr] jt the rotmm Eiceiurat or Ucnircent op Mia* M P 

Wth Miy -2% 

—““- 1 - in 


itiP r° ‘ c:L ^ *=» laitcn Mir ■: 

sl^wuig ^ Limuti^ .if ilin-o years' standing, 


no, i. 


FC*. - 


rt hidj there was a thin muscle, anduU th« phvaie.tl furttt 
! “ ? !,JW A*rf Jk*h thin, .i < will be oWmed W rKe 

prop l-l*B ti>nv of ihtf e^itnil column and shouMtr blades, 

I'10, 2 i-; thr form of a r^t taken of rise t&mr? case 
f fter r^ ht i^iiBcnt, on ihe ZStii uf JuJv fotli-w" 

ir^sho^njr „ pe f fc< ( fonn. good c 3 trr=t r *ihI nEumn mus- 
£** Jins fctw forcibly m!i*r rites the iiEfouitiip* ttn <| 
whem-t; of jm ^arly attention to and treat Di^rS of (lten 1 
e.ws of dfiformih-p at a time whim u curt mav olwnyn 
l>e loEjkod for with confidence. T J 


A Case «r An^ulnt Distortion, — Fu». 3 ij a 
piciile iir iidt View ,sf n cas* uf Anj^Ur Difllottion of 
™ ■P“ 1 ^ drawn from a cjwt lakea at the time the cas* 
w as received for treatment. This diitoriion originated 






fjrsTT: a p=n*s abscess in the iuTnluT region, when ]h^ 
child ™ pacing from three tu tiv-’ y< : :n* «ld ; thrdhj 
tn-r:im of thr £piu£ came on nftit lit wa* fr 5 "'" ytain 
: ,>. L n .:- eight vg ■' ■* uuling- I ! n -"■.- w ■ ^ ■ ■' - 
chirn^Q v*ari nil* of ihh *t*le h awl lit vat :., *. ik m 
-ii*. biek/when he came to the author. that, he con Id not 
it rhe t ilib" tJ tjke his pscab. without vr^tm£ on 
:-j.r.rs or Urn himidf ovt-i in bn I, wilh-ut fim 8®^!? 
ii|jn>Ti hi- elbows =lic il filling u¥rr ^n Ills Oth^f aide. 



Fi'i. a. 



Flo. 4 . 


S Hi. 4 h a b*ck dew frOni the cast l 3 k*n of the same 
CM-,.'. A. B.. at th« some thno, tbes* two fittW Aowie^ 
chi 1 imirc shapelessness the br^dy in the hntn^-t 1 . fnn:t- 
Fl'j-5 ii a ilntivin^ of n bark of a e:Lit tliken 
fr^ui the HAin c CfLHep A B-, n^Ec.c ihrec months' tr^ntment 
h^ Eh* amboT H showhip verr eiidrftt inipiovesneut iu 
f irm and Rgyre, with a 450^11 Ivrgibinng In the develop¬ 
ment of tnufide, 

Fj.;k ts li the fofail nf a CASt of the *'-i - r P A- , 

taken after the pi dent had been wnll] ih eiIhpu* *-^1.-71 
ir^nfh-i.-^Two and n half month* nf that troatmetai wi- 
intefronted by iSin. •■, and ih- spinal treatment ^ ' 
-rrcHO5. had to bt illSOChdcd OC* aec^UIlt of lt T th > 
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Mere "'toe, :n fact, T«m f xira<i<l a halt month* of’spinal 
»« alm.'l.t .»n ihk case, to bring about llit cWges 
of wnit, derctopbig a lijjurt uf human ami Wnat* 






Pia, Fn. a 


^Esraiglh of niiijdc. Wo ar& not itblr to show a. enrs of 
this cii'.e a* < r iiir' lJ f Tp^sium* tin- patiem £iiJ fumUj 1 wcy 
hi t r-rj low dreuramne^, ami ilciKtnhng t>ti ih* tfiariiv 
of their friends* and wfa^ti w catno ui thu city, the 
patient could not ctuist? with 13^ 

L.ih nil or Dikitrnil Cur^ture rif ilir 

“ 7 is tbc fcriti of a drawing of jhc first ca« (fik-n 

Qf Msh? 4 M". K h Jfc of this state, agtd fii^kc:i yi-ars, when 
i*]\r cAluo for IfCatinfuiL Thl* \z a Lat-iat CurratiiT^ uf 
h-iYcu l ears" ,FMndh]£, and t1it> follioving truthful ddlnej- 
Han shows lunv thin nad enacktH-d i$ 1S10 ft^iroin this 
fiimi of ScEOfultiua dirt^r, and how atKmialod arr utl 
(he imitrlny ^riiring evidence of great Titnl and physical 
*ichilify of the whole ay*(cni p aiul all iis organs' and 
apparatus 

^■0. Bis an -engraving of a rait Taken after four and 
& half tntinrha’ trcitmetiL of MJaj M< B, B * Eho^hi^ .-i 
twftndM foray fiiU aud rftrong ligate?., well de vetoed 


C 


AJfrUCJtlClOSf OF MACULE. il 

chest and riMuetr, and iltew results «« ^vnfs m™»; 
iianicd with Rood vik>uihis health. It"* physical 
rh.iny^. fftaf «r-i fit €hp¥.iti< m tfa* ciM*“ p aro SOSOSUW 
*Keialiaig to si permanent euro that fcvill 1010.1 with 



■mod health; and any thing short of such a rwalU U 
oimn^Tiurek g»il fur nnUtinfc, for it Duly ralM* tic 
palin,'ills np far "a time, t» let them fill Again into h>fi<l* 

. , =; •ii.sc.iCjp «»i misery, if lh« treatment bo nut perse¬ 
vered. in uaiil a nice is effected 

Sithiiil Ci)inpfHint-*- — *V 1-^li ra! Curmure, let 
the ri 'ht cmidaeinr be pi iced to ihe part that i» swollen, 
mid ific <nher to the cmadaied pift, tor iniism-c, -i 
-iciiuc e-ur^a to^k-.srd iho right shoaldcr^ it - ] 1 ■ 1 ^■ 

Hill lie found riirnpd id the left la Such caw, -ipp.y 

risjli!. l mdisclor m the tight shonl-lcr, all o»er the rawril 
iji swvtLird muaeleSp iiid" the Is'ft driiiltisipir i^r -tj i - z- -- 
^HouldtT T and to thf bick h.’twtviL lh^ !ihoj.ldtftti "V -rr 
ijv iiLacine th^ ri^*n t^Hiloeior to th^ lofi -A* J"- i»f tho 
nurro uf the spW in \h* I'^vt-r paji of thfl bj :\ a i»i1 r l^ 
E?;fi cH>mlu^tOr ih? ti^ht side uf liii-lut’k «r rrrTatiwsL 
Ejn^rati- lislf an hour d-iilyp beginning wi:h 4 su 
-wjv.ilTj ^aid li> n hit tlif? pntiijat can ucsw 
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iJ AfrPLICATtGtt ar JIACIIINE. 

In mtirr dbn.' 4 MJi-A uf the ^iim b , tin," righs rgudua^r 
^batt]d W placed Hinder site rWt, mid she Eh- ft unr j?^ss^ed 
dthvn <hr hi. lLaLtr i uric the spine- The Iher >houM 
iI?o Li-j operated ofi + tv .ippljinK to It t]ir h u hived efiH- 
Eltidnr, the rvht one Lifnler iho fCCI, iiG 4i judders |wrr 
UtuficilU'r- mirtui^. 

Strums Sprains* Ac-—I4n« iL* f«t and the 
ri- a ht i; j kductot iu ufinn w n-.-r, and Apply [ju Dit^i 1 m nr 
iiL'jt [he Eismentss, or Ot let liich puks be -y- 

plinl III the JI^Ltt Eta A murthfcr to p^ tilt- ctim-nt tFmnigh 

11 in ail directions. lientie jmivct pr.’dually Sum-amt, 
und ihi- «i|irr-Ltinn from ten to tiv&ity ininutcSi mnrs yi 
day. 

Tout Finchc* —■ Wr.iji a silk handkerchief, a piece of 
jT) nmat]lii! uriuiy in^ublinK sLEhiJia^eg round ihM argent 
*nd of a te-i*vpooti| jei*I lodd tlu- iiueovt^j £Jtiftl3vr m& 
<t irmly on th»- iwth; then pi oee the rijfhfi romluctor to 
the pats of iho ipcon ip\<-r Tin-tooth, wh;|i nm a^Lhljint 
pltlCCti lt» Ot\wT nil it fflClul lL#r\'^ 1 Oil %htt loS*£l jin, jn.lt 
follow tin- Power rtioditiitit, fioisi iir it tu T'Acn'iF 

menutss. itomtlifticsi n cure i- etTWiid insiantly; at 
other little it m-iy require a *-troii" pimi-r fur more than 
.in hour lo ea^o the pain. 

Ulcers-—Take ifee tight conductor ice ImseIi hand a, 
str.d let itr- a^Litanl apply thu nlhtr over and about the 
ulcer. Or place the feet'and the right conduct rr in r\ 
l:atSi Jtrj.l i irry tLie- other n*er the ul> n. ^ladciiTO potato 

fifteen mlnuws daily* 


* 


4 



ft.isr cu b u u 1 ht -.ytaf rfj t ti e, 13 


Un-rcisfhtif; fcer £ntnfi$cttrti, 

fa 

ro:ldtcit If Icllro ^pQticti^wu* mil Ufci)[tf|dii9fm 
trnclfl dJicr ^kuJtp&fii Urr Sfiluitfl aiiflCWttiilH 

lmfrNI tI 1 IL 1 U 


Sts usiij Bcijff b ic liiaftbhif entjULt>c nbeit. 

AppUyilrt-- Stan b ei vcbf h« abets ft^dl 
J. imrA n i f 11 b ! a Ll f * th t - ?|| (i -'tl5 iigfrtt rifitc lie = 
ja.iir, t^[tinfcci H ^crglHui^ turd? fiacci i-ikj - rjB 
£.:rf cb- -L-L.;cii, tr.ah ^tiritarnt^ril, «. u 

.-.^lE.LEi- ?:ilE I'.rnx. ?H*L1 &I13 UT1& Ul'f£ fcflE n -'2.’.: 

anb tci ^rry. ^arriT «tt suttamirr JJraft«n!i ni* uha hjA 
|iicrtl f MS P4 SfStnWlijm fr?iEirilrflE britittu. RtLt 
t.irf ^ffiaaTat tBtfvfit* iKiqfl bflipuf btpjtelt^eu Hftrifntni 
pje=e tiTtt it^4m in Ei ’lttir. i&mtt Itt M b binlAnpli v 

ff ^[ t 3i nc. mi El fiiitn L>nldHfl poE mien H ’ J Ti- 

"'rjctb?. jtitfflflf ^EinUlifl J 3n> fctr .ftaslt Dfltm uabfcuM pl|b B 
- E . vaV itillc 3 ii Lei fit (^nifmig 

isrkTbctliefi jfilt Eiirb. 

tpiiplexj ( cd|lt3f!p[iiifilU-> - SwTftiJi 

cuF t-tc ttnl? c-s^ia £“p'i:iE€ rircit #sS tins -• : " : F ‘ 

r.- s iii. L:n& ben cure is uni !• ft fnl^cjtsngnt^Un i r::?, I’lzv-: 
frbsa^im JtTcf 1 %ti 01,111 *= “ r ^ t<r ^ rfr - 15 

t-ii Jti itJUJH %.iEt^ESc rJf hit i fc ClUlU =r .j -i3a- ■ - 

£Q r if f eriraten fuiin- SirttcVoLr Me Ccercti^aE 
Ec.ii keg, bTrimal M 
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W '* 11 : is (si fc it n 3 b r r ^ a f $ i it : a 

’fc iit] :li ii < it. —: . n m^r.;iLfirr 

Vk Bfui'l, krtbrm mu a belt ? tfflrUf it let, (farajonlgtii, =n. 
*Ui --U iJjsdjii^f xrdt fcalj L5>rT fc!K An^pst tsr irtbtxr?A 
q?vk3L sttt& fecit cnferrit m?|jff<Uir la ter gj| bcr [«. 

Un Hitt fct = slum €e:ei= g c= r ]l £rafi tit 2ttaUiite 

t^ia (anfgtbn SEtnnttn, cit^r^t i fc !di:r; ta£fi T 

A.^L4iiIah *Orr £)*r(uft t>rt 3Hnimc.-i^nc >«j 

f'cEiT^ci 1 j^cr I’d in J>e; rtafii uisfe niim-tcaiTf^P 

ih-EM, cbrr fctr Mtffkit tftdl F fafft bra <=Uflm -a atkn frii(lini 

Silt tcjiii iiab iiRr fcst fleKs fisrrii. 

Anjnnt* l-c-rlnri . ‘il TOfl 1 Til hLtyf. i TU-a kg; Hno 

‘Pd £ia ffitnufr, sbir s=e ^mse Mnmfejlfc ^fti 

'Gulitra, *n f bana iabtc esd mi: = m tut b era ^&!c ut-a *Et 
EniM&it gc=;ap 9 tft UtaIi, felrfflbc ttd4 imb isiih fcttftfrfntt. 
bauttuic^ ft it j e] c jdl aitliisliuib np^fltm tit kziai'.f odisiHi 

l|U 

■■# 

ALcrEmn i&uFl .j dim td cincus 'JHrcrUnjldflf 

rcn v^yiflyjj III li Eltiut d n b lf.j.f 31 aft niTCrt leriliT ttuf JjfUi nail 

fmi£t ca ber SwUmib., vytYu ^4hckei gcfj^rs JMic, imfr tea 

jflDirn ttidiisj tn„a ta fciit SSutHTnmnfc tin_ l_Het« h:t. 

Eili^f ^tanjtnbssng clari (4 f jTEe^-a at[*V:. is:n 

^tfffc&dl cirri. 

^iftraaasett gt-antre fratin ft4i n-tftk&trt, &a% Z i-nnt 
bar* Vu 6>-L"l;piuH(r felt, rstts ^T^nfbyE* tie fcn* 

non Ip. 

Ancir-E lira: hi* icitlff ® f rfdl HUH&£ ti fcra Kcfunf = 

ftmtcfc.— ^Jltebcn paptlobi tbctdc Kw^faitc Rst\s f in 
\-$r f Lie n: (litU ail fc:: l. r;l 11axi -.-ra rcn l j r:; t -1u [i [ r t hi tn 
t5 j if r ;■: ■ ii b e — * fcic Ji j;li el ii ni L u H [ e £*-$ f: fc , a r i ta^ 

au;a trit p^fnivrn Scilft lit iie ac^ic t n zr± aas iru 
13d &IEU|f RrSR S.B bein 4tlbflFi 

Aimr^rfii #6<t jT'*i'tlitFaffririEJ»i r — 3a SOcp^itl 
fcefcstp fErlft an' ; l<flitlncji ztprtuisan^ br ttT^priS -fliif Dd 5 
|l,ln;< 'IluH s^aLiiae, ir-b^HE il!ln j'Eijcr 

tislffbkpM tringi, tens fciir* iie&ei c.ii batt ffotm idler 



it a i n b u tt g fc c r 4 i tftln «- 

ii icc hr ,i yidjiitt, bit SiSrr aab bftt UiHf rMh. tj^ktrur MfiQ fcui 
■iwip i a -4 ni t ■; BE Jtutt£ :u t -1 ■ I «^i 1 ?rf aia fr !: eia fa 3 fji I r .: 

fc^4r|^rtfiti p rrfitter o^a Itilkli in jriaeL r-.!il-:-- ^rmfc 

41Li, ifi?EE;fcE (tac itatilSis* 5 -' sirt^fUr dy-e Ldh 

toiuabt loci^ jjfcec Idq; 

AmeniritMu-EL user Siaifitiift mannilirinrn 

liW&lulfiS— SiHtf liEl^rt ?fii<r; TILSE ;.nfciiE ZhtbtiV ifctrdva 
aitbeeii i]Blit£Trbcit ^ubpaai Wffkct, Li* bt- KiUicrfiiflbe <ln x 
e a finer irt ujifc Jijrli?. bap cr aa^ aa^ bit ^ifbatJtluELtC limit . 
fc iTid f:bn* ettu Cfia tniijwii9#kv^ n 1?^ fisifenitidii^ fcr^ 
anlfiM-! tkiii fctJ tli! ^tl|lfn, Xirri'n uttfc bfud^rKn 

Ihtilt* 

of rlir Tdrrt f Jtff bt 1 1 r!&cnHcciKfctn 
^iEtrr Tf4itfr iyi nb tiista fcle . T iaij-,’ {bKffcEhrr ta cfc«cm fc>.k!fl(r-c 
pdtmea ^41^:4. ifcrr^c: ^ur ^anli) F b^na |v.Iiec mitb>?E^ vtiu: 
lirtffF ^dnb^btEfcligen^n £:Lb uiibbrn ^ildrn^fntnE 
ut. Ftnt matiycltiiiU. ditc^Etf iiaeitf Ernip jc?fn latj 

A^ne ymi revt j- i jlnltfO . j— t^frtafcifml f^Tifci 

f«r( aJTirf, saaa tr ::r ‘^lunfcc i:J 'LtnrsE,'. fr:::[(.i r u I. i i 
dacii )ihi ^rd.u:cttiE Jufidflfc TU liuut lutb 

eza nitfn j*rifc«t l4iil"e mm in ssurcttv ^afTcrj t;ra f.sfaTr -air 
?;l! iea: qiiVTfi ufcfr bk CfcET^™--",? SfF ^ru»l tin's I'l 'j 

£idffi tin I e e sintt gfEhtbeit y^fc ?jftEttE^rtiiE ^ta ; [ r 

A r i Ti rml 3 it S ti - "- iebt %U u ®4 till kb 5. 

^ rufn(4iii*ntE. — {iiodif :ra tdfcrr r^fcu :-jut aub 

jaiifrira tr« '5 daTtfnt, ynb febs-e Bill teat HK-trn utd 
tu pJ ie 5 -i £;t|f5flic fctr Sftjfc tin's In- itnEtr fia-fr ?,eU(i 

fcfrttnfc fsaffntni jiig tf ftit-.t k rt-e Et JitufE, 

iiilimj? COinrvlHip^ K^iilUiEEiMclp ^ J.ib;E =>1; :r = 
tlafca (fltfT bdufEfi alirr bleacher, fcffl i^.' arr. iijep It n t e : i < r. I _ lIji? 

□EitfcdK tfiftl-n Ski eft (iELf obt: ipd ^inulfn tea S.":. 5 ’. 

jlitire man r;n resfiun £d!t? nimr-i■ ti. i^, li; li-Ls 
bfm allfc<in file Hl'l.i; b 3Klitllfcfit taB ;;it ufcfr ben ADtfrs, 
Vs til'll ;ip& bi:s '1?l e n. Cprrtrc fir:- tltt jiDtsaal ;r^ 
mLt pt^i-i^rr ^rafi 4 


(C) Jeff Behary 2019 


24 



*7 


^nnmL^AIta her l 1 ! h f is L it t* 

L • 

fiFdliwr* I CMtlfdlHlIgfltt - £mir:futta,*lt d l*. [» 

Urtrr^HiM 4 '^ i II iifruriijb.i vlfit -- iEn urnis^ni. 

Ikfid;, i.-jc^s jtTJr:’,! nu; w-r.rr aext£? 

CoO in *" tE 3 italic Jan 3 i-r nrrsnjfljrtant j;: enif -t vtt, iog fit 
ouil tk iSnfnuilNtfd* - N T3^K--:5 Ltkfl nJiK; ■■cflt;. iik-rm 
fi = hiffii unf hie Oie[ikirr:uLi:cr nvkfcii 1 £&l, sifh ehie m^qEliier 

iBtifc l>ctc SlutjufCirt ifnmfcrrn, utsb hum; U-i Scftjii aui^ 

' Elein. EleeEtihSfot: p li-. 

3 a Urtku^t^T^n rE-cUf man t:“ fciiier icdiEcr £asb a a? 
hk UinSiir feftehrnu left unmet; IhcU fro? JtjfjMU;*, 
Wn Hnftrt fufjif tmsp n hk l^utkfiiMte fin, )? >ap 
ft ten *5 -utfti, t :2 k l p i!t: I etK-.eti h , hflutifC. I k|fr Ureter 
. r 2 liel aits rlnriJT £ldif 'S^-cr: a>rr it li? id‘util. u.ht ittKikir 
Sk-tf, mil ^qmriet?;l2fafa:-tn iracairtni, uiuHaJln mil 
Uffj^iEpitb oi:r fraiifl 'iltn^a. utrftriigt nerhe::* din Heine 1 
jorlfn irtxfciu ftaiibfM it n ff:f a i 

Hi -li.'re feffffti^l rr.TTefi.unh ^irai [p. t;i" l’jitll H ise 

ter fctn Ntd^tt, hmclhf ntrfi: iltltri cfctrmii 

!SaLtstEfllLcllf-3i?= csssifcEi ef: r f:nf: h%i4 tsi int ti'rfjt 

gftiihuiR citdi toci Cfliff in t;« "ci^BiArani rmitrJptrstShmtJj- 

■I?er Zd^raJPtpi crap Ri£ kin. 1*3* JCllM mut' utftfrffl jeFit, ilflb 

[ti 3tpii4i-Eiau5Sfnft|ivIlfirt jpfrtrara^ffn^ datr halhtn 

0 tutihf s tincinE tea t*a* 5 « ■£)« Sfittr Itnltr $Aiib fdnn thin- 

f = C 4 SuSf rlltb ten mate res Tktl D-: i UnitiIf flrrlicLst 

■QlfTl (fld 

I ^et Unvrn&o^fB fieratTf cratL mit itm tdht icdLec £anb Hi 
SiLfilt nit* yitjtfTfiL: *tf usksne tlktfe UnJvU^^, 
3 ci: [| Kitts ft ilrr ic^c min ;r- M;ii£irpr + fe*r £En&li^lVil to, am 
tin i fTtt I ir-silc b ■; -3 $ itl \t ft „ it a&t hi™ uflltrn .(S i tmi f a h F<. T «tt; n 
[Hf^ftSc irJit inii'iisi m-a ^-,n Tcttitrn rtihr --uj > L-e ^rfiljlc 
tl; silf k il tin* P^ii firvftrt i;uf hk ]nmW 4 n 

Jtil J-.ifalf-:. Krfljl inApi^ ^a-n nlfii i+i st^r.n^is KinsiUn lij’ti4 

clmnat. 

Ctiorrn rtbfT Sttfb i *»ltt j.—t(g* flrtfPi ^ol Ik 
7t\U hr? TiLklttcir, ^ann nt!icse fitthtCM ^al Mftb he^ 

[fl^ie httmlUiTi fcif BruTt unfa ten JlTiler[fih + €-4Iic§h 

ll£ ffliltf msri btfl^allmJfP Mfir Eftiwll-ntlt f^afTct ftrErn 


It tn r if h it H J h. < jf tBf fl ; 6 1 tl I, 

krr CpTriikitt ^ils fittitr ^el tmr£JaFh*> wnt tfti an hern rf 
in itugiijjbc diiitt Xiifgr4Ui i-.nifHlffl Jia r Sl^pli' 
Hiutt[i I'iiitnkft j'ctfii Xdfl, wEt i^rtct ftetc,^ ^mt(^iiifflv 

hen Jirsft, 

4S alalcLtfl^.— ^c-tc itirtfK TH fBt ijfifitff on mtt mil bin 

liniftH n\\u Fit-li "^fC JuIjirihltiL 

( liloro^H O&CT tulit,—iuftft {ictudiitij: 

iec Hfptif'.iitfeu fri;ii3r-. 7 c: ^aticnl ntitfi 

Mflit in jefcfr rtniis ttUtl ^cEkil, itn- ber ^ijUlfnl Eit^ 

beii t-ire=E ijtt hin -DiftjlCII, Hi tia:KCIE uni &tnjrr&ft?c HiSi 

Ul-U Cx^itc, kt<n XtilElftfiil gdcin tp, pasllien. 

^ ('ouitlpHan pbrE HitiIfll. Tin liitlnt tfEtrr 

L^f c;dtt uHt bit ^iZVtn W it: hir 

I'liiU ;K:'i-f^n 5 : t f^Urc tnin =a{l bnn cnirtn ?fl«r ati 
m~ -ii t c » n:n k?<ti I^il UntiNitbr; obtr 

tit it: ^SpfEilrurt^ fu ftirf oEs siiR pt crlfdQtn 

fiisnt^r che: ^etreiflE bti 1 - 2 ^es + 

^ri diti^nhUctLiiir l^ttct trt;s ^tCHtbrin^en, 

itifctn man b«r, PilKr finfer ^anb I rsdiSjtc ttt ot;e up a 

\iimttt Jttflfi Ut ( i cnHtiyitarnj'siti acilc^t ur.H tencflhftn 
-in htp ^I'lH- mil dfifpt SfhT ^triah-fn f ir^he fcfsintiitiii uiib 
irnfel&cri flufnttsiirE fo vtcftirifrA, flU h«i ii bmuem f^:a?ei; 
r iin n, 1Z Lt 'E vi f 4 ; t itj: t Httl o hi i fs a ir. 1 i in J -I an grnfr 1 1 rt 11 .!< 

- ha bit SftaHindL MittS bk flfnnihcif clffimit cuf 

: it nt?ii|tid;tn ila ■ fdrtihunarn %EI 2 : klrpEi^iJ: dllfQt^bcil 
rici. J 

Crlticnt i*b^r t^jcdiicl im I'tben her 

^ rdnrn. — Irf^t t*tn ?eiii: ttittr (lllf tic Td !i fl t(r 

^hf? ftttf h=frt hami 

fdtirj ms! tim snj-fm ialrtt tif Jfilfltlliilitl, trr 

h=fn ^ashfTrslkhca itnb hirii drm ?fi!« l-^-ii 

acr t^fli.lntiuiltt Ititfs. SteQt h=isn t:e i}i|e irt ?Jdjk:. fd tsit 
iU piaji f j celesta taita r htn it^tift-p ^et ibm^c ei=- i H-:— : ; 
la's unV: hfr. atfhtrm hiH sn-itt util tf Ehiti ^Ettbfn* ?? : = 

allctmag mi fHn| Ua iu filrtfjtbFi filtidiiti tfi;Lc^ ± jiiHi flitti 

<fflfl. RT!i inqir fCka^it Ettsg. 
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40 


XrtlbtMUiag b:r 


J?fi tiriUrz'-rita ti'biX HE^tctt gtllfl ffii:ii;mjiTJ tfirt. tsif sfcrrt 
btteihUiiv AiugtEuminHi. t-ijj birSeitft far fate 3&uturf$iibt 
iHJ>c tfetixi turn.* 

Tirf(°ftf[*>*r tft (fr(itfaEt4 tri flWt fr 

SPttnfi^tcDrt pr.£ ^fUrmutttt 

tiBttc;ii-."v^ ;i«f aH<b anb JiritauiKi. miuTi-jit fc 'J^ :Lr. 
TnjungiH Ur t*rf4leibHlJLftlc, brin^f nan tte Jit^c unfc Mn tr. 
l«ic* r i(T fundi in rintfifr* anb Mh ien tr: im trihe 
mil U:Ur ^aIIfern; fc:fi jfiail «ut- u fiat! <\A SlAgtiA Uin. 

Stmt bif feif ?3i:hEliiiEiSs iffklTtn r licltt Un ?rttrr 

rr±nr fimfrflitf -i-3 fltiriff una mil ferm cnUrm fabts Un pn- 
v :r iiijdirn: fecruiUn. Stan Uejt* ifrrktEtR W -:uijip|f ia 
wunrtttn Mrint, [a bribe Setter unb ws-e jacPT, 

(ti l tott ftrfin pfe flfri abeit. 

tittan bit aitt«ldbiinu4r<fH feft pfdtmnengej&Beii |infe F fa 
jfl^s-c Tin ti;i finr— pelt i'll tHf iriitfl^riU, pi-Jjirm tnaii 

ifeis hi d«t tin Kiitf i;Ai Vrab fildien UiFm, nit* mli L -dUi 
r:£ti baft* nxiti mis Ui Mirlttt j>GtiU j&ifoTflt Utl Hijiicna 
3triu^«flH nfrtll 11(41 augtEbEiifU&c 3i5ii(iLitn;fnfL& rim 
(irUia, fib *ra|i M’jf flirt nUr b* 4 e ifitt uitb jipul (sir 
rid 13 * ?Rsnuii=* TDflfl* 

Cftlli.%- - mBVtlEriT' &« ^artMKjieit ■ Cane" 1 paUmM 

Cnucfr ( j*F elnM—13 E ( ilfl t feerc V flplacn c Ur i ; B j 6 ft m 

^n! nai bin ^edltff tint* bis amUCH ddj bit ^n#muS|i F bsUl 
tide ftftrtt jeraft ciniat IN'inutcn long ccioefitftlb; jtU tfM Sr 
C&tiiitg riitcrtl US £dpr«. 

CjUnrrh, rfitunifdifr.— i'lin^c tot- £ris^tr fhblft fiuitb 
M . 3 rt teas Cfm^e wnfe bin ps4^ r ®P E t f --rircNr 

Safe, 

Crviip 5a |rtl 5riTt tr-i ^bIM uvU z 

bie Sliaislabcn Mn& Hnrn pbL 'ZU £i£{:r^bti SirD a inn 
mSigrDpr iSicroan av^nca. ^c£jiier trinfif taai^ t-tn driifc 
t«£l<? ffinb fla SaflTE^ Urtt vEt feiin unbitu fatri oaii 
ftjti ^ alls aa| unb isUbcr 


"I s a r is & u n n fc i f *?£ a S fi t ttf . 


lii 


^ liolcrn* iiilntifdK. ti T |.j9 v i"Eijt’- f Eft tn l . I bfii ■ 

ir l cnLlisaji. mllbesn Pitbern febn i. 1 r; &tn UftSfT[ri p j d nil 
\* r h~ ^ ia!L. Z irf?fi r. i:,.i in ,f ]| jfmrs eitt bi e ■; Tid=f( 1 fia n \■ 
tiqni dEh pee frcrijltid QniTurwa^fu bfT iMngrsrtbr tttmiti 
tern, 

l-liolom Jntn»(pni f AinDrrd>a1 ren,f — £fSk{|- f bris tst. 

fiell?ra fibre Efilil fieict ^anb ber i r> tfrtb 

ifn ^nbrirs iter iit fltnjt tillage us Hnthlfltca, i^rnn 
Pi4 ^CRplirtUutfelt Cot SCfltfIriU| ir^cit fpDE^fit pjf4frf( ^Alt bit 

('ut)scum]Mfun (ttHfi^ehtuir^a-mn U\*t Un ^imitcn 

T^iblitl El*Sff mit trlfeld -Virtbrd jf^ahin, jsiiUerrb i!n L ^jii 
PeH itilfetE p. jnE t itnrii n=frcp. i 4 ip annul 1 ttblJlcn, ann r 
Ur. iiaa^ca eiiltang Hierfrta uPkr CtOfT ffl 

^xcfj nr 5 mas trircgtn riictit,, jitfiaif ^Niiiiifst latiai 

Tl:^.-:rr fa bee HI.3IT mit [fisii-’E :r iJolr al De r tfn K^!|eii r b[? '3? raft 

j ’! > s ie Inns* rn ti o< F n n ^ F5 h t it (a \: l :a ;c iotf n U. C p f ea= 
:u\t fin: &trr ^stEsnet be j 

iMllbftrN UlS atltrur?T . 3—jf^pfkicc bid IlKTi ihltl Jieq 
Lfr Vi Fieri uj]b iutrtaiVuJfriitt liable ^ til -'^apit 

'- rit irr brn iiriset ^anb n.sf£i ts: nnjf^rtfenen 

” “ ■ rc "'=■ -i i t a a rtfe^E e V i( t d b f r r t -4-1 1 d a nb Ej 5ft. k r t 

- —fde mo;n bft 'fioU. Cpcrlrf |inf|Clin l^irulen fruifl jfUn 

Siif Mlfrfti 23rtfe cf;fflbtE M4d bri Ur t-a 

^'ti , i' s 31ieT:dfra.n[lLfit. 

rVMliii* rtnulrn) (■SftiuS*! hir C*rif^;fiL!|i*^riif e ' v :c a 

delirium Tivuirui. (SSu h n fi mu) - ^vvlh ;t 

riiwrlfbr-aGMfii Ruh Sut ritiiit ^ufltnHt^ran 

--I- ' ! i ,4 r etzj ti MtljtEUn carter £i; nu' 1 l.: - « :i a el if. 

i:.::ttES bas. ^Adn tin m it bict ficitcr t(4irr ^.snb naii tr- t?r 
■^e, nri^rfhi iri-tt ti:C aprtrrt Iu^eiiE £nlS eh~ fieri.^ 

/ ;r tie frfft UtUcrffib HEbbE^ i L lnift F t:iier 

|EI □ at riilfcistib sadi £ ■□rEc, r ■ 

- ’f, c^-nt (dEEfet u- nra r*i fana, iidgrr^ 
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$0 ttt 

iJlaftntT^lwadK.)- £<*: ten Tfil ‘ fr 
J^d!iii «|1[ ?15iii:':t tP it: SUt!< ir: Uttls i-J&re sail 

t[=3 mttM, im«r ft rtf e mlllqiR dtaii. ti&*r wn ---'ifn un]l *** 

|ig fHnUlCU EJrig Xt-i 

Wrop-r —isirie .'.i^lrt'jfTsrMt < im- 

BMC*,] 

StcnTur-^i I nwlilifU,]— T'<i taniliril art? an'meri Kunf: 
Bfi Clrti bill! fcfT UaSdst if3 t« Steins in i=in« 

Aili'b Sit Cptrinni* tffbnf v.uan Mti i>:S':tiB«rt itiltB IP |tl»* 
Ifi!t 4)=rtb, M nwtUMtL «ftl ifiifibtii rj ‘ ,:nt " “* 

MK f fllifllU^r ballifln- ■? :nn lltffc dill tin. rr " r * 

irtlfrattJ1ikieS3(iSr ten WI:. sit ■ii}l(Mn frtf 

dfT I=ft IKinra }in$ir in btJ fitlfRlta Cllftit ficrffis. K:=T1 

fddii, sibrfnb totit tgUnule n, tlnnnl b< * 1*3 >»• 

]il*Jr.lpclA« ( M#(b(Att(.»“**«*« bl . f 3f'Hl WS[£af‘ 
piflff #b*F?I[itinantnffiillt ifi i-li(|;!l-■!: fcstsn 1^1'' • a -" 

(inert mtl tea ieUri r«i' sit 5**1» pm b«« l lllrtft 

Ata|t OtiT til sn^Tilitac 5Kile ttff'jSitrn, snctij'na nui! tt« 
ArttttK ttt 6tit-s“ J-Instn &1U* ^ in fl3tt Iwttf yH 

i ii |tlnf|^n *RinuUn flpatut ti* 1 *** 4 - 

T mubzht “t r f tefaf-gt Ini HBPfd *Mt fitr? ist’tsH. sum 

Sficp^vtJfsr a-ti tetMaeftitiigsc '^it-yr 

rpiU-piltf l i * (OpiUPflf^-^iinH: inilft £*nb 
fe.^t msB frenmt ben -.TisSM^ecrl Btiftp teit 
niicinb fc*c Crmirnb*, ir^m ^tn cnb-fiin in (iwr 

tjfttfTi .ta* tail, fstfle jtriM suf M xjvl Lt n*> n** 

beaan^L* s>n4 (mat ^T|eibna nil fett&aRflltni najjc* 

Mrttfl 1ft- B KHf( Tndpis l™* * at ri=lE ^ J 1 ^ 11 

Emm pm mil Slit llnlfti 5*U« 

EHil^niU &>« ’-<« TicfiW. Sii UTlfc ilal ”' 

ltl£ IE sms s-d "ft 'Suutia^is^ei i?i. ?Ri " t,:: - 

tnul^. Mr Uti^c bil &f=Ci tEsw,>l|tiBOti ; L' : criicnM 
^ c - ^.CMt^EitlrclIr, ^isiL??r:- : pSk Usji<^IwTMj;f«U ifM d 
H T r fl ^( rcb jin [niltii ftit*? wi ben lUiaitnastt^. ndtic^b 
miftrer: rr^lttt Ifitcr 9»R C-aHf fl'J- tttJUi fiert. 


Hftnpcfllanfl^rt^«e \ ■ ir f 

^rcfi, =i^if r ftffn f I nix SltiEtifrufitf VU p t\m 
l:i, TuitiTfitft fattffn fillip AyiatU* 

r>Ura*<v 4 of E^l IL{|< II Tiaei t tifiifit,)— Jn i:i 3 Ki*fn 

H rjTtft fitcu ani|f^. UfanbcU In bcC$c diter 

neru^Ej^ cacr ttnf4U]itn>Hi ^tr^r 1 ^ ifi 

^ffcirlih^i hit tUi £ri[u-tltm kJaci t turrfet^ti fft 

ptlt!ii in. ?int: £ ^Bd.sc usS 5iflu»t 
iiitdl tti ^(Mlfiftt Jhtffti ynb (drter ZJtt^H&ujig brf:-*bE — 
i-ne Jtrsnlbftti -" ft* tit- i Jsfcmii^ EilirjLTHEir: bilfc 

U-f uiiti i>sp tln^csti KiiTrts. Scute b<im i^vufr<lKFi 

iip ttfis^n ±liitiiam rir L c ^rpficSrunn cii' ben (thitritlcn 

.i:? .tfsiiijt I^itnrf, bif LL i- tTJt fwfn<r 

3lnt s^ip LtEfirr inijibe feinf rsmi^lige ilArlc* bin - 3elj 
E^iiis. E?i^fr in fftnncifp. ia tuur^ ^n.ni2( NrwfribyofffSf 
■ii^nif rEhii[E-Ctt Ijsn tftfs<-brEnE| g^cubtn Itftr 

etTirtilttip un|;;fi 6£ji|tnba^f^ H tin j 3 i tru T slj: ^3 F atlAi: 

sir b3?ffTn ctltmi^rt,, tcduilcUl vj ij&Ut i'mh 

■ ^an ettEt imh baEt f-: an Mr fltin.fti. Mint bjnjibcn 

e^i tEtutaffr^mi ■UcT Lin tic tErtists iittc bt5 ^alf^, fa fanniadii 
te.:h\t an-i-^n-ci e fr= c icdsi Siirrft b^iJi Sfy DpTii'.b rn. ?'cr^ p=f?tim 
Ufien- 39f Op(td!liTl i|i tii» pglEtfl, stub fcir ^tjff 

lUttg cent ri|4t + 

A -TIEKMtrEA ^trT ttllf;?bt ffllpf 

itr:Cl^t St; njEjrflmflutiiltt, itrtt pee fse □ La dr 
bauMtpkg, fifisfc in bdim. Sir f@flii(ti drtlfH in 

tit i^nnbfiiiig MtitEiiriE mil iVcroififS ait i:« tfjtfi,, 

'".i^cfEt itr.b crf[jfiJst(:rfe[iiMs!?ir]jLnt, £e( 'SlPieciieyit^ 
m\ ttcffE^ rate tii itr Sflbri-jcc^tti-rrt. 

CATAiMC! (Slnar) bcfi-cbl lie tiztt 
trr iri c ;- L t .b 1 1z f: i pfrt. Crr brfl rb! a ll 4 jn? :t Xi J ::i: be [ j j ?. e „ 
ipt;dr; £«rt?e rtf? Setiie iat Tnitlfftrn '^Sss^Eirr ct 

Esdirt uiEt biz lurlf, >nii TOif.a(jn gcniZfytiH'fr 3itH '■■■•• e e:--j 
E disrt; a iflfcbr [anff^ain lin unb Me trfHK Ha^iprsme 

^TibSfrart, ba(; S-xm $JtUli|rn fc|f uxr|ii_■_ ^~ta 

prh bcnilfi fifrfjfittftT, m r .: pci;trui -t: Jirir!- 

btEt, eiHinti^^ Unvmn&geH Sie ^fgtn^nSr ;« nUr.^-, 
.111! Itl^ittUftlb+r X ^b: n jn i|t (rlxitTnicat tin ”-x:tti c:L!j - 1^:::^ 


(C) Jeff Behary 2019 


27 



., 1 * ■■V 1 J 1 


53 


S 4 j ^tifrinVciKi tn 

am tine .f filing m* fccroerl?ni%«* + ftitnvtb Bt\\* tie XV-afiljinr 
BEirurt?«nhen P ift to-jc M ^W)P4, 
l-'l'MiItt. in An» ftfftrrMirE.) man Ia(j* fe:n ]-nlL*mrn 
In [<brf -^hinb tin.cn M U-niltA, ictfl 'I^CBiitCR lailg, u^i lin.iri 
a^fCfiHlKfl: P\uU OLif If- L lin*r £ll^um p J^R, “ ami b:in*t He 
fflIf btrtft taj ilitfeurfl M* itfllc ilf ItltT ttitiluns faf rtiMErre 

libn ttinuHA* in At *e* la-ii. 

i CrtiluiJ Delilllrr (34u>ft4t frer r(diLcdsihprUcj 

' — ttrtntif (n jtif ^asili tittrn free B&Ir nnb Ufbe fcir ftmM Hr 
3UI4ta* W piJ J^ a!| ' yUfsig I^oJ Liram. kimt&ltn 

^ol in Mr £fltibp Hut f Lid re Mi Bnbftn miter fcir 
b(fl r it=^c \ii £ucfrl brei^Eff 1 ?Jh£ int^r bfnrsn, ’Kefiaie htn 
4.«sl am bit tiihrt £hr& IJ1 fcif LisLf^ yti3 ifrfet bit HittUF 

tEeifelg IV nt ^ , nic , M Thin m^itit l izi Clei turn ben ^oitn t?ix 
ttfib bHnfltf filter ben linfen (nccfsfai j('ii9 ^nb ^c.iiirlt in si 
Yim l!ck in - El linfcn n;ni tia4 i- r roAlc^. imb Hitt biiiCut: 

“i( MW* IBeetiicIc nu^irzijXa mil Hn 'Stolen, if“ 
finfPlPiJm [infill \Jtt| turn ■ iJ i3cr, unbH =1S n h fTf il u.^p ?M tlxlrrt 
^itr (.lit [■:el V^ai, unh /Ziirkel IciE-jj;^ ^ai Slitb 

}0 raf ifftc imtrlEati mil tela falfn ilif flf i'- 

yj HUB C|Hfj iil ^a?!, u T ^ ss. ^ei Bh*r bid -IHal, Sifr: 

bi^f t=; ^r“frtbr[rt wnb Sria^i btrt iftoa Sfha uicem bl^ebtd 
Ujib tnil trn ani&rn f^ft tc im ^ilif^rnfc fatter^ uni bit 

Srefip firaft Gti&ifl unfe bants ttfli -fib ttA^b u nm 

fisHl flti man it (Ttfaicn fanrt. PZflfl opedff \&tn i^Gt-am 
frftct Hsrlita;. 

(fitr^reac iftallfr ftranb.l—IRtit Taile drear niaiiau 
£lt:rv biUTiti It ie -..n»:fjE iPTiiaf fe — a^u^tfjiE;_i naii- am 

i^Jiifti bet Mtmtaifij e;I( bem iM^<Ei, tan £ttun r iut tiimpm 
ben. Tuii^vriaif. ^tdurberr btfics nelitcc i'ttil tec Xog«, 

HriuUehr ^efrji:e He % 2 &it i^lig nti: 

unb ptcflre t#r. ^citf? rritis mu Set It? apib ifn an: 
bet^n ynt?T dsi^r fu; fEnt te :tu3-‘n 

blUc TiHr, na 4 tta !fSirb:L tjri; R;pf^ + ^- 1 jrrei□ [ ir? f 

t'd bu 5 dsHin: offtstbfnrn Vl^tv %fiiL.ux, 

1 ‘briTiS-r =Mcr- tcTe SrEt-tr 0 3* btflt :l^^£iTai(.. iirE?L hivAit b:m 
^a^n, PEiur eirrfT Ritft, lanu ptflfirf i^jie bcH 


Hr l 1 ? a f d| t n t . 

?r.' T M riiiis uaifitic sjyjis unb mil bfm iciitrri --ran ubrr 

r r;>. .^a p 1 , beifille m>tj« flf^us stna^titAift mutir, 

>; n m c i ! U n ^,, *7 fi t: Hi n Rv ki ru H r COM lH tllT^ i 1 !:;) r 
Rfl* fcem JifflpK IFi es am bcfs^Ft, oenn be r il tied Fie 
V[[jS ctiidi otc.^anb iiqi^ ^iHjltnEnt >rm i!njifistrji mia^r: 
Ibfiil tPt -0 . 

TlrinnrL'ka^r IVcih lW Z-uh^ F l? U l^fll stB Fill I* W i} i, 

— I'jsn^int tfilfr maJp Hm -ft altf giro I f nntcr 5 ?irti he; 3 i.< 
ii t.i anb iu.iL stm Unfits made fditae 5 Hi 4 ve Nt-rc fcJ-c i 3 cvtfi 
-i:;.iru mi, ynicriEEKE 0 eEiti.ben i, nstf^f asan na 4 wnb 

• ■: Hiiu dura |i.lttcr(Ei i«ci^tt. I 7 !ir, IbF* b*n 

.• r nt mi i ' c ^ tr "TiI Jisnrritj^I £ LllliftSI. ’iqhFteiTtt 

::i!a ctf bEf ^ilftirc^te ufib iieiH bar^ ftlfit BJiut- 

[lifit jJcTRcr lilittttirie tnen [tiit bif R imf Lttlj.il j 

-■- <jJv>c'i£fl urai-t-n pi rTt^Ib bcr^nitcBEE Teller Elicit rn 

i -■: S'Qp'btuicni. PiuliiTi^ nHtibti iidir in 

rv^i^isi ‘^L!uf nfifi^tn G 4 i(^brti(. Qin SecRU ^utBfr abfr .^iHs 

U ..i chcnfciiir gfgcifn r^erfem, litr ^ermniqfttni luI<teeM* 

^fJS B 

Illy [ 4 tiutf rnfrdltrii ti 1 >„—^ a Ei ^uhinfuiif: 

■ tit i C^jraldil- bEiit^e usars bMi wAint gfllif iiftteir ftie i)a(i< ui-.b 
:cn [{fSFfJT, tf= Jt’jcfr-i: enllanq. iibeC itf ttbet tlslb ali:Mr 
ca^egtifffutn Tbdli; iTcflf* ma£ ia, Bibnnb :dn bU rirdn^ 
l^miasea, brd ^a^u. 

Jninln aiiufc Irlinb^i Yl'liltn Sivrlfidi l^cifSe lia 

fIIIFlU c tit! bfLDtn 'Prlfft ucir uiEib trr bif l-r 
[^t 3 nLifj H gleliSja^l cb \\i In ^sfnnbsai pb^t fildglm 
: II, ir.ij ^11 ESifi ti $ t 1 n ifl 3 S f f I'iElfalT-j a ai t e ? ^ ep .% :■ ■ a [ f: 

meibfn. - 

Lnlmn -or i'nrtDTiiion trSttn'l. ^ IV-i^nr:; 3 ^t- 

!inix man uiira^nbMt, rjrati* mjn firifn nafltn in cm 

beB l^riHet am eat tepl,. tab IVs beer, im 
Zaj = 3 =:=t TiiaiEi^ l aaf biR unlfim Im'l 1 1 ■■: .^Dif ;iali v si rt 
tr w i:t ■a cm ~R iarfen ^■f|Gl?Sc: nttb, dufLcSE i ^Bitn Cc^e t^ap 

nr .tu iinanu lECi^n c^raflimn In li-rn linfras Seit-rr unb jaEjr: -U 
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J>4 Sum? ^ kina & f + 

fcmtelbrfi fifctr u;c ^AwnnilneSIf abet fcEi ssrtitn uAb uai^r 
thdtetn UnlcrlcLtic-. £tvum raitw ritnialH filn fete l "* : 

1 KnfflUMff getcitCt SflTb-m. iirtem wan belt tiAUn sMtel »& 
urtrrfn isidl *r* ?l£if.:ii:f‘ -spirit. mu* fill* 

r.-ji (turn faE it fAi^ad/ii ^tteai titeii fctfl ^ |h4 5?iaita& pcfii- 

T tn p raffttt. Sill mlltflf i fiwli InnSt mjii bir A??Uflning «« 

tilth ftrtgrre fst tuifmmJlit finer ftirdgCl^ett cidxfc. 

'idorkfil Jnw i 2?ci ^wnbisETii Itin^f 

mat fcrn Tafrteit faster utiJci &te Jikic. ®er ttpuiiriftt nfoiut 
fc^n lint EH faiccriit frlRC Itnlc flats* uftb M^gl &bn \mr[ntuf 
btnS^irfiil hi* JcopM unbhte iAIftir fcia^itenim mil frl»te 
ifrtien^Aflb, t^Ehrr mil nnim in i|Hi^ 

„r.b Bs-fier fltf*au Jiit-u 0Arjdinntf bnr*ttdfri wssbcft Ml. ^a *t 

t e T 3 telci n i ;e V: t ph i tn fan ^ na-m Jl^pjc b fr u put ±r n = 
ftE«t rilElsn^. i?aiE|i mrirfiC fie until fiiUttlWfe fltEfs^hflt 
feetunirt oil! bfbfaEtnfe frdTteeer ^rafl; «frenfnt!^ fiber 

bl<faS«r ^iU ~ni> fan ftcufrbft iiftone alia ben Settee 

unite Sect JVitfccu rt*g an* U$t tfai in tci T-lltemn linfe flant. 
CeT |dt« linJi idtb tana girafa bitmr his GTocUEe flb« fea* 
E.^tlifitftseiiE, ludfatEib lint^te ^buiett Iicm $ciirdii. IitnR 
f^rt man eih binsldtirt ub<c lie jura tern fldjSrljifA *««« 
cisi £;E[t “ flfee hfifi fl uli—irliE ^afefltfe Sit el (fill | -he cE*citt 
tiff ( ■i.-fmea bctiUiti, Biis ts |iti feent««bac P3**n Susie? tic 
t c fj| B tR ^njBcitgccrikbtlfilert fa£ tinKI, Btcfrt (AnA listen 
fini j£ StlitAtcn lOfl'^ farlf!^. Cp<nlW t=nn 

an brn dblfii taBirWettijI w«fa"- bUj^ 0f- 

{^fbin r !>cl«rtrr-dti fiiteifi Reiter fiirehfir linrr 

=ff tt tie L : i;litf Sinntahf triuit, ARb piii bits faller uite 
idbt^ tnart ftt(T &-51 ^tWl, Dftt nn:(ECJi ^Ericn, man brtnjc 
t(Et [inltA l=(i:ec nrt bic artiste Xiimtab^ KUbf C^f, W* 
eEe bee? tfdun (abre men file? 01011 

tthroeffuln? «ur Mhta 6dlcn bM OcpftHS- ftr«H jwp^ 
lii lte«- ISie elflijf rUr-usen eSfT q^A Idn^rr crttaElm:, ^ie- 
IfM laflt her ClJftefCPfci istrif ifiVci rdfl>? Slinialin tana 

uhf «q|tfllll3( At»r* l3T(ft*S, Oati anb iiSTrtt ^Ikn, 

rtiaPiirt n:e dfamlrte inmtaSuns (in- 

otfT ^riIskA bt^ tosuft- 


\ 

\ 

StrtiDfnbUiERtfr^Kaifbirtf- W 

Krnrnl^Jn ( H trHett<^atAt|->—Efd Ife^lfit fatter btmi\t 

s-n:st'bit {siltiJrth iff rsutreisb? atbffl- \>tn linten falter in * 

[fin; tiflff i'in> unb Irgt tesnf yeAtc am' bi; flirjcftiiff«w -^teUc, 
detiic eider ipiSigtA At^|1. AaAhcc iJtiTe man mil f ,c ”i liRffn 
teilfT -rein q,an.|en KudgTale fivllan^, ptbetKfr 'rr Untlral bea 
cRbctrl fairer in idnflEIfitdl fqn'ntiE hilt wnb ^WHF UdlCf tel*tm 
fen £tvetllt esnt bulbe <y?i=.c tan a. rfcutitaE 

rtertelfslA Funlnti* <Crrilidirt acfitaisfiiifi-)-5» 
t?fke 3fr1 i? = rt tabrtiiinj ts: tiirff falter ‘JBltet-'Elf hff 
riittfl 'i l lu*Ul i^illffcte PJtePen urt's be fasiee r<Ji=- oSkrfcalfi btr= 
^Senneftnini ^rifpitL am Sitm lft H fiflti Jrtair b^m j-e" 
in it feelfl Sinfai: fkiEte «ljL.f-fr|JiS >^-.tic'p ila di s, bii^ 

j; in^gilcnN unb btit jl«4cti tee-flflrtt tf|:rrt*rn > tyUrtenfe tt; 

C^teitefifa fetft te^tin falter mi Ell an bfR ^rribi binttt 

rHiav.clc ^btr anli^ii ladle, bineawf bit 

meroect npi hie Erin 'heist tf j !troie5 f ciwiS uateT^li brr cAufa 

iri^drnri. I 

Ftejf tnup in jet?it _Jfil F T3snit bif ’£^0f-djirtC fjffagEiM 

ti'ji, an^emanfel mteblA, ^f«ali9H rtctiwl tea 3= 

E : qi M u an™ tft sine ft tie Fiartf Kriffi tt|-3 ri i d Li. 3 a dubs tit 

Qfl^l |0 n^Tf^ bfn TG-mflfiilbcrt 5 *nii|] SATtircnfe, raic 

tin ac.qrmeEJsen £<ntctanjtmt ubir t;c flitraftibunff fees ^5' 
:iiac selajt matP^n lfi T 3« ilL “ c ^° : fbn ^Mnulen hie *-j ilR*c 
lei ben 

' I'urjilTdii llutilli^l^lrn |fl^al L?er ■£effJft[jllni[. I 

T irt iErtCsft £«tet Stitifje F^an Uttter tl* iRit 

ifiifEi fltehe moil bin «fluff Ru&^aUt cnitins, a® V«lt c 
^fn:ttsrrth ur»b hlf'SETifi* afrairlf irtaAenfe. ^Ulacr 
fil3i taiitl e tic tebte, feen bss l^U ^nb ufar tti; 

y^n|en in;c5EiiEin^H 

Li.«jUirn dnirtfllhtl‘2flgf ^ ^rch fiaif. mw-**T+ ;35F- 
^HbhIcb Li-s jn ®rebiertct(limbf, 

1"cirnlj^K l^aritple^ku rtilfe IMrnlypI^ Y-rtiutes*.— 
tit rellft Mtrtffl cuf llr|tlhf ©d[i aspilflU mte i H hid :n:c;t 
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M a era* nfciiK a b*t Vi ej4itu. 

ubnmnutiiim. »*«»■«**m* - Mt»tW*A« 

for* rail «*>« *=*" U,!f J e ';^ 

f4iv»T:^i4 ?i3fttr«- wriMl ?Vf '5 

mii wf*« I** 6aEM * bvp ^ ,. ?* 

^gnhc^t vft Acr;?iciip"t ^'JT^ iiSjnnncrt - n 

££.!«., w ** »i vv m*?- *‘ B 

Kfi* f tii<ifera, otaf SKattHirt h ^VT^uve- 

#«!«; Arihr lvnii, lit ttn 

•»„ anncmotn nsjftiiMldK« RtemMlUmM »ih« *■ *»■' 
anibM if Iff : M&14 III tin JrtmlinW Sd||H. »Vt MW t 
bait aniim f«t*-r iiMcs % Unity *■ *«*». *•«> *“* 

vnb bed SS&ityrat b«flb, anUr «rafc niityf* *»l*. ™S t,£ * r 

efst (d(lit 

-RdsaTwHdiBu; Bfin-it matt tir 3&fl« «« *“ 
* s | *ud> irt patnil «* * (n ttnl, “ n '=” , ". lr ’ 

nra auf bic aw*mw* lWU*rt bra B«i«b im< 

^]Q! eiiinlii [rag uilff fiats («*«« Hull, ‘™»‘ l u » , 'f 
Sarc Thrum iwrbft ftalfO-U*«Mil«&«> 
fotflj, Sriuitf, Pniiuniiiinti b« ^ f ” 5 , Lu ; 

CbrcabELiin ant faulty tctjfiflbdc C'lCaa* nit 

il?rll«TI bit iflut g;": tntie an tie sVtlt*: tartii WIIMI* tn 
*Hlrr I'&u LTvitf bit Tfifif utib btrt usibfm auf Sit 
Sltat; JtTCH iifKm Dlftils* P»l l 9 n 3- rl|j “‘‘ * 

lagca. : 

tfeMfrlR <*fwf (I*.>-»«•«« K« WI« f*Jw 
mqfitrlfntt £vHt trail bra aituttn raj bin sattfot, !a n«( - If 
ainUi an bra afiliirira Sfclf. ui»« «n« wiTty™ *"1* P“ 

TH«Wf 5 U«=. b=« 1 »«*«*«* 3«b(fTio fan* ^ 
gtrislmi mi ir.be:t mrsben. UbfB raw bra rt^tra Srtur 

uottr bit iL«f brtagt uni ben tin If* funf WimH# fo«S « B(rt 
hit kca r ^' 

Sriinftl C an.I.IMali.tydxA«Tt t filf» »fd 

«jei r--K iEdtrtfaftttnUitflfl plorlF« fflfia TcdsUn Vturr awS fts 
maiMisaDniw Tb"la n »bra dtibff* «H«i abflt^rfra 3 *h 
afifpitl, brwn 6ft Stt^Kt -.4 «w4 b« Ttiun «i*‘ 

Mi;!, [» sicb non fisita. bnfi b« uo»tt lltu -itfrllicii It4 n=* 
ilrttt. trUnrait. Jn ««*“ ftld'n ? 4ll i «f» tim< 6e " T<i^l ' tt, i,!i 


,1 it ft? * ii fl a tt 4 fe < i IN fl I ft i a f- 


r." 


V 

v 


\ 



(£t i-jj ; Lr it Kit (rha^RfC flic an^i^aH^ 

nit£ r^i&Eifu, nub bfn IhlMi iJl bJt llw(’ riftt 

4B * un .Hfttfen 4oif^» iJSpuUfiB* saniiabu^ 

.-tisp: reeled Liiin cilj 4> Isrttdt iiH' Rifinnumij 

t, _ Mild hi clct aar an tun ibtiit U * Xil&n± y ^nb *vn hurcn 
jLj-ii 7it fifijssn iiiSJ ■ f- RtflniP*Ml 1 '^* 

tpeiiF flitf tan^; fflnfl zii! cErct iniSf.-ip-m 

jUXifl an , JL ib pcrflantt Uiqfltc fo istil flU t« t-i ftltfl! 

*(p Inem. 

m a anwn fi tepfbeiuniWucf^riile^ iiits|f c^s- fern uM:n 
L -lr; a::sir lit ^Oftr uafe iitll frfm Uitt^s; fitatt man tip ^=i£ 
c rii minurp^ 4-ra& + aiaticblnj 

j 4 fl; fpmibr rd inbfffl ittoti ben Jiaft: ©aa> ^uu| 

it- reitKn amtd tie iyi\^t tiingl, mskt clnrr ^Ip^ttL JU-afl ftii 
laatr sort ifinj Kintuea. 

-rraln^ ^ 1* Ctrftfl UllflCH . XSf TtU^ rsdSni 

:di«r trieajc i^-sn in fflafifr* uab ans™ U||* mon 

--j : v t: n ^t; firt alf vW^riAmdljE, C^titijh 

tEiflr? bftbE tSu(c ztflii III ^ncf '23cirf r baft fck ©lT>*C 

;r zLl(K HEtilun^ui j4ptTen, #fKflo nii ur& Ha« 

: s: ji^tt tiitfr jr.il ter r-ptrailJH T ^ft JfilR Hi JU Klatt 

cs AJ^OIUS^ einnifll t-Ji t 

'. T»aliiiLHit< - Eiiiibt <ln {rt-bmec laf^tit- 

t mr Er^iSiKCi sJflif I^Eialitt. cm Etflint ftit; ani-fa-: Ifolfc- 

■ ■-^i ZisiTj^iH ms™ ti-; disSjiu ^Itfce elati thffisiptiflun& 

|^T;rf< lERtmtlSEC lllfbe brip-i cii c t;r 3^jP ■ pa^cr 

; • ctr. T^>:fn au( t^fR ‘t.^cil , i5 ; f:Ia P btt M-'ti 

bc[us= p=. =^«RH cE« Hiiiftf-l 3n=?ertHrii -uif 
f 1 !-: IlIrtCfD iit: :ti iFilftn tfcittiCstt, ui(l« bfmDfcr, ftPlijU 
i - --'- :-ii : :, % !■ n fitaE !ii5 fcil .JUJ^rlLj ^inulER :’.7t 

■ - r iT& M'l|i fiKC ^riluR^ fftr! l; abfT 

|j sjiSffti .JfiiJJi tann pfl, ftarter^wf^ U^ncU tint 
frMA'H IfiRtG ti, *$* be- l^HbiTK Birfr* / 

^rk:ri i wreO—p^iin fitSiT in btitt 

Cl=tr s; 3 Rt> Uft <inctt il L i = It-cn5<n mil brw criFTR uf'fi i;™: ur-. 
-t r ^d 3; Hiinjjcfci-nt&iiisnt ;-ie zr± 

I— iMfC in ::n ts*ti ]j(lTb iPE[ bt^l flBttsn StfT : ‘ ■■ 
Btasl fili6iJI, (unpsein l T i3rtHlirt U n-js ^ 
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■iiH 


.upri^sm*- 


The Wenders of Maguet* Electricity. 


A. LETTBH 

from U. S. O r nt a, at Fhllsili>t|>liM. 


FhitotolfMm April Iff, 

Mi Unir Sir. Uaviag f«ra number of years hittituted 
tsp*rimeni’ with m-Kinir^sty. b.ii . mt the hit¬ 
man body mid oi, mhiic of the 1<™« animals, I haifl fcau 
abundant opportoidlic* of leslinn a number of tbc van- 
mv! isiiibjiiM Uiat hitve been tensed fur ihcrapeitlis pu - 
l *«’■ ul many fm of teu* I V'". 

of them all mure or k eompUraied willi difhculU.-, 

w a dee tee .hat rendered th<sn *>i ®cropsi«m?ly 
Hi lie ralue to iibv?ki-nii as hv adjunct ■•V'ltomcnt of the 
Cnmita Art. V. iilmut d^tpnmp w rxhtbit afcvejwtww 
, ;. r. ,1 hllttM 111? Ul iJllldc lltllrUV tO *h c 



nf«: m explain cmi. lilith: n: im- ” 

the electrical msu-kinc* formerly mployed. ui «™< 
w ith ike siaifiv ar.rl ..am, y-'t lutsMy TiWosonliirAf "PI.®- 
T^tui rrr.'.iDy inttodu^d inv ynu to the m**m ™dwi 

° ! Alttionch'eJeeiiieii) ami magnaism arophyttcal fiwtti* 

uhSrh have krti known Ju in time rnirntmorurt, it li» 
tern left to the philosophers i A .undent uims to 
Sfeimt d.'uree, the wwtrfU«§ picpcrtlr* of these two 


AJ-PESDIX. 




httpGndct^bli* suhtfiaflcei. Oto iElurfftiticui of thE* i ■ in 
the wonderful utility i>e" th» diu-Ha^itllc TrfcprJitib; 
now u* f uiiiEurh’ linureiu 

The Lerikti li itterr itid <?l*ecrieal machine *rro the 

rtr^r instrument? employe! \ for tWnfimtit p-iqrtrie* hi 
t.tti' jus diwawj, ;tnu fur ih± uf persons 

*jj[urently d^d. from drowning. or atphyxin otherwise 
produced, Their tittohroEH form* however* recsUer^d 
thorn iiDfinciiciih|i 2 to bt carried by the physician from 
pstvjcit to p:itL£ul + while thB Tiolcnt ftfmjt? of their oner* 

ihEiott noon drorc dectridty out of Ui£ miwrn medioa 
alto^ ellier. 

Tfic dL5co¥tri#5 of Profe fialvntii* of Rolntftia, in IT'JO, 
azv\ tb-i -j? of Prof. Vulbi, a MibicLtu^nt perindi led to 
4 gradual ducidibim of lha [liienomeBSL oe" derrricity 
*n<i niigncttam, and c-tis*d rh^m a^iin so be retried io 
f-jr therapfiutij: |rt.rpo 

The Itillau liMunliv: Mabancci. wnn tb^ tirsl ikmnn- 

■ t Mi- tb^ n;i iten-ire nf ^b^rtrkity itt ihv living or,t:^uii:iT, 

A 1 lordta^ tu ht-* difilrtm:, it i-s. (ho anil 

-. ■' the ?irrrfj i thTit aro the vchida of rkctiic u.tinn- 

Duboin Raymond, on ih& wiitrary t hjj triumphatiLty 
j rored that cicoirimj is fonUinod in oray turt of the 

t P nf¥issi?i. rty.sti-itt. a 

The cipet-Lirteiiti by this philosopher t and tbo^e 

" v Profesi&rs ffilwn, tJro^ others* ^11 sbaw £b^t thr 
:~rrve^ ar^ cajiabl* of prodneing *\\ iho Le^owtie ph^ua:u- 
tfli of eioctneitjp eten the drdditioji of the tui^notie 

■ -v.il>' l-v of it multiplicntors lfiwc Lhvir mthpEol 

: :lLi.4;an tint tl|0 uerVOns Hill^Cnc*: of tllO anilll i10Cflli- 

orar t-i idomicil with eloctriciiy. 

1 his ol^fricitl atrioo pot pimply ati indiilt^nl ir]- 
^ T, ; ;it ;in oSernint u: OiUf-l-of ih.? 

n. v^£nents or op^mtlonn of tho siDiind arannbm. 

A -■-imJIntj to Tfiifi^-or HiWc^n^iEi, the l— -Uni nr- 
j-.-.-i '"T Ebv nc<rvi^ arc the immodhti: rf --i-r/j 

''U + and el the nerres arc the «nirn of t'trtridnr 
frr^'j^hopit tae whole iMr^iinliin. H^aco. the [••• i■■ L . 
Mzie to be regAnled as 4 Voltaic pilo T iho *urj%'\- rf 
Th - L s ■ |y cnp.^tituCitT^ liter _ fKj/ufiVi* ond tvrrfr.if nr 
fetrd r"<jr^ns of the j-ojiT irc^ pfilr nf the pi It—thr tira: 


i 


f 
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Y 


so 




KVVHsm'a, 




yipltog ati dtid and lltc Oth« an Saline fluid or iu& 

h-flucTiee ™n be •**P t M. ' ] tl ' tl llift nv.ros. in i :te 
"HI bewnlier l' a U* (if ltw*r vleelrieilif' 

Esme liiwwcr »» f1 -" * _j . ^ ...^ uther, b- kept up 

nr.tv iilliftct fifmitr til nalUT-tl fo/ur dircnion, 

ir, thi- Itumaa |*l* ii- ■ in &<• ■. mtnl ni'v. 

- * lhH IhU «|^iU 

™* "*?■ y* dwtric for.-.* fa ujvtl .”« 

n^Tii ipf jtifl clMinc 1Ui nl -T actifili «r iW »( 

T dr t5S ififilieiHr Ts ir.ittnn««* »' ™- 

Imirtd tn |*ny ™,' r ' furilUvir.K^inutflr I,- 

at fist & stje Jfcnsss sfl* 
sssssri&sA ** £«•«> 

!■>“>“;Y,';r »i 32 SS SJSfc-- fK 

ra«r£.£.Au-cr* ». v. r u an 0* « *• 

own fcoyinJ lti« tnotoo., «»“»*• „ , t lhl , to „d„. 
Tli. r tv-on* ^ n, .^V ?' „ r ibis tint 

r>n of a —. •»> • «SX “ to. i. <u 

*«•-►** to l»v« be*"* 1 1, '*.,i n-L W etccilWtv, 

kind ni M u ^ m ^ klh j DT ihs.i 

to be employed —“to*; 111 . , ,:...rtrt(Wt! forrfe. A* 

wtt* fa r; naiptl r Ati Vil v’ * hh th* ..A- 

thfi .<* who are >w)t pra^ 1 t h\ s di„iLncri<m etmubis, 

i.-et iftsv not pe»cci ■ tn ftf i few leadijut chemists 
\ will brirtii tefcr *' n ™ * f * to 1 ’ v 

on ibi. point, t kb nf pws/ffy ftt.d Mfctuity. 




^[i».i| only to thm evolved by a singled!; although the 
current Which iHLSPiiM through n nutnbt:.riif Acquires 
An intcimtSt pioponii>iiAt& to thenumW. Thus, 

no timfc (buvoior breOi would cmrarfbrd oketneity 
uf a fr/iiiaji gaUldBiiiLy ht^h to decosupo^o wator^ or 
cife a give the slightest shock to the auiLULl friiuc- 
i f r>if h SjtH’L’ nays tftat a hutidr^il balleiao# isuy Lh 5 con* 
ji'iiir'l, but no tiltr<- eh^:trieity i-; obutned; fcf the 
aiiLmiiit of electricity will pii.^ Ef onty one l’-tU is 
The inU^rutiiy, aa Bhorm by I'?,rr.nl ay, is in i»rupcn:Liu;i 
su the tmoiher of pUti^ while the quAGtity is dopendcat 
utHMi thr os cent of the pbito. “I Us tfnoc po^itiun i*. 
Lake!! by Sir Humphrey Davv + 

Ur. Gray f that quantny mtm to the amount o( 
cb-rtr:c frnil set in motion; tension* or mtensity p ro the 
tuCficy with wlnuk the fluid ^ impelled. 

W:iih" author have Lriiu tplain in poiDlto^ouE 
tiL-.- .+cjHfw «f ilie lb^fructive cbmicnt in galv^ni^rn, 
those who hive isiceikcM. inaEiufACturod. or pmfe?ylon- 
-ii-,- n-.-ii Hercricor m-^neh^eLccttir m^cbincii have n<?t 
kvpt &uuh \ 1 .- tin■_ tLi■ ei.-= iil^arly in vltw. Hence, every 
app trafnv ri:Lij iK-cti found powerful fo destroy cu decom- 
p i- «■-- Of t«ji;r*e th^y euuhl hn| l ire mi hc-tithy cmirgy in 
tr - part io which they were a-sipliiid- 

l:i the tr-eleiitiiuii of an apparatus! f*^T meiiical ptLtpOftCE, 
il.'j ■jbjecl is to iccuio one tiii h±j> hut ime demmi, uml 
:: 4 rtiirmcnt axpalite of biAug dmum^h^d nr increased at 
; • ^ It - li-niM be u»> .■irran^i'ii th-tt the pati ;o he 
; rjpnrj hiav be kept under the conttnued inutionce of 
i i^ein t fbr any dr^irfd l^n^th of rinjc i iil oidur to 

i' I cr^-j iL.iciIoji and exhaust km which follow whrn a 
^nubtht ba-Jn-ru powrrhilljT Jippltenl hr a -dtort time 
i: ^ then *ud;fotil]r tvirkdr The appiratLLq, mor r - 
l h mid be si n skupl-.- in it* coTUrtroctiou ns ujl to be 
hjith* to become deranged when not under tlto eye of a 
p^viician. v f 

- ■■' ^ 4 r ‘* Tbo ticienddc pros^jir^jj of our age 1 and the 
fattl^esice -jf ckviT m<H.houkl&nflr vre hk^e at length a 
io-E Metric ^lacbino s«> sixnptin^il ep to bo cnurcly 
If f^r ihcrajieuriq puipOriefl* and whidi :io m’:i- ib3c 

i adicijiil phytician can abjrcl to employ in most lb mu 
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M' pr^uix. 


thj^ ucm MncntiLC M^Uinc Btirjiurt cotsiely m?' ^(Kivlu,- 

tirtiti. ■ I tlud h Ell nrarly f«rns <if dts- 

euc, Indeed* the inoal Riaitrjing rwih* 

drtiiv tleteloptd ui my professional cimiJoyjiMm of 

iraciim^—iwtcaonlirlyin «pws, of p^j^rhE^mratki. 

Uwu afirefe!.., «f. I find th»l * ™t/ ^ ™P«W« 1 

iritli the utmost safety to thr- tctidercjt mh*t m l" iI»m 
o[ tsttni' 1 nerve us sensibility. Iho clectne current 
pass™ m imiforusiy m one direction dust a» l*n <* **- 
Lreeabto retlmgs an? experienced. Ti has also the ad* 
Yaiiwan of being without the dangerous wnupHeifton □( 
ntirR^mitl ai'ids — which fact atom renders u superior 
to ad uthw*, while, on ilw score of naatnr«« and «***; 

ftneis wfete and utility. I «n <Wnlly miumend •«> 
w by even' physician and totally in tin- U*d. 

Your mend asid well-wlihisr^ 

I) r <*. (trees. Mh !>., 

^o, 15G Jucti Street* FliUiiMphiiL 
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Made in U. S. A. 


The only 
Transparent 
condenser 
that can be 
filled with 
oil. 



r*?fr- 1 

m 4'*** 

Slfei-. 

b 

er* 

•; CV; 

A> ! r 
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Highest Quality 



AT THE 


Lowest Prices 


IS THE 


ROTARY VARIABLE CONDENSER 

The only rotary variable condcnsor on the market that really marks au advance over 
» U i>ac previously offered. The advantage* ol the Flcetro rotary variable are as follows : 
Connections at bottom handy and convenient. The only glass cylinder condenser w hich 
will hold oil without leakage. Tho use of oil doubles the car" ’>»ty- Calibrated scale 
with stops that can be omitted if desired. The only condenser that can bo screwed 
down to a table. Made in 2 rises both a wonderful value. _ .. 

No. 9240. Klectro Rotary Variable Condenser. 17 plates. Six© 4 1-8 x 3 7-8 in. 5t. cO 
Capacity .0004 microfarads. Shipping weight 2 lbs. aw 7 c 

No.9241. lilectro Rotary Variable Condenser. 43 plates. Slice 4 1-8 x 3 7-8 in. 00*f3 
Capacity .1)01 microfarads. Shipping weight 3 lbs. 


E. I. Co. Motto 


IF 


You have no copy of our Cyclo¬ 
pedia Catalog No. 15 you have not 
seen the “Livest Catalog in Amer¬ 
ica.” and the Greatest Money 
Saver primed. It is really a cy¬ 
clopedia of information, for it 
contains a world of experiments, 
complete Morse, Continental and 
Navv Code Charts, Complete list 
of all U. S. Wireless Stations and 
their call letters, a Treatise on 
Wireless Telegraphy, besides many 
tables and pages of rules, form¬ 
ula?, wire tables, etc., etc. Consists 
of 275 pages, 658 illustrations and 
diagrams and is 5 x 7 inches in size 
and % inch thick. Contains cou¬ 
pons for Free 20 lesson Wireless 
Course. Send tc. for it to-day, 
using the coupon below: 

VS HS $£ 



INTER OCEAN RECEIVING OUTFIT 

A completely wired loose coupled receiving outfit that has an enviable repu xtion 
for quality and clUcioooy• v 

Consists of n polished hardwood base and a No. 12002 Loose Coupler sintrlo slide 
primary switch on secondary, our No. 8487 Loading Coil, a No. 0700 Galena Detector 
and a Junior Fixed Condenser. Sue 10 x 12 x 0 1-2 inches. 

No 1550. Inter Ocean Wireless Receiving Outfit (no phones). Shipping weight lOlbs. 58.00 
No. 1551. Xnlor Ocean Wireless Receiving Outfit with No. 8090 “Junior” Phones. 

Shipping weight 12 lbs...... $11.25 


REMEMBER 

We were established 
in 1904 and are the 
oldest and best known 

Electrical 

Experimental 

supply house in the 
world. The E. I. Co. 
sold the first Amateur 
Wireless outfit in this 
country in 1904. You 
buy established suc¬ 
cesses from us, not ex¬ 
periments. 

Try Us 


THE ELECTRO IMPORTING CO. 

236 FULTON STREET, NEW YORK CITY. 


®\ 


Electro * 

Importing * 
Company 

£86 Fulton Street, 
New York City. 


I encloso herewith 4 ^ 

cents in stamps or coin for ^ 
which please send Die your a 
latest Cyclopedia Catalog ^ 
No. lfi containing 275 pages, A 
6T»8 Illustrations and dlugruuis V 
Including Treatise on Wireless 1 
Telegraphy, complete list of all 
C. S. Wireless Call Letters, and 
20 coupons for your 1G0 page Free 
Wireless Course Id 20 lessons. 

E. E. 10. 

Name. 

Address. 

State.. •.. 


In Cyclopedia Catalog No. 15 you 
will rind listed, illustrated and de¬ 
scribed a wonderfully complete line 
of Wireless and Electrical Experi¬ 
mental Apparatus, flashlights, hand 
lanterns, motors, meters, X-Ray 
and High Frequency Appa¬ 
ratus. Medical coils, portable 
lamps, electric heating de¬ 
vices, vibrators, hair dry¬ 
ers, sporting goods, mi¬ 
croscopes, telescopes, 
printing presses, 
knives, tools, etc. 
Over 2,000 articles 
actually shown 
h and described. 



*^Vhen ordering any goods on this page 
include postage, othenvise goods zeill 
be shipped by express, collect . 


BULL DOG SPARK COILS 

Tho spnrk colt* that arc widoly copied in shape but not in Quality, 
polished njik. vibrator i« extra rapid French stylo, mounted on fibre bloc 
Posts hard rubber. Current consumption low. but apark values are .cry 
beat spark coil on the market today barring none. 

No. 4360-1-4 Inch Spnrk Colt—Shipping weight 4 lbs. 

No. 1087 —1-2 inch Spnrk Coil—Shipping weight 5 lbs .. ... 

No. 1088 — 1 inch Spark Coil—Shipping weight « lbs. 

No. 4366 —I 1-2 inch Spnrk Coil—Shipping weight 7 I hr.. 

No. 1089—2 inch Spark Coll—Shionin* wri.ht ft 
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INTENSIFYING TRANSFORMER . SEND FOR COPY OF OUR UNIVERSAL DETECTOR STAND 



New Wireless 
Manual No. 9 


ed especially for in¬ 
tensifying in-coming 
signals. 

It can be used for 
intensifying signals 
received from any 
crystal detector by it contains tables and diagrams, 
connecting an audi- ma ny of which never printed before 
on detector on the anf j j s positively the most up-to-date 
other side ot the D00 j c on wireless yet published, 
transformer winding. u e nia!{e a c h ar g e of 10c. for it, 

ni? flitrilnn for which wc give a coupon which 
doti'CtorB B B nal « amount will Im allowed on an order 
wm to InfeSslM amounting to $1.00 or more. 

f r o m 10 to 25 <j en j f or our Pocket Catalog W 28 

A^’mnnv ns three Ir contains over 240 pages, with 
as many as tnree 0V( , p 1000 illustrations, describing In 
plain, clear language all about every¬ 
thing you need electrically. It Is the 
most complete pocket electrical cat¬ 
alog issued. 



Of those transformers can be connected between audion detectors In 
cascade, forming an intensifies making it possible to read signals 
not beard with any single known detector. 

No modern wireless station is complete without an intenslfier as 
when it Is needed It Is wanted bad, so why not provide beforehand. 

An intenslfier makes possible the use of loose coupling, thus elim¬ 
inating part of static and other atmospherics. The wireless en¬ 
gineer or operator alone knows the vast interference caused by 
these unknown phenomena. 

Diagram of connections complete with full directions accompany 
each instrument. _ 

List No. 224 Inlenslfytng Transformer.Price, $12.00 

V Rotary Spark Gap is required lu every transmitting station by the Federal author¬ 
ities for the reason that this type of gap produces u pure wave of low damping decre¬ 
ment It also increases the efficiency of any transmitting station from 20 to 20 per cent. 

This Rotary Spark Gap emits a high musical note, more audible to the human ear, 
— can be heard at greater distances 


Manhattan Electrical Supply Company 

NEW YORK. 17 Park Place 
CHICAGO. 114 So. 5th Ave. 

ST. LOUIS. 1106 Pine St. 
SAN FRANCISCO. 604 Mission St. 


ROTARY 
SPARK GAP 



than the note from the station 
ary type, and cannot bo mistaken 
for static or other atmospheric 
disturbances, a fault common 
with the stationary gap due to 
i ts low frequency note. 

The rotating in e in her has 
twelve sparking points mounted 
hard rubber 


This Stand has a heavy brass cup, with four 
binding screws, capable of holding crystals up to 
and including H In. diameter. 

A hollow standard encloses a brass ball. 
Through an opening in the wall, a brass arm 
with hard rubber handle is secured fast to the 
hall, making a hull and socket Joint, allowing 
It to he adjusted at any angle or used in any 
position. 

\ hole for the Introduction of different size 
wires extends through the arm. A set screw in 
the side of the arm hinds the wire. 

.- lh two binding posts. All mounted on u heavy 

under Jars and vibrations of every description. 

CODEGRAPH 


carried on the motor shaft. 

Also fitted with two stationary 
electrodes with special adjusting 
devices. 

The Gap can bo successfully 
used on any of our spark coils 
or transformers up to and in¬ 
cluding 1 Iv. W. capacity. 

Our standard Globe Motor 
Is used, which will operate on 
110 A. C. or D. C. circuits 
and attains a speed of 4,500 
R.P.M. Also made with our 

Globe Battery Motor, which can he operated on a six-volt circuit, 

List. No. 


ist ">o Price 

222 ^Meseo Rotary Spark Gap, 6 volt......-• ■ • • -. *}!'!£ 

222 Meseo Rotary Spark Gap. 110 v.. A. C. or P. C.- ••••• •• ••• . 13 ’ 00 

210 Rotary Unit only, with two Stationary l.lectrodes. 1 A-10 m. shaft 5.00 


The Codegraph Plato is of 
metal, with insulated dots and 
dashes. The Pen is connected 

... in circuit with the Red Seal 

disk nnd is Dry Battery and the Wireless 
Practice Set. When the pen is 
drawn across the dots and 
dashes it closes the circuit and 
the buzzer sounds. It is pos¬ 
sible to attach a sounder to the 
outfit and get the telegraph 
click also. A practical nnd 
efficient way of learning wire¬ 
less and telegraph signals. 

List No. 

303 Mesco Codegraph Set. 52,50 



304 Codegraph Plate, Pen and Book 


Practice Set, no Codegraph Plato. P'ii «»r Rook. 1-60 


CATALOG no - 


The William B. Duck Co. 

aN ything 

ELECTRICAL 


of Record 
* w ,„ You 


DUCK’S Big 325 Page Electrical and 

WIRELESS CATALOG with prices a little lower than the lowest. 

This unrivaled catalog mailed to anyone upon receipt of 8c. in stamps 

or co.in which may be deducted on first dollar purchase. Great cost of catalog and low 
prices prohibit distribution otherwise. 

WHY WASTE TIME AND POSTAGE IN SENDING FOR A DOZEN CATALOGS 

when this catalog contains practically everything worth while in wireless and electrical 
goods advertised in this and all other magazines—and in most cases at more attractive 


\A/hoi Thic Bin Cataioa Contains 

125 pp. Wireless Appara¬ 
tus for Commercial 
and Experimental 
use; 

10 pp. Raw Material; 

5 pp. Transformers; 

8 pp. Storage Batteries; 

15 pp. Telegraph Insts.; 

42 pp. Motors and Dy¬ 
namos; 

10 pp. Miniature Lamps; 

8 pp. Flashlights; 

5 pp. Massage Vibrators; 
10 pp. Miniature Rail- 
ways; 

5 pp. Lighting Plants: 

10 pp. Ammeters & Volt¬ 
meters ; 

25 ppv Electrical and Me¬ 
chanical Books; 

2 pp. Fans; 

12 pp. Telephone Equip¬ 
ment; 

6 pp. Heating A p p 1 1 - 
ances; 

10 pp. Auto Accessories; 

13 pp. Victrolas, on our 
Easy Payment Pur¬ 
chase Plan; (No 
Down Payment) 

30 pp. General Electrical 
Suoplies- 


THE WILLIAM B. DUCK CO., 230 ?| L 2 E D S 0 u ^ or St 



Yoil Can Only secure the best in FLASHLIGHTS and BAT 
TERIES by insisting that 
this trade-mark is on flash- 
light-case and battery. If your 
dealer cannot supply you with 
our product write 
directly to us for 
Catalogue A2. 




Beacon FLASHLIGHTS and 
BATTERIES are made in a 
wide variety of styles and 
shapes but only 
one quality — 

THE BEST. 


BEACON MINIATURE ELECTRIC CO., 


Ideal Fountain Light.” 

118-20 DUANE ST. 
NEW YORK 


SAN FRANCISCO 



You benefit by mentioning "The Electrical Experimenter" when writing to advertisers. 
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CHURCH SERVICE BY TELE¬ 
PHONE. 

By E. O. Catford. 

In Guernsey, England, if a Sunday hap¬ 
pens to be disturbed by the elements, the 
populace can remain at home by their com¬ 
fortable hearth and listen to the sermon, 
the organ and choir instead of tramping 
through the rain or snow, as the case may 
be, and then arriving at the church in so 
irritable and distressed a condition that 
they can hardly and whole-heartedly par¬ 
ticipate in the church service. 

This is accomplished by having the tele¬ 
phone exchange connect you to the church 
by a switch. The charge for this service 
is 10 cents, but public officials, such as 
police, firemen, militia and others, who are 
kept from church services by their duties, 
are given the privilege free of charge. 

At Platte Fougere Light-house Station 
(Guernsey), where these photos were 
taken, frequently as many as eight per¬ 
sons sit around the table on a Sunday 


ergy twice as strong as is contained in an 
ordinary stroke of lightning. 

“Since then I have pursued my experi¬ 
ments with that one point in view, namely, 
the discovery of a way of concentrating and 
absolutely controlling electrical energy. 
This result has been attained under the 
workings of the apparatus for which the 
Government granted me a patent last De¬ 
cember. 

“I now claim that I can confine any 
amount of electrical energy, and that, too, 
without the use of insulation. The Mar¬ 
coni and other existing systems of wireless 
telegraphy require that there shall be in¬ 
sulation in connection with the transmitter. 
I can now send a wireless current entirely 
across the ocean. 

“In transmitting a Marconi wireless cur¬ 
rent, for example, not more than 20 or 30 
horsepower of energy is required; with my 
new apparatus I can concentrate'and direct 
5,000 horsepower of electrical energy. 

“With this tremendous energy thus con¬ 


Two Views of Telephone Installation on Island of 
Guernsey, England, Whereby Soldiers and Others 
Can Hear Church Services Five Miles Away In 
Any Kind of Weather at Cost of io Cents. 
Microphone on Pulpit is Marked at Left. 


J 


I-■- o'’-. .;v. 






evening, listening to the minister's sermon 
five miles away. 

TESLA SUES MARCONI FOR 

WIRELESS CONTROL. 

Nikola Tesla has appealed to the law to 
declare that he and not William Marconi 
is the inventor of wireless telegraphy. 

Many millions in money and world-wide 
control of the commercial use of the wire¬ 
less transmission of energy are involved in 
the struggle. . TT . 

The suit has been brought in the United 
States District Court in the name of the 
Nikola Tesla Co., of which the Serbian 

inventor is the president, and to which he 
has transferred all of his fundamental 
patent rights in wireless telegraphy. The 
defendant in the action is the Marconi 
Wireless Telegraph Co. of America. 

Mr. Tesla announced recently in con¬ 
nection with the suit that he has just been 
granted a patent by the United States Gov¬ 
ernment which will supersede and revolu¬ 
tionize all present forms and applications 
of wireless telegraphy and will enable him 
and the financiers who are associated with 
him to obtain and keep a hold on commer¬ 
cial wireless telegraphy, no matter what 
mav be the outcome of the litigation he 
has begun against the Marconi interests. 

“My earlier experiments in Colorado in 
1890.” he said, “demonstrated that I was 
on the right track, and with a transmitter 
of my invention of not more than 30 inches 
in diameter I succeeded in concentrating 
and applying an amount of electrical en¬ 


CAN ELECTRICITY TRANSFER 
THOUGHT WAVES? 

(Continued from page 253.) 


centrated and controlled I can telephone by 
wireless across the ocean. I can use the 
apparatus, also, for sending a blaze of light 
over great distances.” 

Mr. Tesla in the complaint alleges that 
he is the inventor of a system of transmis¬ 
sion of electrical energy and of apparatus 
arranged for that method and system, for 
which he received a patent, numbered 645,- 
576, applied for on Sept. 2, 1897, and issued 
March 20, 1900, and for which he also re¬ 
ceived a patent, numbered 649,621, applied 
for at the same time as the other, and 
issued by the commissioner on May 15, 
1900. 

Marconi's application for a patent on 
wireless telegraphy, the complaint asserts, 
was filed on Nov. 10, 1900, and was not 
granted and issued until June 28, 1904, be¬ 
ing numbered 763,772. 

The Tesla company asks the court to de¬ 
clare the Marconi wireless telegraph patent 
null and void, claiming that the Marconi 
patent covers the inventions and combina¬ 
tions of apparatus described and claimed in 
the Tesla patents. 

The Marconi company has put in an an¬ 
swer denying any infringement. 

The Tesla company also has begun a suit 
against the Marconi company for alleged 
infringement of the Tesla patents. 

[Ed. N,Ote. — Tesla’s patents and zvireless 
transmission of energy are covered in 
“Wireless Telegraphy” by Sewall, procur¬ 
able from our Book Department at $2 15 
prepaid.] 


in my pocket, what is on it?' Without a 
moment’s hesitation he said ‘keno.’ ” 

Mr. H. Gernsback, who has studied con¬ 
siderably such matters as mental telepathy 
and also such matters as “thought trans¬ 
mission” in so far as the matter can be 
studied at this time, has made a suggestion 
which may be mentioned as worthy of trial 
in this field. This suggestion embodies the 
use of a set of one or more sensitive 
Thermo-couples, which, as we know, pro¬ 
duce an electric current whenever they arc 
heated. It has been found that invariably 
whenever the brain is concentrated on some 
problem, or thought, that heat is produced 
in such a way that it will cause the fore¬ 
head of a person to perspire, even though 
slightly. Now if this Thermo-couple ar¬ 
rangement is placed against the forehead 
there is a possibility that waves might be 
picked up and transmitted over a wire to 
a proper receiving apparatus or instrument 
attached to the head of a second person. 

A theory promulgated by Mr. H. W. 
Secor takes for its basis a somewhat dif¬ 
ferent phenomena. This particular ac.ii-n 
is nothing more nor less than the Aurora, 
which we know exists for quite an appre¬ 
ciable distance about the human body. 
Some time ago a well-known English 
scientist and investigator made it possible 
to view these vari-colored aurorae sur¬ 
rounding the human body by utilizing spc-< 
cially devised screens, and when looking 
through these screens the ever-changr gi 
aurora about the body could be very clearly, 
observed. Moreover, and in line with Mr. 
Secor’s theory, these aurorae are of d.f-j 
ferent colors or hues for different condi¬ 
tions of the mind or brain in the per: a 
under observation. They are red, or re 2* 
dish yellow, when the person is in great 
anger’ and thus they change through vari- 
ours colors for different emotions. If the 
inductance coils of Dr. Bell, and proposed 
by him to be strapped around the bcadj 
will work at all, it seems very likely 
they would act by means of these aurorae 
discharge from the body and which qtptr 
possibly is electrical in its nature. I f tbj 
is so then a simple coil at both transmitted 
and receiver end of the line should 
as the variation in the electrical aurorae set¬ 
up about the body and controlled by tkm 
brain would then induce correspondj^j 
ever-changing currents in the first coil M 
be transmitted over the line to the secoail 
coil. This coil could then, in virtue cf tbe 
fluctuating currents passing through it !rcm\ 
the line, influence the auroral field abow 
the body of the second person on whom 
head the coil was placed. 

It has been pointed out by several \ 
trical men, and particularly by Dr. GiuseyH 
Musso, the well-known consulting electricj 
engineer of New York City, that quite poH 
sibly the points at which to apply taefl 
transmitting and receiving coils, or dtbn 
forms of apparatus, is not about the 
at all, but at some other vulnerable poiH 
or points on the body which would 
be found by experiment, and also in coH 
sideration of the fact that these more flM 
nerable points have the strongest effect 
the control of the electric charge on WM 
body. He also has said that in A 
transference it has been invariably 
that best results are obtained between t 
persons having a strong affection : r 4 
other, which in another sense mizhi 
considered as two minds “in tune" 
syntony. 

Are you a regular reader? It w: 
you to become one! 
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Electric Spark Pictures 


T HE illustrations herewith present 
some new ideas on electric spark 
pictures. 

While electric spark pictures, of course, 
have been taken right along, our illustra¬ 
tions present some 
modifications, and in 
order to show our 
readers how these 
pictures are made, a 
short treatise on the 
subject will not be 
amiss. An ordinary 
spark picture is taken 
as follows: 

Any spark coil 
from one quarter- 
in c h up to three 
inches with a fast 
vibrator should be 
used. Connect one 
lead of the secondary 
terminal to a piece 
of tin foil or to a 
piece of sheet metal 
or metallic plate 
which should be level. 

Directly on top of 
this, with the gelatine 
side upwards, place 
an ordinary photo¬ 
graphic glass plate. 

It goes without say¬ 
ing that this opera¬ 
tion must be carried 
on in red light, or else 
the photographic 
plate will be spoiled. 

It is also necessary to 
carefully blind with 
black cloth the vi- 


veloped will show a gray square or a gray 
round spot. If, however, an object with 
a relief such as a coin or similar metal 
object is used, and the plate is developed, 
subsequently, it will show faithfully all 



Some Out of the 
(2) Steel Rule, 


Ordinary Spark Pictures, (i) Made from Electrotype of Microphone, 
(3) Electrotype of "Wireless,” (4) Zinc Line Cut of Arm and Hand. 


brator of the spark coil so the white spark 
will not cast l.ght upon the plate. 

When everything is ready, take the 
metallic object which is to be primed by 


the details which the original article has. 

When making spark pictures it should 
be remembered that a short spark only 
should be made, and should under no cir¬ 



The philosophy of spark pictures is as 
follows: 

When a spark is made the electrical cur¬ 
rent passes between the object and the 
metallic plate underneath the photographic 
plate, the three acting 
like a condenser. 

Wherever the metal 
touches the plate 
upon developing the 
negative will show a 
black spot at that 
point. When the 
negative is printed on 
paper this process is, 
of course, reversed, 
and whatever is black 
on the plate will be 
white on the paper 
and vice versa. 

The pictures as 
shown in this article 
were taken by H. 
Gernsback, and the 
following explanation 
is given. Up tQ thjs 
time no pictures*were 
known to have 'been 
taken of common 
electrotypes or zinc 
cuts such as are used 
for printing purposes, 
and it occurred to 
Mr. Gernsback -.that 
good results might be 
obtained ifTsuch 
plates were med. The 
illustrations show the 
result. 

Fig. 1 shows an or¬ 
dinary line cut, copper 
electrotype of a microphone which was 
placed face down upon the plate. The re¬ 
sult is clearly shown. 

In Fig. 2 an ordinary three-inch steel 
ruler was used, and in the original photo¬ 
graph all the details down to the division 
of 1/64 of an inch were clearly shown. 
These details and also the details of the 
other rhree photographs have been lost in 
the half-tone process by making the plate 
for printing the illustrations in this maga¬ 
zine. 

Fig. 3 shows another copper electrotype 



Above: Original Zinc (Line Cut) from Which 
Spark Picture at Left Was Made. 


At Left: Beautiful Spark Photo Made from 
Zinc Cut Shown at Right. Note Port 
Holes “Illuminated” by Spark Effect. 


electricity and place it face down directly 
on top of the photographic plate, so it is 
in contact with the sensitized gelatine. If 
the object is square or round without any 
relief on its face, the negative when de¬ 


cumstances last longer than a second. Just 
starting the vibrator for a fraction of a 
second will usually give best results. Pic¬ 
tures taken with more than two seconds 
duration usually come out too black. 


with the word “wireless” on it. 

Fig. 4 shows an ordinary zinc cut illus¬ 
tration. This cut originally illustrated an 
article on page 66, June issue of this maga¬ 
zine. It shows much clearer in the orig- 
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The Aero-Phone in Use. 


Fig. I. New Talking Machine with Com¬ 
pressed Air Amplifier. 


Fig. 2. Compact Electric Drive for 
Victrolas. 


inal print. As will be seen, everything is 
reversed, i.e., white is black and black is 
white. 

The aurorae which show around the 
illustrations are simply stray sparks dur¬ 
ing the time the spark was made. 

Fig. 5 shows a unique spark picture 
made with the above process, and this also 
was a zinc cut, and was originally used 
in the Electrical Experimenter, page 52, 
June issue. We reproduce the original cut 
so it may be compared with the spark pic¬ 
ture. It will be noted that a curious ef¬ 
fect is produced, and attention is called 
to the port holes which seem lighted up, 
whereas in the original they onlv show as 
points. The explanation is that tnese sharp 
points when they made contact with the 
plate blackened the latter at those points, 
and when the 'print was made they, of 
course, appeared in white. It will be seen 
that the electrical spark reproduces every 
detail of the picture down to the most 
minute detail.. 

1 Half-tone cuts were tried but without 
obtaining results' for the reason that the 
multitude of points which make ' printing 
possible were too fine and too near to¬ 
gether and the resulting picture therefore 
appeared simply as a blur. 


NEW TALKING MACHINE UTIL¬ 
IZES COMPRESSED AIR 
AMPLIFIER. 


A new talking machine, which is known 
as the “Auxetophonc” and constituting one 
of the well-known “Victor” line, is shown 
in our illustration herewith at Fig. 1. 

As at present supplied, the Auxetophonc 
constitutes an amplifying phonograph. It 
utilizes regular disc records, the same as 
any talking machine of the “Vic¬ 
tor” type, and the sounds as giveji 
forth from the records and 
through the regular stylus needle 
on the phonograph arm are caused 
to interact on a special air valve 
hooked up with a compressed air 
tank, as illustration shows. 

A compressed-air blower is 
driven by an electric motor, as 
perceived, and the machine is 
equipped either for direct or al¬ 
ternating current, as the service 
may require. 

The motor is directly con¬ 
nected to the blower, which fur¬ 
nishes air for the pneumatic 
sound-box, in which the volume 
of the sound is augmented or 
amplified. An oil condenser is 
mounted on top of the blower, as 
shown, which is connected by a 
flexible tube to an air-pressure 
equalizing tank. A flexible tube connects to 
the top of the tank and leads to a filter. 
From the filter another tube leads off to tjie 
taper-arm equipment, which includes the 


and intended for the use of aviators. Its 
express purpose is to permit the aviator 
and his mechanician or passenger to talk to 
each other freely without being in any way 


interfered with, due to the excessive noise 
of the engine, etc. 

These aero-phone sets utilize a regular 
head-band, specially made and carrying two 
compact type watch case receivers, as ob¬ 
served. These receivers are held against 
are ears by the spring head band, so that 
practically all of the extraneous disturbing 
noises are thoroughly excluded. The spring 
tension, however, is so arranged that the 
entire outfit is not in any way uncomfort¬ 
able for the wearer of the phone. Special 
microphone transmitters are provided with 
soft rubber caps on each, strapped to the 
chest at a point below the collar bone and 
above the third rib. 

In speaking the chest muscles transmit 
the voice vibrations to the transmitter, thus 
enabling telephone conversation to be car¬ 
ried on comfortably between the two oc¬ 
cupants of the aeroplane. The microphone 
is thus not placed before the mouth. 

The telephone receivers and transmitters 
are connected by flexible cords, which 
terminate in a small plug. When the aviator 
or passenger takes a seat the plug is in¬ 


serted in a jack mounted on the framework 
of the aeroplane. The only battery current 
requ.red is that furnished by 
three regular dry cells, which will 
provide continuous service for 100 
hours without any appreciable 
ioss of transmission quality. 

This perfected telephone set for 
aeroplane use is of great inter¬ 
est, particularly for military aero¬ 
nautical applications. 


BRONX RADIO CLUB. 

The club’ is composed of 11 en¬ 
thusiastic members, most of 
whom have stations of their own. 
Those wishing to further their 
knowledge of the subject are in¬ 
structed by the more advanced 
members. 

Officers are as follows: M. 
Haber, president; H. Berlin, vice- 
president; L. Brodie, secretary; 
A. Richter, treasurer; J. Smith, 
business manager. 
Communications from other clubs and 
individuals should be addressed to L. 
Brodie, secretary, 1382 Boston Road, 
Bronx, New York. 


Aviator with Aero-Phone, Talking Through 
His Chest. 


taper tube leading to the horn. The tube is 
finally connected to a pneumatic sound-box. 

The turntable of the machine, which 
holds the disc records, is in the present 


style operated by a spring motor; but of 
course it is readily fitted with an electric 
motor drive. 

The second illustration shows the latest 
model Victrola. equipped with electric 
motor drive. This machine has no connec¬ 
tion with the one aforementioned, known 
as the Auxetophone. A very neat and 
readily accessible method of mounting the 
electric motor drive for the standard Vic¬ 
trola is observed from the sketch, Fig. 2. 
The top table-board, containing the record 
holder or turntable, etc., swings on pivots, 
as observed, so that the motor and its speed 
governor, etc., become at once accessible 
for repairs, oiling and other attention by 
simply pushing a button. 


NEW TELEPHONE SET FOR 
AVIATORS. 

Our two illustrations herewith show a 
new style telephone set, known as the 
“Aero-Phone,” and particu*arlv designed 
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A very unique scheme said to be prac¬ 
tical is illustrated in the diagram, Fig. 5. 
Here the selenium cell is brought into play, 
which, as is well known, changes its elec¬ 
trical resistance in direct proportion to the 
strength or amount of light thrown on it. 
In this manner a relay is operated with a 
selenium cell and battery in series. If the 
relay be adjusted so it does not close its 
local circuit with the selenium cell in the 



Fig. 4 . “Step by Step" Radio Control Relay. 


dark, then, when the cell is exposed to 
light, its resistance falls from 1/4 to 1/6 
or more of its dark resistance, and the 
relay deriving more current from the bat¬ 
tery will close. 

The complete theory of Fig. 5, however, 
goes further than this and takes into con¬ 
sideration the latest discoveries in the art, 
which made known the fact that under cer¬ 
tain physical conditions selenium will per¬ 
form its function best as above explained 
when a certain colored light, correspond¬ 
ing to a definite etheric vibration fre¬ 
quency, is projected against it. With this 
in mind, a working arrangement possible is 
hypothecated at Fig. 5, where a powerful 
searchlight A is caused to project various 
colored beams of light on to the parabolic 
reflector R.F. In the focus of this re¬ 
flector are grouped the battery of selenium 
cells 1-2-3-4, etc. Each cell operates a dis¬ 
tinct relay, as did the coherers in Fig. 3. 
If a red light is thrown on the selenium 
cell, then a “red-sensitive” c._*ll responds, 
causing the device carrying it to act ac¬ 
cordingly. 

This new science is undoubtedly only in 
its infancy, and at the toddling age at that, 
so that the wireless fiend will find plenty 



Fig. 5. Using the Selenium Cell lor Wireless 
Control. 


to keep him busy in this useful branch of 
the wireless art. 

MEMBERS OF RADIO CLUB TO 
PREPARE FOR COMMERCIAL 
LICENSES. 

A course of lectures and instruction will 
be given to the members of the Connecti¬ 
cut Valley Radio Club beginning with its 
next meeting, and after finishing the course 
the members are expected to be prepared 
to take the examinations in Boston for 
first-grade commercial licenses. The future 
meetings, which will begin the season in 
wireless telegraphy, will be featured by 
wireless telegraphy apparatus loaned by 
the various manufacturers. 


Efficiency in the Amateur Radio Station 

By Thomas W. Benson 


E FFICIENCY ill wireless telegraphy 
resolves itself in getting the longest 
range and the loudest signal obtain¬ 
able with the apparatus in use. Of course 
good design is ne^.-ssary, but the object of 
these paragraphs is to point out the best 
methods of utilizing instruments that are 
really unfitted for radio work. 

For instance, take the amateur who pos¬ 
sesses an X-Ray coil. It gives a long thin 
spark, ideal for the purpose for which it 
was designed, but in the average set its 
efficiency is very low, due to the fact that 
most articles describing the use of coils 
for radio telegraphy take it for granted 
that the proper coil is employed, and deal 
with the standard apparatus in connection 
with it. 

A coil of this description when con¬ 
nected, as shown in the usual hook-ups, 
gives a long wave or else a highly damped 
wave. The first is the result of the enor¬ 
mous amount of capacity used to shorten 
up the spark gap. A short gap is neces¬ 
sary if the decrement is to be kept low, as 
the spark gap is a form of resistance which 
affects the decrement. On the other hand, 





. 
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Fig. z-A. Compact Arrangement of Wireless 
Sending Set on Shelf. 


if a small condenser is used to keep with¬ 
in the 200-meter limit, an extra long gap 
is necessary and a broad, highly damped 
wave is emitted. The latter evil is the less 
noticeable because the Government stations 
will pick up and observe a long wave, pay¬ 
ing little or no attention to the badly tuned 
wave if under 200 meters. 

The proper method of employing an X- 
Ray coil for wireless telegraphy is sketched 
in Fig. 1. Here the coil is used without 
condensers, the aerial itself acting as the 
capacity, while a lumped inductance, I, is 
connected in the aerial lead. The gap 
used is of the compressed air type where 
the spark occurs in air at a pressure of 
two or three atmospheres. The exact de¬ 
sign of the gap is left to the reader, but 
one that can be easily constructed is shown. 

The container is an ordinary Mason fruit 
jar, one-quart capacity. The standards are 
mounted on a piece of hard rubber and the 
pressure is created by a hand bulb acting 
through a check valve. Soft rubber gas¬ 
kets are used to render the whole air-tight. 

This method gives a sharp wave of good 
carrying power and with a very small gap 
it may be used with coils under one-inch 
spark length, whereas the helix cannot be 
employed very well. 

Another point overlooked in amateur 
wireless stations is the relation between in¬ 
terrupter speed and the high tension con¬ 
denser. The usual practise in determining 
the proper condenser is to build one with 
as many plates as the constructor happens 
to have. If this condenser stands the dis¬ 
charge of a two-inch coil, it is a two-inch 
coil condenser. If someone else finds that 
a three-inch coil does not puncture it, it 


then becomes a three-inch coil condenser, 
and so on indefinitely. 

It is also true that from time to time 



Fig. z. Home-made Compressed Air Spark Gap. 

tables appear in the various journals, stat¬ 
ing the number of plates to use with the 
different size coils. These tables are very 
good, invaluable in fact when followed out 
properly, but many amateurs make a seri¬ 
ous mistake in trying to obtain a very high 
pitch note with these condensers. They 
have, in most cases, speeded their inter¬ 
rupters up to the limit; when, of course, 
these condensers have been adapted for 
use with a medium speed interrupter. 
Therefore, it is necessary to adjust the 
voltage and speed of the interrupter for 
best results or efficiency. 

I will not deal with spark gaps here, as 
they have been well covered in the past, 
but one thing necessary is to keep tliem 
cool by radiating wings, air blast or damp- 



Fig. z-B. Short Wiring Possible for Radio Set 
on Table and Wall. 


ened sponges, and let me suggest that a 
vertical gap be used instead of a horizon¬ 
tal in straight gap sets. In rotary and 
quenched gaps this is not so important. 

I have also noticed a number of articles 
on synchronized rotaries to be used with 
spark coils. A much better way is to use 
the interrupter end of the device and use 
a quenched gap instead of the rotary. Less 
noise and more satisfactory results are ob¬ 
tained. Efficiency again! 

By all means keep the leads as short as 
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possible, both on the sending and receiving 
sets. Arrange the instruments in proper 
order. If your sending set is on a shelf, 
Fig.* 2, “A” offers a suggestion for short 
wiring; if on a table and the gap and helix 
are fastened to the wall, the second sketch. 
“B,” will be found of service. Use copper 



strip for the sending set connections, not 
“bell wire”! 

The aerial switch is another energy- 
wasting device. It puzzles me why ama¬ 
teurs persist in using a switch, which re¬ 
quires the best of insulation and is always 
more or less bulky, when a small switch 
properly connected is much better, or even 
a telephone key may be used. In Fig. 3 
a hook-up is shown that has the usual 
aerial switch beat for several reasons. The 
first is that leakage does not affect the re¬ 
sults, thus making it cheaper and easier 
to construct. Secondly, it enables a sym¬ 
metrical wiring diagram to be used. The 
aerial enters at top of window, runs to 
helix, then to switch and thus to ground. 
An easier, better method is impossible. The 
hook-up. using a. telephone key, is also 
added. This may be mounted on a table 
and the change-over can be made in an 
instant with the small finger. Who wants 
to use those big switches now? 

Turning to the receiving set, most losses 
are incurred in dead ends, poor contacts, 
detectors and poor condensers. 

To overcome dead ends, use fixed in¬ 
ductances and use variables for tuning. 
The primary of the coupler should have 
about 40 turns of No. 24 S.C.C. copper 



Fig. 3. Simplified Transmitting and Receiving 
Radio Hook-ups. 

wire and the secondary 60 turns of No. 
28 S.C.C. The tubes may be 4 inches and 
3 Vi inches in diameter, respectively. The 
variables, of a good commercial make, as 


An Almost Human Wireless Receiving Set 


An automatic receiving outfit, an “al¬ 
most human radio receptor,” was the title 
giv.n to his latest device by Mr. Walter 
Goodchild, the well-known inventor of the 
“Permanent Wireless Detector” and other 
scientific apparatus. 

This receiving set is operated entirely by 
an electric motor, as depicted in the center 
of the illustration at Fig. 1. This motor 
operates the various mechanisms by press¬ 
ing any of the control “keys,” portrayed 
on the front panel, each of which performs 
a certain distinct function. 

The complete machine comprises a spe¬ 
cially designed inductive coupler, which 
consists of four reels containing a copper 
ribbon, one side of which is coated with a 
special flexible insulating compound. These 
reels are wound and unwound as required 
by the motor. Two sets of coils, one pair 
of primaries and one pair of secondaries, 
are provided, as Fig 2 shows. The induct¬ 
ive value between the primary and second¬ 
ary is changed by moving the secondary 
back and forth parallel with the primary; 
this is accomplished by the same motor, 
operated by a different key. A scale and 
needle indicates this inductive value, as 
seen in the upper part of the instrument at 
Fig. 1. The dial indicator moves accord¬ 
ing to the position of the secondary coils. 
The dials on each side of the machine de¬ 
note the wave lengths in meters, corre¬ 
sponding to the position and amount of 
ribbon in use on the coils. 

Two specially designed variable con¬ 
densers, placed on each side of the appa¬ 
ratus, are illustrated in Fig. 1. These are 
driven by two separate electric motors, 
also operated by control “keys” located on 


compared with home-made variables 
(which are nothing more than make¬ 
shifts nine times out of ten), should be 
connected on parallel with the windings. 
Wave lengths up to 300 meters may be 
tuned on this coupler; the exact length 
depending, of course, on the length of the 
aerial. To receive longer waves a second 
coupler should be constructed, using 200 
to 250 turns on the primary and secondary, 
respectively. A switch is arranged so as 
to throw from one coupler to the other, 
and the fear of “dead ends” is removed. 
The above construction does away with 
sliders and switches, thus lessening chances 
of poor contacts. 

The detector is a trouble maker and 
many devices have been produced to ob¬ 
literate this. Galena is the favorite and a 
stand for this excellent detector should be 
selected that is sturdy, simple and pro¬ 
vided with fine adjustments. 

All condensers should have an air di¬ 
electric, even the blocking condenser. A 
good blocking condenser may be made 
from 70 sheets of aluminum, 4x5 inches, 
mounted in a case and separated from each 
other by strips of mica at each end. This 
condenser should be adjustable by a suit¬ 
able switch. This is another factor for 
obtaining loud signals, which is often over¬ 
looked, as nearly every set of receivers 
requires a different capacity. The reason 
for this has puzzled many, but still the 
fact remains. However, it may be more 
clearly understood when the ’ph° n es and 
blocking condenser are considered as an 
oscillatory circuit tuned to a certain har¬ 
monic of the secondary circuit. As a gen¬ 
eral rule, the higher the resistance the 
smaller can be the blocking condenser ca¬ 
pacity. 

In closing, I would say, run parallel wires 
as far apart as possible; cross all wires at 
right angles and solder each and every 
joint. 


the right hand corner of the instrument 
The condensers are of the variable plate 
type, i. e., instead of varying the dielectric 
as in the ordinary variable condenser; the 
number of plates in use are actually con¬ 
nected and disconnected electrically by 
changing the position of the plates. This is 
accomplished by the motors and in this 
way the condensers are absolute and relia¬ 
ble in their work. Here the proper dials 
depict the capacity of the condensers in the 
regular units. 

The detector is of the permanent type and 
is located inside of the case, as also the bat¬ 
teries for driving the motors. The central 
switch is used to vary the current supplied 
to the detector. 

The operation of this remarkable set is 
very simple, requiring merely a pressure on 
the right “key,” and watching at the same 



Front and Back Views of Improved Radio 
Receiving Set That is Almost Human 
in Its Working. Fig. I, Above; 

Fig. 2, Below. 

time the dial indicators to see that the 
proper wave length is tuned for. It has 
been found in testing it out that it takes 
only 11 seconds to change the wave lengths 
from 200 to 8,000 meters. The set can 
easily be carried about, as it is very com¬ 
pactly built, adapting it for use on aero¬ 
planes, battleships, automobiles, etc., as the 
keyboard can be located in any place de¬ 
sired. 

WIRELESS SAVED GERMANY 

MANY MILLIONS. 

“War has been declared on England. 
Make as quickly as you can for a neutral 
port.” 

This message, flashed for a radius of 
2,000 miles over the system of world¬ 
girdling German wireless telegraph stations 
at 5 p. m. on Aug. 4, 1914, saved Germany 
the bulk of her merchant marine, according 
to Godfrey Isaacs managing director of 
Marconi’s Wireless Telegraph Co., London, 
England, at a meeting of the company. 

The saving of the Hamburg-American 
liner “Vaterland” alone, he added, more 
than balanced the $10,000,000 Germany had 
expended in erecting the stations. 
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This department will award the following monthly prizes: FIRST PRIZE, $3.00; SECOND PRIZE, $2.00; THIRD PRIZE, $1.00. 

The idea of this department is to accomplish new things with old apparatus or old material, and for the most useful, practical and original idea submitted 
to the Editors of this department, a monthly series of prizes will be awarded. For the best ideas submitted a prize of $8.00 will be given; for the second best 
idea a $2.00 prize, and for the third best a prize of $1.00. The article need not be very elaborate, and rough sketches are sufficient. We will make the me¬ 
chanical drawings. 


FIRST PRIZE $3.00. 


SIMPLE ARC LAMP. 

A s'mple hand-feed for arc lamps is 
given below. At C C are the carbons. P P' 
are standards. I have large ones so as to 
hold large carbons. S S are brass sup¬ 
ports, which I use to hold base above 



Efficient Hand-feed Arc Lamp. 

table J. S' is a spring used to hold back 
P', which is soldered in detector cup D, 
which slides in a brass slide about 3 l /t 
inches long. B is 4 inches of threaded 
brass rod which screws through support 
W, which has a threaded hole in it. K is 
a typewriter knob. The base is 11 by 3 
inches and is o.f wood or slate. The wire 
to carry the current can be fastened in 
same place as the carbons are. or can be 
held by separate binding posts placed on 
the base. I hope that this contribut on 
will be of some use to the readers of The 
Electrical Experimenter. Contributed by 
EDWARD RHOADES. 


AN ELECTRIC LURE FOR FISH. 

Every good fisherman knows that a light 
will attract fish. A simple light can be 
made by taking a pint fruit jar, cutting a 
%-in. hole in the top of the cover, insert¬ 
ing a piece of gas pipe in the hole and 
soldering it to the cover. Insulated wires 
are run through the pipe, and a small elec¬ 
tric globe is attached to the ends in the 



Luring Fish by Electric Lamp in Bottle. 


jar. The other ends of the wires are at¬ 
tached to a pocket battery. The jar is 
placed under water and the light turned 
on. which attracts the fish. 


SECOND PRIZE $2.00. 


AN ELECTRIC “GOAT” FOR 
LODGES. 

I give herewith a sketch of an electrically 
charged chair, and below, a brief outline 
of method of setting up same. 

This chair will afford unlimited amuse¬ 
ment in your office and probably rid it of a 
few chair warmers, and for lodge “initia¬ 
tions” it is the boss stunt. 

Drive four small wire brads (a) into 
the under side of chair seat, letting just 
the points appear on the upper side of 
seat. With a fine nail set drive them 
back so that they remain just below the 
surface. 

Fasten a small induction coil (c), and 
a battery (b) under the seat, soldering the 
secondary wires (f) to the ends of the 
brads (a). The parts of the switch (d) 
can be made from small strips of brass or 



An Electric “Goat” Chair for Lodges. 


copper, and screwed to the back of chair, 
as shown. The switch can be covered up 
by fake upholstery, etc. 

Run the wires (e) down the back of 
chair to coil and battery, keeping them out 
of sight as much as possible. The switch 
(d) is concealed by a pad or drape of some 
kind thrown over the back of the chair, 
as aforementioned and the chair is ready 
for the first victim. When said victim 
leans back against the switch (d), closing 
the battery circuit with the coil (c), the 
firezvorks begin. The coil may be a to 
Vfc-inch spark coil, and it is well to cover 
over the bottom and legs of the chair with 
cloth, etc. Contributed by 

C. F. CONANT. 


RECIPES FOR ERASING FLUID 
AND CLEANING FILES. 

For obliterating ordinary script, prepare 
a solution of chlorine gas in water. Take 
a freshly written copy and wash repeatedly 
with this solution and then with some lime 


THIRD PRIZE $1.00. 


AN ELECTRIC MOUSE TRAP 
ALARM. 

The diagram herewith given depicts a 
novel little mouse trap alarm attachment 
Near the “trap” door is driven a nail 


so that when the door of the trap shuts it 
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Mouse Trap Alarm. 

will touch the nail firmly. Two wires are 
fastened, one on the nail and the other to 
the trap, and connected up, as shown in 
diagram. When Mr. Mouse enters and 
attacks the cheese, the door closes, which 
causes the current to flow and rings the 
bell. 

Of course this alarm is not always neces¬ 
sary, but those wishing a mouse trap alarm 
for traps located at a distance will find 
this most useful. 

Contrib u ted by BE RNARD COHEN. 

water. This will neutralize any acid which 
may be left. 

The following suggestion may be useful 
to those making use of steel files: 

Thoroughly clean the file from any 
grease, oil, alkali, soda or potash and dip 
it into a solution of 1 part nitric acid, 3 
parts sulphuric acid, 7 parts water, by 
weight, for from five seconds to five min¬ 
utes. Then wash in hot water; dip in lime 
water and oil to prevent rusting. 
Contributed by G. J. ENGLESTEAD. 


A POCKET-SIZE BATTERY RHEO¬ 
STAT. 

A pocket regulator for battery currents 
is made from a piece of small glass tubing, 



Simple Pocket Size Rheostat, 
carbon grains, a match, tinfoil and a knob. 

The match is fastened into the knob and 
covered with tin toil, so that it will slide 
loosely in the tube. Stop the o.ther end 
with tinfoil and fill in the ^-inch space with 
carbon grains. To regulate this move the 
match in and out. 

Contributed by J. H. WILSON. 
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4 TEST PATENTS 
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Automatic Telephone Switch. 

(No. 1,145,632; issued to William C. 
Udc.) 

An automatic telephone switch, so 
designed that the pressure of the 
ear against, say a watch case re¬ 
ceiver 8, on a pivoted arm 6, will 




lighting or power circuit. The cur¬ 
rent then passes through primary 2 
and secondary 6 of a step-up, high- 
potential transformer. The current 
from the secondary transverses the 
small spark gap 6 and charges an 
electro-static plate arrangement 8 
and 10, separated by an insulating 
plate 11. Whenever a sufficient 
charge acts between the plates 8 and 
10 , the plate 10 is attracted and in 
its movement actuates a switch 19, 
which in turn closes a local sounder 
circuit 22. It is claimed by the in¬ 
ventor that this arrangement will 
work on A. C. circuits and in ad¬ 
justing the device the spark gap 6, 
is so regulated that the ordinary 
current from the secondary 5 will 
not jump the gap. Then when any 
wireless waves superimpose on the 
A. C. circuit and reach the appa¬ 
ratus, they will boost the current 
sufficiently to jump the gap and 
thus actuate the sounder 24, as evi¬ 
dent from the foregoing. 

Improved Mineral Detector. 
(No. 1,144,899; issued to Eugene T. 

Turney .) 



The well-known “Crystaloi” de¬ 
tector now for sale on tbt market 
for some time. It employs two elec¬ 
trodes A and B; the former having 
a piece of sensitive mineral, such 
as the best grade natural galena. 
The electrode B consists of a mass 
of finely divided conductive mate¬ 
rial, such as aluminum-bronze fil¬ 
ings or they may be carbon grains, 
etc. These mineral electrode mem¬ 
bers are carried in a rotatable casing 
C; so that the detector is quickly 
readjusted, by simply turning the 
container on its axis, between two 
supporting springs, as perceived. 
Thus, a number of sensitive contact 
points arc practically always avail¬ 
able with this ingenious form of de¬ 
tector construction. 


a battery, choke coils S S, and tele¬ 
phone induction coil T. The primary 
of this induction coil is hooked up 
with a microphone of the usual pat¬ 
tern M, and a battery E. The reg¬ 
ular high frequency radiophomc 
current charges the antenna through 


Sty* 


cause the switch springs, as per¬ 
ceived, to automatically control the 
cutting in and out of circuit of the 
telephone transmitter and receiver, 
instead of having to hang up tne re¬ 
ceiver in the usual way. A very 
good idea. 

Wireless Receiver for Lighting 
Circuits. 

No. 1,143,799; issued to Ross B. 
Avery.) 

An ingenious wireless receptor, 
claimed to work on lighting lines by 
its inventor. The wires 3, connect 
with an ordinary alternating current 


Electric Rain Signal. 

(No. 1,143,246; issued to Joseph J. 

Barrash.) 

A useful device where a rain sig¬ 
nal is desirable. The rain is caught 
by the funnel 3 and passes through 
it into a catch pan 4, which over¬ 
balances the pivoted lever 5. When 
rain falls and actuates the lever, it 
releases a sliding catch 10, con¬ 
nected by a spring or otherwise to 
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a spring switch 15, which closes the 
battery circuit for an electric alarm 
bell 18 or instead, this circuit may 
control an electric motor for closing 
window’s or skylights. 


Sound Enunclator. 

(No. 1,145,554; issued to Francis 
W. H. Clay.) 

The inventor of this sound enun- 
ciator arranges to have the dia¬ 
phragm A kept in a constant state 
of high frequency vibration by using 
for instance, a superimposing mag¬ 
netising coil D, containing in its ex¬ 
citing circuit a source of electric 
current E, and a very high-speed in¬ 
terrupter F. It is claimed that if 
the diaphragm A is thus maintained 
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in a constant state of vibration, at a 
frequency above audibility, that the 
ordinary sound waves to be repro¬ 
duced by the diaphragm from the 
telephone line coil C, in the usual 
w’ay, will be much clearer and freer 
from distortion or false tones than 
in the usual way, where the dia¬ 
phragm is allowed to vibrate by 
itself. 


Condenser Transmitter for Radio- 
telephony. 

(No. 1,148,827; issued to Walther 
Bursty n.) 

A modification of the condenser 
transmitter, at one time used by 
Prof. Fessenden for radiotelcphonic 
antenna current control. This pat¬ 
ent covers a multiple disc condenser 
transmitter, as drawing shows. The 
dielectric spaces between the various 
metallic discs arc varied and con¬ 
jointly the electrical condenser ca¬ 
pacity, by creating various degrees 
of electric charge on the plates, 
through a circuit SYT, made up of 
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placement of the target at an angle 
w’ith the plane determined by the 
cathode axes. These features and 
others of more minor importance, 
accomplish the fundamental object 
of the invention; that object being 
to provide a tube capable of oper¬ 
ating with alternating currents and 
having a single focus point on the 
target. 

Electrical Umbrella Fan. 

(No. 1,148,332; issued to Sylvester 
Onyskow, assignor one-half to 
Lubomir Dulikrovich.) 

This invention covers the use of 
a small, electrically driven fan, as 
perceived and to be utilized in um¬ 
brellas. The fan blades are driven 
by a small shaft, passing upward 
through the umbrella handle and 


Fig! 



an 


oscillation transformer and 
the high frequency generator G. 
The condenser transmitter is shown 
at Z. 


ex xd 


E Heat-Shield for Incandescent 
Lamps. 

(No. 1,145,837; issued to Edward 
Redmond Hoff.) 

This invention relates to the pro¬ 
vision of a glass vacuum chamber C 
around the regular incandescent lamp 
B'. The idea is to prevent excess¬ 
ive heat being projected from the 
lamp, especially when used in close 
proximity to a person reading, etc. 
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Fig 5 


High-Frequency X-Ray Bulb. 

(No. 1,147,126; issued to James E. 

Seeley). 

This invention relates to a double 
cathode X-ray tube for use with 
alternating currents, irrespective of 
their method of production and es¬ 
pecially with alternating high fre¬ 
quency currents. 

The present invention consists 
fundamentally in the combination 
of a pair of cathodes and a single 
target, in such arrangement that 
both cathodes may focus on and 
bombard the target at a single focus 
point. This invention is effected by 
an arrangement of both cathodes on 
the same side of the plane of the 
impact face of the target; and the 
arrangement necessitates relatively 
angular positions of the cathode 


stem, as is evident. This shaft con¬ 
nects with a miniature electric motor 
28, which receives current from a 
small flashlight type battery 29, in 
the handle of the umbrella. A push 
button 34 controls the battery cur¬ 
rent to the motor. The expense in 
making up this arrangement and 
also considering the gross efficiency, 
and especially the small “breeze 
producing power” in this case, does 
not seem to warrant at all the ex¬ 
pense in making up such an ar¬ 
rangement. 

Electrical Insulator. 

(No. 1,146,201: issued to Silvester 
Nunn.) 
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axes, these axes intersecting at the 
point of impact on the target, and 
also practically necessitates the 
COPIES OF ANY OF THE ABOVE PATENTS SUPPLIED AT 10c. EACH. 


A new and simple form of in¬ 
sulator, intended to be made up of 
porcelain or glass. This insulator, 
so the inventor claims, is very effi¬ 
cacious for telegraph and telephone 
lines, especially; and the wire is 
not clamped in same, but is simply 
retained in the insulator in the slot 
13. A threaded cap 15 screws down 
on a stud 11, forming part of the 
insulator base 5. Thus the wire 
once placed in the slot 13 cannot 
get out of same. The patentee claims 
that a long length of wire (even a 
mile or more) can be tightened up 
without touching any of the indi¬ 
vidual insulators along the line, due 
to this novel construction. 
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\bur hands Cant Earn 
the Money,You Need 

You'll have to work for low 
wages all your life if you de¬ 
pend upon your hands to make 
your living. To earn more 
money you've got to learn how 
to work with your head —you 
must have special training for 
some particular line of work. 

And you can get this training without 
leaving your home or losing an hour 
from your work—the International Cor¬ 
respondence Schools can bring it to you 
right in your own home during your spare 
time. They can train you for the very 
job you want—where you can earn more 
than enough money to meet your needs. 

If you want to advance in your present 
occupation, the I. C. S. can train you for 
promotion. If your present work is not 
pleasant, the I. C. S. can qualify you for 
a good position in the kind of work you 
like best. 

Every month more than 400 I. C. S. 
students of all ages and occupations vol¬ 
untarily report getting better jobs and 
bigger pay as a direct result of I. C. S. 
training. What these men did you can do. 

Mark the Coupon—Now 

What occupation attracts you most or 
what position do you want? Mark it 
and mail the coupon now, and learn how 
the I. C. S. can help YOU to earn 
more money. 

|-1 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 1071, SCRANTON. PA. 

I Explain, without obligation to me. how I can I 
qualify for the position before which I mark X. ■ 


Stenog. &Typewrit'g 
Bookkeeping 
R. R. Accounting 
Good English forEv’yone 
Civil Service 
Archi tecture 
Contracting & Build. 
Structural Engin’g 
Plumb’s & Heat'g 
Civil Engineering 
Salesmanship 
Advertising 
Agriculture 



Automobile Running 

■ 


Motor Boat Running 



Electrical Ktigin'er’g 



Electric Lighting 



Electric Railways 


l_ 

Dynamo Running 


t 

Telep. & Telcg. Eng. 



Mechanical Eng’r’g 



Mechanical Drafting 


Shop Practice 


— 

Steam Engineering 


1_ 

Mine Fore. & Supt. 


□ 

Chemistry 

_ 


Street and No.. 


I 
I 

| City 
present Occut 


Occupation _ 


USE OF TWO LOOSE COUPLERS. 

(342) George Meister, Newark, N. J., 
asks for hook-up for two loose couplers 
in a radio receiving station. 

A. 1. Diagram is given herewith for 
connection of two loose couplers, with the 
other usual instruments. In this way the 
second loose coupler serves as a duplex 
loading coil in both primary and secondary 

s 


-J 



Diagram for Two Loose-Couplers. 

of the second coupler with a wide range 
of coupling. 


TESLA COILS FOR RADIO WORK. 

(343) Fred Kessler, Springfield, Ill., 
speaks of using a Tesla high-frequency coil 
for radio-telegraphic sending circuits. 

A*. 1. This is not practical and it is 

never employed when the usual form of 
Tesla coil is considered. Of course, every 
wireless transmitting set constitutes a spe¬ 
cial form of high-frequency Tesla or 
Oudin coil, but the ratios of the primary 
and secondary windings of these wireless 
high-frequency coils is many times lower 
than those existing in regular Tesla trans¬ 
formers used for demonstration and ex¬ 
perimental work. 

A. 2. The matter of aerial wave lengths 
was covered completely in an exhaustive 
article which appeared in the February, 
1915, issue of The Electrical Experimenter. 
Copy of same may be procured from the 
publishers, prepaid, for 10 cents. 

Roughly, it is: The wave length is equal 
to four and a half times the length in 
meters of the aerial wire plus the length of 
lead-in and ground wires. 

RAISING DYNAMO POTENTIALS. 

(344) William L. Crawford, Lima, O., 
wishes to know if he can procure a trans¬ 
former to raise the voltage of. his type 
“SS” 6-volt, 4-ampere direct-current dy¬ 
namo, and thereby the output also. 

A. 1. We do not know of any trans¬ 
forming device of the nature you mention 
for increasing the voltage developed by a 
dynamo such as the Knapp type “SS” 
machine. 

You would not gain anything by such a 
transformation or boosting of the voltage, 
as of course the net energy will be reduced 
by such a transformation, as no machine 
operates at perfect efficiency. If you re¬ 
wind the dynamo to give a higher voltage 
then the amperage will be less than it 
originally was. The watts (volts X am¬ 
peres) will be roughly the same. 


STORMS TIE UP WIRELESS. 

Because of equinoctial storms, the At¬ 
lantic Communication Co., which main 
tains the wireless station at Sayville, 
L. I., has announced that until further 
notice it will be unable to accept any 
private messages to Nauen, near Berlin. 



The Royal 

is the typewriter with the 
rapid-fire action and ad¬ 
justable personal touch— 
the machine that fires 
letters as an automatic 
gun spits bullets! 

Built for the Expert 
Typist—Better for the 
Ordinary Operator 

The new Royal way of sending 
direct force from the fingertips 
to the type takes the “grind” 
out of typewriting and increases 
the daily output of any stenog¬ 
rapher. 

Get the Facts t 

Send for the “Royal man” and 
ask fora DEMONSTRATION. 
Or write us direct for our new 
brochure, “Better Service , ” 
and a beautifrl Color-Photo¬ 
graph of the New Royal Master- 
Model JO. 

ROYAL TYPEWRITER CO. be. 

RoyaljTypewriter Building 

NEW YORK ^ 


•ff&tr Solid Oak Letter File 

As GOOD As Ever—At a BETTER Price 

No chancel in the construction, 
workmanship or finish. 

Capacity 20.000 letters or equiv¬ 
alent of Catalogs, Tariff#, etc. Filed 
on edge, classified between guide 
cards for quick and easy finding. 

Drawers are dust-tight and roll 
on Roller Bearings. Self-locking fol¬ 
low blocks hold contents vertically. 

Each frame joint in- m wj 
terlocked glued and 1N ~ 
screwed together. Al- » | 
most wear-proof. Was 

*13.25. Freight paid: 

Three drawers. $10.00; * * * * 

two drawers $7.75; see DOle - 
note Handsomely finished. 

Golden. Natural or Weathered. 

Birch Mahogany slightly higher. 

M_i_ Freight paid on orders of $10 
llUlc or more to railway stations 
In Eastern and Central States. Con¬ 
sistent prices in West and South. 

Prop 'Filing Suggestions"—help- 
riCC fulbooklet.solves filing prob¬ 
lems With 96-page catalog "F" of 
Office Supplies. Catalog“H"—two 
lines Sectional Bookcases and Sec¬ 
tional Music Room Furniture. 

Swinging Desk Stand SL'/SJE 

reference books, etc. Fastens to 
cither side of any desk. Swings 
away when not in use Locks 
where you want it. Oaktopl4xl8 
in. on strong.black enameled met- 
&l support. Will not collapse or 
by Post any- vibrate. Get one for your desk, 
where in U.S. See your dealer or write 

The Manufacturing Company 

205 Union St., Monroe, Mich. 

Now York Office—75 John St. 

Kntchltl Furn. Co., Ltd., Ilanover, Ont., Canadian Dealers 



No. 421 



IP the electrical 
|| EXPERIMENTER 

is good reading once in a while, it is bet¬ 
ter when read regularly. To make sure 
that you get your copy, you should sub¬ 
scribe. There’s a convenient coupon and mk 
a wonderful offer on page 301 £ 

■ ■iiswow^siwnt 
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You benefit by mentioning “The Electrical Experimenter” when writing to advertisers. 
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Scientific Exchange Columns 

l TNDOUBTEDLY you have at the present time some things for which you have no further use. Do you wish to 
^ sell these things or exchange them for something, for which you have immediate use? There is no surer and 
quicker wav to do this than by advertising your articles in these columns. The Very people, the Only people, who could 
possibly have a use for vour things read this journal. More than 30,000 interested people will see your ad. It is further¬ 
more the cheapest advertising medium for you in the country. Dealers’ advertising accepted in Opportunity Exchange 

Columns only. , , , _ . ._. - 

The rates are: One cent per word (name and address to be counted) minimum space 3 lines. Count about 7 
words to the line. Remittance must accompany all orders. , . , , 

We reserve to ourselves the right to reruse any advertisement which we consider misleading or objectionable. 
Advertisements for the November issue should reach us not later than October 5th. 

The Classified Columns of “The Electrical Experimenter” Bring Positive Results. 



Jjs 


TO SELL — One telescope, 3 feet long, special 
lens, good coudltiou. Premo eatneru, pictures 2 
3 in.; guaranteed; eost $1.50. Both for $1.55 pre¬ 
paid. Richard Galllurd, 1719 Pendleton St., Colum- 
bta , S. C. _ ___ 

I WILL TRADE n complete wireless set, con¬ 
sisting of the following articles for an Indian or 
Harley Davison motorcycle of late model and In 
good condition; Loading coil, receiving transform¬ 
er, 3 detectors, potentiometer fixed condenser, 2 va¬ 
riable condensers, spark coil, gap key, magneto, 
Holtxer-Cabot receivers, telegraph key and sounder 
and a 32-cal. revolver. Address Herbert Ewing, 
Point Marlon. Pa. Box No. 62. _ 

HAVE complete wireless set, racing bicycle, mis- 
cellan.-ous electrical goods, two revolvers. Want 
motorcycle, or make offer. Will also sell separate¬ 
ly. All correspondence answered. Maurice Gelb, 
74 East llfith St., New York City._ 

FOR SALE—Wireless outfit. Has single slide tun¬ 
er, electrolytic detector, peroxide detector, con¬ 
denser. two-point detector switch, potentiometer. 
\! . 5 and • ••nnected. Price, $0, or will sell 

parts separat< ly. Box S4, Xcwbur yport, Mass. 

WILL EXCHANGE—$5 Seneca plate camera for 
«p«rk c *.*;i or dynamo. Write to Elmer Dries, 205 S. 
Market St . Shamokin, Pa. 


OLD jump spark coll, telephone generator and re- 
Cttm, bome-tnade tuning coll, Popular Mechanics 
1913. lithograph locomotive model. Will sell or 
.j^r laaf' for wireless goods. Ralph L. Kunan, Sa- 

tala. lo«» _ 


FOR SALE — $15.00 Murdock loose coupler, pri¬ 
mary rewound with 140 turns and tapped to two 
ten-point switches on hard rubber plate. Worth 
$20; will sell for $10. Murdock tuning coil rewound 
as 2,000 meter loader with nine-point switch, slid¬ 
ers removed; $2.50; $t8 case of Dlctzgen drafting 
instruments; good as new; $7.50. Edwin L. Powell, 
1206 E. Capitol, Washington. D. C-_ 

EXCHANGE—One complete wireless receiving out¬ 
fit. Want canoe or gasoline engine; prefer motor¬ 
cycle engine, or whut have you? All letters an¬ 
swered. Randnll O’Brien, Louisiana, Mo. 

FOR SALE — Brand new wireless outfit Instru¬ 
ments; never used. For particulars, write L. J. 
Becker, P. 0. Box 330, Galveston. Tex._ 

WANTED—E. I. Co.’s / K.W. transformer coll 
No. 8060. Must be in good condition. Write. Lloyd 
Copp, Center, Ind.______ 

HAVE $0 worth of American model builder. Would 
like good loose coupler, or what have you? William 
Collins, Gran Vllle, Mich. _ 

FOR SALE—X-Ray tube in good condition; diu., 
4 inches; will sell for $2.75 prepaid; also step-down 
transformer, $3 prepaid. Write C. A. Barley, 708 
Dolphin St., Baltimore, Md._ 

FOR SALE—Name plates, buttery, shunt, phones, 
aerial, ground, ou, off; 2c. n piece. Henry G. Asch- 
brenner, 7617 Carpenter St., Chicago, Ill._ 

WOULD like to purchase, second-hand, a Ritchie 
induction coil; 4 in. or 5 in. spark; good condition. 
Apt. 9, 2103 N St.. N. W., Washington, D. C. 


READERS—I want the following magazines: 
Popular Eleetrics, 1908, from beginning to Septem¬ 
ber, 1909; January Bubiers Nat. Electrician. 1900; 
June Elec. & Meehs., 1908; January, 1909; April, 
1911; October. 1912; August Elec. Experimenter. 
1913, January to April; 1914, January and April 
For these will give 40 Elec. Mag., 2.000-ohm head¬ 
set, or cash. Harold E. Illckey, 1435 Howard St., 
Phi ladelphia, Pa. _ 

NAVY Type Loose Coupler; new: $8. Also com¬ 
plete portable set. What have you to exchange: 
Hathaway, 850 Fulton St.. Brooklyn, N. Y. 

FOR SALE OR EXCHANGE—Westinghouse step 
down transformer, type A, 10-volt amperes, 60 to 
133 cycles; In A1 condition. Will exchange for 
Type O Crystnloi. or 2-inch coll. W. Beattie, 517 ; ; 
Chestnut St.. Lebanon, Pa. 

FOR SALE—Two good electric motors In first- 
class condition; 1-12 horsepower, $5; 1-6 horsepower. 
$8; 800 feet of good comedy moving picture film, 
$4. II. David. 711 S. Ivedzle Ave., Chicago, Ill. 


I WILL EXCHANGE a high-grade cornet for u 
half or iniarter K.W. wireless transformer. Have 
a lot of copper ribbon for sending transformers. 
Will sell It out at 3 cents per foot. Henry Graves, 
Jr., Geneva, N. Y. 


SALE OR EXCHANGE—One Wooden toy motor; 
1-20 ohm sounder: 2-50 ohm relays: 1 small Leyden 
jnr: 1 D.P.S.T. switch: 1 voltmeter; 1 telephone 
transmitter. Alexander V. Bollerer, 77 Linwood 
St., New Britain, Conn. 



k 


FOB SALE OR EXCHANGE—New $7 electric mi- 

acae*. projector; guaranteed; ^4-inch coll, wire- 
\rm key. loading coil with switches; $3 Murdock 
Tartar:-. - gaps, powerful battery motor, ex- 
celle&t portable receiving set, stamp collection 1,000 
rare i*- - - Want Brandos Transatlantic phones 

«Bri wirele** apparatus. Write D. Goodman, 118 
Seven xh i vc„ McKeesport, Pa. _ 

WILL EXCHANGE—A 1-K.W. closed-core, high 
T and cash for a Type “D” re- 

c^.niig tr»i -f riner. De Luxe or Blltzen tuner. All 
cecTeapoodrnci or propositions answered immedlate- 
ta B. Hawley. Jr . 912 College Ave.. F-rt 

Worth, Tex. __ 

WILL SELL—3.000-meter mahogany, factory- 
mad.- coupler, new type S Dynamo-Motor 

cheap; Gravity cells, variable condenser printing 
press motors: can use spark coll. Write anyway. 
Carl Barnckol, 2317 Milwaukee Ave.. Chicago. Ill. 

FOR SALE OR EXCHANGE—$45 E. L wireless 
goods, shotgun. S-volt dynamo, 400 exposure kodak, 
Oliver typewriter. Electric vacuum cleaner, S-ineh 
fan. Moving picture camera and outfit. Vomer 
Hicks. Marion. Ill.___ 

FOR SALE—$17 takes Blitzen receiving set In 
perfect condition, without phones. If interested 
write Chester Fuss, Little Valley, N. Y._ 

FOR SALE—Fleming valve detector, new, $3, 
cost $6: 1-ineh Bulldog coll, with extra large 
platinum points. $2.50: No. 9260 Sending condenser, 
$1.50: Polarized relay. 50 ohms. $2.50 Every¬ 
thing good as new. Max Kuhne, 94 River St., 
Hoboken , N. J. _ 

FOR SALE— % -inch Spark Coil. $1.35, postpaid; 
Spaulding single end punching bag cover, 50c.;; 
both good condition. Paul S. Potter, Ricevllle, 
Iowa. __ 

WILL EXCHANGE—New three slider Tuulug 
Coll. 8 x 12 Inches, tested for Arlington, for serv¬ 
ices any live boy can render. For Sale, slightly 
used V 2 -kilowatt ’‘Blltzen” transformer. Lloyd 
Orm, Pitman. N. J._ 

WHAT have yon to trade? Join my Bureau of 
Trad— Have over 500 members: trades arranged 
MX* he re. Send for full particulars. 3820 Lee 

. St Louis. Mo. 


TYPEWRITER—Cost $100. Good as new. Will 
•taiC' - r $18 Camera, Electrical goods. Books, 
ggtatarr Goods. Musical Instruments, Athletic 
ptafc Wryr>. Automobile Accessories; $18 Cash, 
* OC*r What have you? Write. Particulars 
H Victor King. Box 3461, Boston, Mass. 

autix— Clapp Eastham Ferron Detector, $5; 
|M tatalar condenser, $3.50; Brownie No. 


condenser. 

it am I offered? Win. Mat- 
■ A Co.. Buffalo. N. Y. 



FOR SALE—1,200 meter, loose coupler, $2.25; 'A- 
inch coil, $1.50; fixed condenser, 25c.; plate con¬ 
denser, 35c.; upright detector, 60c.; Simplex type¬ 
writer, 60e. C. Stanley, 405 Jersey St., Buffalo, 
N. Y.___ 

FIRST REMITTANCE of $1 gets a coherer and 
decoherer complete; never used; postpaid. Instru¬ 
ment worth $2 when new. Wtu. D. Wagner, 123 W. 
4th St., Duluth, Minn. _ 

WILL EXCHANGE—A 6-volt, SO-ampere Willlard 
storage battery for polarized relay or phonograph, 
or what have you? Samuel Cohen, 1936 Pitkin 
Ave., Brooklyn, N. Y._ 

FOR SALE—A Baker electric coupe in first-class 
condition with new batteries; three passenger. Ou 
account of illness of owner, will sell at bargain 
price of $500; cost new, $3,200. S. Gernsback, 817 
West End Ave., New York City._ 

WANTED—One Bulldog 1 inch or l&-inch Spark 
Coil. I. Wiley, 1214 E. Madison St., Portland, Ore. 

FOR SALE—Resonator, 7oc.; Potentiometer, 
75c.; Helix, 75c.; Variable Fixed Condenser, 75c.; 
Fixed Condenser, 25c.; Galena Detector, 60c. 
Leighton Gilbert. Bristol. N. Y. 

FOR SALE—A complete wireless sending and 

receiving outfit. Cost, me $40. Will send for $20. 
For complete list of instruments send to following 
address: Horace Iiinz, 327 Old Bergen Road, Jer¬ 
sey City. N. J. 

FOR TRADE OR SALE—Good D. C. Fan. fourth 

K. W. Transformer, fine Alto Saxophone, Revolver, 
etc. Will trade Home of these for a good Micro¬ 
scope. Also want Cnmern, Storage Battery Motor, 
X-Rny Outfit, etc. Send your list and make 
offers. L. Smith, Oak St., Ashland. Ore. 

BARGAIN—Dally Life of a Railway Mall Clerk, 

Modern Business Penmanship, New Commercial 
Arithmetic, Civil Service Manuals 1, 2 and 3. 
$3 takes entire lot. Murk Kistler. Centreport. Pa. 

FOR SALE—1 De Forest Audlon - Detector [with 
new bull) and batteries). $15: an E. I. Co. 6.000- 
meter loading coil, $1.50; Fixed variable condenser, 
$1: oscillation transformer. $5: a pair of 3.000- 
ohm “Government” phones. $5: Variable condenser, 
$2: a Bunnell Mascot Rotary variable condenser, 
$0; « 5.000-meter nnv.v type loose Coupler. $5. 
These instruments are In first-class condition. 
Other apparatus on application. If Interested 
write George D. Todd, Jr., New Albuuy, Ind. 

HAVE one - 110-volt D. C. Fan Motor, one A. C. 
110-volt, 125-cycle ’’Emerson” Fan Motor, one Vol¬ 
ume of “Practical Electricity and Engineering" 
and four volumes "Electrical Review and Western 
Electrician" and some cash. Will exchange for 
any first-class wireless apparatus; want phones and 
Audlon Detector. What have you? John Kidd, 
121 Leslie Ave., Niles. Ohio. 


WILL SWAP electrical chemistry and books on 
physics for anything useful. Henry Prlebe, Kent. 
Ohio. 


WANTED — One-Inch spark coil and gap; good 
condition, nave electric engine and car. 80 feet 
track; one railway switch: same ns new; value, $9. 
L. D. Smith. 2S Pointer St.. Newark, N. J. 


EXCHANGE — A Gem adding machine In goM 
vorking condition; cost $10. Want a pair Brandes 
rrnnsatlantlc phones or a good 110-volt Universal 
,w.tnr ur.eeii r.-imfe from 3.000 to 8.000 r.n.m. with 


FOR SALE—Two one-inch colls, $2.50 each; two 

small motors. 50c. each; quarter-inch coll, 75c. 
Moorshfelder, 34 Ketchum PL, Buffalo, N. Y. 


FOR SALE—Four H.P. Excelsior motor cycle en¬ 
gine with carb.. $15; 4 n.P.. 2 cycle, 3 port en¬ 
gine: use as stationary, marine or portable, with 
carb. coil-less oil cups: used very little; $25: one 
set cycle car wheels, axles, tires and tubes, set of 
steel castings for four cantilever Krupp springs. 
$60. For further description, E. W. Jenny, 3S21 W. 
34 th St., Cleveland, Ohio. __ 

FOR SALE—Complete Wireless Ontflt. Consists 
of double slide tuner, condenser, potentiometer, 
detector, buzzer. 1,000-ohm receiver, lb<-inch coll, 
fluted zinc gaps, helix, condenser and key. All 
mounted on suitable base. No home-made instru¬ 
ments. $6. Portable receiving set. consists of 
loose coupler, galena detector, condenser: all In 
good case. $2.50. Motors, telephones, cameras, 
aerial and magnet wire. Write for partleulnrs or 
send money. Everything guaranteed. Paul Wood- 
ward. Rodney, Town._ 

WANTED - 2 . 0 OO ..inn headset, or one good lOMfe 
coupler. Have relay marked 200 ohms and sounder 
marked 20 ohms. Will trade for any of the above, 
or will sell cheap. Wilber E. Dittemore. Redmond. 
Ore.___j_ 

SALE OR EXCHANGE—Complete wireless set. 
consisting of 1-lnch coll, helix, gap. condenser, 
key. aerial switch, double slide tuner, galena de¬ 
tector, receiving condenser, single headset, Brandei 
1,000-ohm receivers, binding posts. Will either 
sell or exchange for Audlon or Variable condensers. 
Jeter Pinkston, Vuldosta, Ga.__ 

EXCHANGE—Murdock Tuner, variable, cash for 
y 2 K. W. condenser; also other apparatus to ex- 
ehange for good transformer. Give description to 
Arthur Sacka. 2670 E. 40th St., Cleveland. Ohio. 

FOR SALE—Large Electro tuner. $1.75; variom¬ 
eter. 50c.: 11-plate variable condenser. 75c.: 9-volt 
rotary gap <S electrodes). $2.50. All instrument! 
in excellent condition. Stuart W. Pierson. Car¬ 
rollton. 111. 
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“HVTONE”— y 2 K. W. set for sale; condition 
excellent, price very reasonable. This apparatus, 
operating station 1HA, now 1ZW, has covered re¬ 
markable distances. Record, 650 miles. Come and 
iuspect apparatus personally if possible; if not 
write for photo and description without delay. 
Have just installed more powerful set. Wm. H. 
Allison, Worcester, Mass. 


A COMBINATION 4 x 5 or 5 x S Plate Camera 
(Tripod, one French und one Morrison Wide Angle 
Lens (each cost $25), Plate Holders, carrying 
cases, etc.; a bargain. W. E. Day, Pittsfield, 
Mass. , 


I nAVE 3 transmitters, 2 ringing Fixes, 2 tele¬ 
phone receivers, 1 desk telephone, 1 Edison Pri¬ 
mary battery, 1 telephone generator worth $25. 
Will swap for wireless set or apparatus. R. C. 
Ray ley, 16 Main St., P lymouth, N. II. 

FOR SALE—Set Ives Electric Train, 3 pieces'; 

8 Curve, 10 Straight, Third Rail Track, practi¬ 
cally new, worth $6, will sell for $3.50. II. 
Ananiantz, 700 West Washington, Los Angeles, 
Cal. 

WANTED—A 2,000-ohm double headset, each re¬ 

ceiver 2,000 ohms. R. B. Watt, Box 1, Staple- 
ton, N. Y. , 

FOR SALE OR EXCHANGE—Rotary Spark gap 

to work on dry batteries, Geisslcr tube, Harper’s 
Aircraft Book. Spark gap, set of Meccano No. 3, 
Carl Scternfeld, 305 Le xington Ave., New York. 
FOR SALE—Omnigraph Dunduplex transmitter, 

sounders, relays, keys, aerial insulators, small 
motor, tape transmitter and wireless goods. Write 
for list. John L. Bowman, Reinholds, Fu. 

FOR SALE—$14 electric railway, $5; $2 omni- 

graph, $1; $6 worth Magic, $3.50; two $2 stamp 
albums, $1 each. For particulars write Franklyn 
Strntford, Bentley Ave., Jersey City, N. J. 

FOR SALE—2 Electrolytic Detectors (new), $1 

<*aeh; 1 Three Slide Tuner, $2; 1 Toy Motor, 50c. 
All in perfect condition. Miles F. Ham, 21 Crosby 
St., Augusta, Me. 

~ FOR SALE OR EXCHANGE—160 Watt Bet, 

value $15; 400 watt impregnated condenser, $8: 
Davis battery motor, $4; Stevens single-shot rifle, 
$7. Write for list. Money or transmitting appa¬ 
ratus wanted. Make offer. H. Smeltzer, Norwood, 
Mass. f 

ELECTRICAL—35 K.W. Westinghouse Alternator, 
right for a small town plant, $300 in payment* of 
$20 per month. 18 K.W. 220 volt direct current 

K nerator will carry 000 regular 10 candle Tungsten 
mps, $200 In payments of $15 per month. 16 
cells storage battery In good condition $35. Elec¬ 
tric Bath Cabinet $25. Box M, Troy, Ohio. 


FOR SALE OR EXCHANGE—Stevens’ *’Favour¬ 
ite” 22 cal. rifle, value $3; will trade for Crystaloi 
or Radioson Detectors. Gartz Windenburgh, La- 
mont, Iowa. 


EXCHANGE—Brass upright Microscope, $1.75; 
Kodak. Premo Jr. No. 1. 2*4 x 3J4. $1.80. Want 
Loose Coupler, not home-made. Porter Bennett, 
Mesquite, Tex. , 


FOR SALE—l^-H. P., 110-volt A. C. motor, 
$27.50. Will buy or trade 2-inch coll. C. P. Kel¬ 
ley, Irving, Ill. 


FOR SALE—1 x 5 print washer, used once; two 
8 x 10 trays, dark room lamp, Drake's Multiple 
Picture attachment, size 4x5; acetylene bicycle 
lamp; Year 1913 Scientific American, Spauldlug’s 
Note, Speller. Write for description and prices. 
Donald L. Zook, Denver, Ind. 

FOR SALE—First-class wireless set at mod¬ 
erate price. Write for particulars. Gogerty, 210 
Reid Ave., Brooklyn, N. Y. 

FIRST MONEY ORDER for $10 takes either juy 
1G-V. dynamo or J4-H, P., 110-V. D. C. Motor or 
1-H. I’. Gas Engine. Maurice Lane, Geneseo, Ill. 

FOR SALE—One Electro Loading Coll, $1.75; 
one Electro Loose Coupler, $2.25; one No. 2 
Brownie Camera, $1.60; all for $5. Merwln Flnkel- 
stein, 308 Eddy St., Ithaca, N. Y. 


FOR EXCHANGE—Eastman folding kodak. Med¬ 
ical Coil, Stepdown Type ”N” transformer, cost 
$4; Electro and Delta electric bicycle lamps, Bopk 
"Practical Electricity,” cost $2; two electro mag¬ 
nets; all goods new; value $23. Exchange for 
good wireless receiving set. Write and tell what 
you have. Ray M. Casper, 621 E. Inuis St., 
Salisbury, N. C. 


EXCHANGE—Variable Condenser for Telegraph 
Instrument, Switch Block, Silicon Detector and 
Fixed Condenser for Telegraph Instrument; Mur¬ 
dock Spark Gap and Buzzer for same. Harold 
Bonney, 103 Spruce St., Pann, Ill. 

EXCHANGE—Solar bicycle lamp, cost $2.50, for 
water motor, standard thread faucet. B. Bergman, 
120 N. 109th St., Chica go. Ill. 

FOR SALE OR EXCHANGE—Loose Coupler, 
tuners and other wireless apparatus; have a num¬ 
ber of pieces. Make offer. William Lesky, 2800 
Snyder Ave., Philadelphia, Pa. 

FOR SALE—Entirely new pumping outfit, 1 y 2 
IT. P. engine, 10-foot licit puinpjack, $26; good 
coaster brake bicycle, $9. Frank Fish. Geary, 
Okla. R 1. . 


FOR SALE OR EXCHANGE—One Spark Gap 
mounted on marble base, 50c.; one Cat Whisker 
Detector mounted on slate base, 60c. R. A. Clapp, 
Groton, N. Y. 


FOR SALE OR EXCHANGE—One motor and 
bicycle. Write for particulars. Lloyd W. Cam¬ 
eron. West Colling8wood, N. J. , 


FOR SALE OR EXCHANGE—Sending and Re¬ 
ceiving set. All in good condition. Write for 
Information. Anythony G. Jurincic, 9550 Commer¬ 
cial Ave., Chicago, Ill. 

FOR SALE—3A Brownie Camera (post card 
size). It is brand new; has never been used. 
Price $9, if taken at once. E. Haugerud, Scap- 
poose. Ore. 


FOR SALE OR EXCHANGE—Chemical labor*-’ 
tory outfit, nearly 300 pieces; will sell whole or 
in part. 8 Vol. Cyclopedia, I. C. S. Text-books of 
Chemistry and Electrical Engineering. Also other 
books and articles. Sell cheap for cash. Will 
exchange for suitable articles of equal value. 
Complete lists exchanged. M. Wand, 118 Crane 
St.. Schenectady, N. Y. 

WANTED—Receiving and sending instruments. 
Transformers from 1-6 K .W. to 1 K. W.. Vari¬ 
able condensers, etc. Have one set of six booka 
of the Practical Reference Library (fine). Auto¬ 
mobile course, rifle, relay, omnigraph, story books, 
camera, revolver, home-made voltmeter, ammeter, 
galvanometer, Wheatstone Bridge and old maga¬ 
zines. Walter Franseen, Woodhull, Ill. 


WANTED—Crystoli detector and variable con¬ 
denser by September 20 for portable set (2-swltch 
navy type tuner, detector und condenser), moving 
picture machine (electric), value $4.50; ^-lnch 
spark coil, in excellent condition. Thomas 
Steringer, 260 Hudson St., New York. 

FOR SALE—Duck’s new 1915 Detector with sili¬ 
con, 1 New Rotary Spark Gap; never been used. 
All for $5 cash. M. H. Chapman, Baldwinsvllle, 
N. Y. 


HAVE j4-inch Coil, zinc Gnp, strap key, 4-plate 
condenser. Trade for loose coupler or Brandes 
receiver and Double headband. Garwood, 84 King 
East, Toronto, Canada. 


WANTED—To buy a few Geisslcr or vacuum 
tubes, also an X-Ray tube. Albln Lundquist, 
Cable, Wls. 

EXCHANGE—One Companion Lathe and Scroll 

saw in good shape, price, new, $S.50, for 2-Inch 
Spark coll or other electrical apparatus. Leland 
Jones, Warrensburg, Mo. 
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BOOKS 


YOU 

Never will be uble to understand yourself, much 
less GOD’S PERPLEXING WAYS, nor a great 
many other problems of LIFE and AFTER-LIFE, 
unless you read the results of thirty years’ Inves¬ 
tigation by Erardus Sagra, entitled "THE MIGHT 
OF TRUTH"; a production in a a oonoise a form as 
possible; not based on imagination or possibility 
(called hypothesis) but on plain self-evidence; writ¬ 
ten in popular language; and, bo far, not refuted by 
the most eminent men of science or religion, for 
the simple reason that they learned the Truth, 
which in itself is Divine. A progressive reader 
suys: "You do not know how much help and satis¬ 
faction the results of your investigations gave me." 
Another render said: "Your production ’TIIE 
MIGHT OF TRUTH,’ Is the most beautiful book I 
ever read." Index and first 4 pages Mailed Free 
on application; and If you save this copy of THE 
ELECTRICAL EXPERIMENTER you can save 50c. 
(the retail price Is $1). 

In case you order "THE MIGHT OF TRUTH,” 
enclose this announcement with your order, which 
will take a few days to fill. Money refunded if 
anyone can prove an untruth in this announcement. 
Address M. T. Dept., Box 2034, Middle City Sta.. 
Philadelphia, Pa. 


HAVE YOU SEEN A COPY ?—Amateur Photo- 
grapher’s Weekly, $1 per year; weekly prixe com¬ 
petitions; criticisms; print exchange; Illustrated: 
many features. Three months’ subscription 25c. 
Amateur Photographer’s Weekly, 915 Schofield Bldg., 
Cleveland, Ohio. 

360 POPULAR TOASTS—Selections suitable for 
all occasions; Just what you need at an evening 
supper; 10c. Wedge Manufacturing Co., "KM.," 
Binghamton, N. Y. 


FORMULAS 


ANY FORMULA you want; 20 cents. Edwin 
Powell, 1206 E. Capitol, Washington, D. C. 

BOYS—Make a small electric stove; easy to make; 
uses ordinary house current; dime for complete di¬ 
rections. Richard Gaillard, 1719 Pendleton St., Co¬ 
lumbia, S. C. 


FORMULAS 


INKS—8c., 4-25e. P. Waldie, 21 Woodbury, Bev¬ 
erly, Mass. 

FREE—Six valuable formulas. Easy to make— 
inetal polish, "Resisto” cement, transparent soap, 
washing compound, eczcmn treatment, complexion 
beautiller. Send 2c. stamp. Daley & Meyer, 688 
President St., Brooklyn, N. Y. 


HOW to nickel plate. Formula, $0.50. E. F. 
Ball & Co., Buckland, Conn. 


FOR INVENTORS 


DRAWINGS made for inventors. Consulting 
Engineer, EE-3240 Seminary Ave., Chicago. 


HELP WANTED 


EARN MONEY nt the fairs; instructions, 50c. 
E. F. Ball & Co., Buckland, Conn. 


MISCELLANEOUS 


THERE Is but one Telegraph School that places 
all graduates direct In the Railway Telegraph serv¬ 
ice. It is Pelnars, Madison, Wls. 


A POWERFUL oxy-hyd. dissolving view stereop- 
ticon outfit capable of making a 40-foot picture; 
complete with lecture sets and large assortment of 
colored dissolving views; a rare chance to get a 
large outfit at small price. W. E. Day, Pittsfield, 
Mass. 


FREE DEVELOPING—Postcards, prints, 2c.; 8x10 
enlargements, 20e.: coin. Emil Spraucr, Hamilton, 
Ohio. 


25 POST CARDS—No two alike; 10c. Chas. Phil- 
dlus, 510 East 120th St., New York. 


MODELS 


MODELS, dies and manufacturing for inventors, 
by builders of "Tools Thnt Work." La Croix Tool 
Co., 214 N. 21st St., St. Louis, Mo. 


MODELS 


GASOLINE and Steam Engines, 1-10 to 10 H.P. 
engine castings. Dynnmos and motors, 1-30 H.P. 
up. Complete electric light plants, $35. Send 
stamp for Bulletin 105. Dynamic Manufacturing 
Co., First Nationnl Bunk Bldg., Chicago. 


PATENT ATTORNEYS 


PATENTS without advance attorney’s fee*. Not 
due until patent allowed. Send sketch for fro* 
report. Books free. Frank Fuller, Washington, 
D. C. 


PATENTS SECURED OR FEE RETURNED. 
Send sketch or model for free search and report. 
Latest complete patent book free. George P. 
Klmmol, 254 Barrister Bldg., Washington. D. C. 

DON’T LOSE YOUR RIGHTS to patent protec¬ 
tion. Before proceeding further, send for our blank 
form Evidence of Conception to be signed and wit¬ 
nessed. Bonk, instructions and advice free. Lan¬ 
caster & Allwine, 242 Ouray Bldg., Washington, 
D. C. 


STAMPS AND COINS 


STAMPS, 100, ALL DIFFERENT. FREE—Postage 
2c. Mention paper. Quaker Stamp Co.. Toledo, Ohio. 


WIRELESS 


$10.00 Commercial Keys for $4. Money refunded 
if not satisfied. Massie Wireless Telegraph Co., 77 
Washington St., Providence, R. I. 

LOOSE-COUPLED receiving set; uses switch- 
points; wave length, 5,000 meters: will receive Ar¬ 
lington 1,000 miles; price, $5. E. F. Ball & Co., 
Buckland, Conn._ 

RADIO queries answered fully and promptly; 8 
for 10c.: S for 25. J. L. Green, Radio Information 
Bureau, Rosser, Man. 

GALENA DETECTOR—Marvelously sensitive; no 
adjusting; cannot burn out: lasts indefinitely; only 
35c. H. Gerrodette, 1043 East 17th St., Brooklyn, 
N. Y. 


You benefit by mentioning “The Electrical Experimenter” when writing to advertisers. 
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(c) Klnmide CoH. —The lviuraide ooi'I, the ingenious invention of 
Mr, T. B. Kiumide, of Boston, is u special modification of the Tesla coil 
aud possesses many features of merit 1 Among other Things Mr, Kiii- 
raide remarks; “The coil I have succeeded in making was the result of 
the repeated breaking down of the Rulmkorff coils, ranging from six 
to eighteen or twenty inches. I have succeeded very well in removing 
from the apparatus the danger of destruction so common to (he ordinary 
BnhmkorfT coils, etc. My object was to remove the high-potential 
region of tlie coil as far as possible from the primary. In my coil this 
lias been done, the low potential region of the single coil l>eing the only 
part it could come in contact with * * * * the moment Hie current 

is broken, the lines of forte collapse and fall imvartl in the direction of 
the arrows. (Fig. TO.) In this way the highest potential is produced 
in the outer terminal of a thin flat spiral secondary, if located in the 
plane of the arrows, and the low potential at the centre. By that method 
of winding, as the turns grow longer, the resistance per turn increases, 
and the tendency of the discharge to pass from one torn to the oilier in* 
creases. If a .suitable primary were placed on the outside of this second¬ 
ary. the reverse would be the case, and hence the tendency to break down 
would be entirely removed in the section of the secondary. In my coil 
This is the arrangement adopted, and Lhe lines of force fall away from Urn 
centre towards the primary iu the direction of the arrows in Fig. 80, pro* 
during a very high potential at the centre, and practically very little or 

1 American Klccim-Tliarapeutfc 4Mjru(li»u, Jid>l at lUrffulo, New Yorlt f S«pleiu* 
ln*r 24-20, 1001. 
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li L lit'T RO~T H EB APEUT I C& 


im ]M?u-i 3 f.iit; nl Uiv Diitci’ tin iis, that tk- raitiT in the 

proportion uf about six indies toward* the earth win? whilst the outer 
UtUlLulI (llnKbarg^ Htmui lfiree*f»Hrl)» uf an Lm h nnly. Tg remove all 
tendency uf tlUrlisirgv towards the primary, two of those rolls wei'e placed 



Fid, of Furae tall :q tUo urtwaln tlw Oflder form of oolL 

s£d<? hy dtie (sm Kiu. 81)* The two primaries are so arranged that » 
high-potential positive ami ne^itivc is obtained frttm iJieccnti* I terminals 
of ihn HeccmdaripH. Thera is practically no tendency whatever iit Hits 
h>i s ni of coil to hrenk down . 31 



Fuj, E» 4 —Sbowi* the wrtuiifrpnicnc ty- trhJeb tie tines of frirw Ml nvniy frtui itw 
centra inmnni m» pnrrmrr p m inti k-niri fry LI n- urowf. 

In order to present hi u duikr mid hint' manner the pwiiHfiritt's isti.fi 
advantages pos&gtttf by (his recent Invention* it is thought ^irw to 
append th« i following abridged description- 

The cei] consists of two separate secondaries with their primaries 
connected in series- Each secondary lus :i high- and low potential 
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the kOntgkn ray apparatus. 


1S3 

terminal, due lo Hi? petition and Lhe mul'imd ef winding Liie primary. 
Tlit primary is legated ouf.sjdc i]|« snoiuiurv winding. The HaeoiLtbirm* 
artt wimuid in single Hut disks and Lk h in Hieftima plum? ns (he piiiiKiries; 
u r f!li this iin L lUiJil of construe! mil tin 1 discharge inmi Hi? two terminals is 
vastly (Liflc'rs'iit, Tin? jioLoatiul :■< t,h* rental} terminal of the gefiou&aiy 
is eitreiauly high. white that of the outer turns liuar (Lie primary is very 
low. Uy connecting tin- outer termriwteof two caioh HRCuiidnries in series, 
(he potential of (lit) outer turns entirely disappears kuec Limit is no 
tendency to dtodulgt: into the primary. 

Then; Is absolutely no litaliu^ in Uie primary of the JCmruide coil, 
fis is the cflfle with tlie RuJuukurff, so that the insulation can not 1** 
incited, nor La there heat generated trlitre if mil iu any way iiffect this 
ilelicaie part or the apparatus. 

A valuable feature is I hr nnttr-toolwl spark-gap. The hoiil ordina¬ 
rily iteveloped iti. various Quarts of other coils is loculi seed here, whew it 
fati I« com] for wUhouL troulik or risk, iu oilier coiLs there i* a single. 



Fie?- Sl P —Shnws thfl iTrmaimrnCrtt al iwa GqlU iS^l" Tiy : A P A, pvCnruliuy: B, H, |‘flituir*. 


discharge from every interruption ftf the primary circuit. With Mi is 
spark-gap we have a highTmpjPuey apparatus giving many hundred ilis- 
Ch&rgCfi, nr singings, in the Hoenndary for every break or ruvcnsil in 
the primary. Tliis diminishes 1 he time of expiwmre mid increases the 
steadiness of the ilium inal ion of the actecm 

The interrupter is solid Hud dnrahh 1 , ninl with the spark-gap 
I'mbiilks on culin;fy new priLiciptfe running at constant speed (ill Iho 
motor is stopped. The ulremat i ng noil requires no interrupter, inn ilm 
Kpirk $ip is (.sseiilk). Tin- use of so ILtlle wire in Hie coll makes I lie 
apparatus compact, strong, and piudabki, The current coiisomed is about 
two hundred watts. 1| may lie at i ached io ruty imnudesmil lonip socket, 
either direct or alternating current, 
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A NEW THEORY ON ETHER AND MASS-ENERGY RELATIONS 
By Nikola i. Trbajcvirfl (Nicholas! Tcrbo) (I8B6-I973), September 24, 1959 

To Dr. James Corum and Dr Jasmina Vujic 30 October 2000 

From- William H Terba 

Enclosed is a copy of my father's space-time physics theory that he developed over forty 
years ago. I had set it aside several months ago to send to Jim. he being one of the few 
people 1 know who has both the knowledge oflhe field and ihc (hoped for) willingness io 
review and comment on what is to me is a fairly esoteric subject When I mentioned the 
work to Jasmina during my October 14-17 visit to UC Berkeley to speak to her Tesla 
history course, she asked for a copy for review je was rhe spark i needed to get this 
elTort moving 

I’ve reread the work today The words arc easy, but the concepts aren't so easy for me so 
far removed from my physics education i It put me in mind of reading Stephen 
Hawking's "A Brief History Of Time " (t took me almost two transcontinental air trips to 
momentarily absorb his less than 200 pages of similar material) A lot of credit must go 
ro my college friend and tournament bridge partner, ihe late Burl Randolph, who spent 
many weeks with my father acting as a “devil 1 s advocate" to force dad to defend his 
theory, and then managing the organization of the work into its present readable form. 

I Burt got his doctorate in Mechanical Engineering at Purdue while I was getting my 
bachelor's.) 

This theory is a pretty substantial departure for my father Most of bis previous work was 
in the invention of various gears, most notably the basic patent on the Hypoid gear in 
1923. It was (he first gear design using the application of advanced mathematics (Tesla 
called my dad "my nephew, the mathematician.'') This theory was pretty aggressive 
considering the year, 1959, and my father’s age, 73 Research was complicated as the 
publishing of much new nuclear science technology was restricted for security reasons, 
so more credit is due for dad’s creativity I know he spent at least seven or eight years 
developing his knowledge in the field. 

I would appreciate a couple of very brief comments done al your Leisure. (really have 
only two questions that need resolution for my satisfaction, first, was my dad really on 
to something important, or was it too much of a leap ■' Second, is the theory good but 
outdated, or overtaken by current science? 

You may distribute this material to your academic colleagues if you wish 
Thanks, 

Bill WHT/njtkl 
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A NEW THEORY ON ETHER AND MASS-ENERGY RELATIONS 

(Time and sjjdtic arc discontinuous and consist 
of indivisible quanta) 
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FOREWORD 


This J^per deals with the Structure q( the universe, the nature of Space and 
time and the man h- energy relations. 

The Subject matter is of the kind which is not readily approachable either by 
laboratory experiments or mathematics. It is the product of free invention. 

Nevertheless, the paper contains several ideas relating to nuclear and thermo¬ 
nuclear energies, the theories of quanta and relativity, which may have important 
practical consequences. 

The writer Spent a lifetime as a free-lance engineer and inventor. It is 
another object of this paper to demonstrate that the art of invention, when pursued 
purposivcly, diligently and professionally, may easily become a most valuable 
tool in Scientific research. 

[ wish to express my particular thanks to Dr, 3, W, Randolph who has read 
the first two drafts of this paper and has offered a number of valuable suggestions 
in this connection. 

September 24, 1959 
Santa Monica, CalEf, 
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1. Diitilliilimlity everywhere 

It- is well known that matter, energy, electric charges and actions are all 
discontinuous and appear an quanta, i,e. t in small and indivisible units or 
bundles. 

It is the Object of this paper to show that the quantum principle extends 
throughout the world and embrace!) spates, time, inertia, gravitation and every- 
thing else. 

The great German philosopher Kant wrote 200 yearn Ago: "A body consists 
of pirticlei, a motion consists of motions, apace consists of spates and lime 
consists of moments. All physical processed arc staccato, " This Uncanny 
prediction is held here u> bi. true, as it will be presently shown. 

The so-called space will hereinafter he referred to by the term "ether." 
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2* There Must be An EtbfiK 


- 2 “ 


Ever since Newton^ through MaxWellj Herts, Lorentz and Einstein, there was 
a profound belief among scientists that Action at a distance among material particles 
was Utterly impossible and what is sometimes called the "empty Space", must 
possess Some sort of metric or structure which enables the particles to cooperate 
by means of fields. 

Einstein called Other "a four-dimensional Space-time continuum", but 
occasionally he Would use tilt word ether , as in this quotation: "Space without 
ether is unthinkable Iot in Such a Space there would be no propagation of light". 

The difficulty in defining of what ether is, or should be, is found in the fact 
that ether must do so many different things at the same time. It is non-mate rial 
end yet it interacts with matter. It possesses no Inertia and is not subject to 
gravitation and yet, it is inextricably linked with those two phenomena, and so on. 

tdichelSon-Morle y experiments have definitely shown that there was no ether 
drag,. Light, which was supposed at that time to be ati entirely ethereal phenomenon 
Showed a most baffling discrSpancy in that its velocity was constant whether it was 
measured in tht? direction of earth f B motion or against it. This led to the w«U known 
theory of relativity about which Dr. Soddy Once wrote to the effect "Einstein'fl 
principle of mass and energy equivalence is a profound truth and a fundamental law 
of nature which, however, was derived by faulty logic,' 1 

In this discussion we shall attempt to revise and amend radically the theories 
of light and relativity, 

D 1 Abro said onco that in Einstein the Old-fashioned ether was "reinstated in 
the guifln of a metrical field of the space-time". He further thought that Einstein's 
geodesic linen must be "a tariffed form of matter or a reality of a category 
different frojn matter", 

KcWtOn believed in absolute space and time, but he did not believe that what 
he called the "brute masses" could possibly act one upon the other without an 
inter von mg medium, Heitler thought that the discontinuous happenings and jumps 
in atoms "might be caused by some outside influence' 1 * 
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liorn said: "Ether must be something very different from ordinary ter res* 
trial substances", 

De Bothezal conjectured: ‘'maybe ether is just an even mesh of threadlike 
sub elect run 9 11 . 

Wey! said; ''The centrifugal and other inertial forces take their origin from 
the metrical Structure of the world”. 

Dantzig said: "Gravitation is not affected by the velocities of bodied 1 '. We 
now conclude: Ether must contain large amounts of energy and/or matter of a 
sub-gravitational and a ub-inertial Character which vibrate a on the Principle of 
standing waves such as are found in cavity or black body radiation^ 

The above statement Implies that both inertia and gravitation are quantized, 
Le., are cot infinitely divisible. Both possess a lower limit, just like electric 
charges or quanta of action, below which they cannot go. This is the novel aspect 
of this theory and it will be further discussed in this paper. 
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3, The Structure of Ether 


The Bl.ru ctureB of matter and ether must he complementary of taah other . 

Both must consist I}( two congruous networks of uquispated discontinuities* It 
is only ift this manner conceivable how it is possible for bodies to move through 
ether without a drag. 

From this it follows that time and Space must also be discontinuous and must 
consist of quanta. 

These statements when proved, may become factors of considerable importance 
not only in physic a but also in engineering. Once wc can establish a onc-to-ope 
correspondence between the structures of ether and matter, wc may determine the 
structure of ether from the structure of matter or conversely. Obviously this 
■'double-check" should be useful in many applications, as for instance in compre¬ 
hending the structures of various nuclei. The principle should also make it 
possible to verily this theory by laboratory experiments, 

It ia interesting to note that the Structure of ether may be determined by 
calculation only. It is possible to do SO, once the principle of complementarity 
between Space and matter has been accepted. 

Another interesting application of the principle of complementarity is that 
it explains the universal "tremor", as Dirac called it, which pervades ail the 
matter in the universe. 

As is well known, all particles of matter move, rotate or vibrate forever 
without any consumption of energy and without any visible cause. 

This [a due to the vibration of ether. According to this theory ether is a 
field of Standing and monochromatic waves uniformly extending throughout the 

universe* 

The matter particles act as impurities imbedded in the pristine cleanliness 
of ether and are floating around In its meshes in very much She same manner as 
the colored pollen grains move about in water in the Brownian effect. 
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Ether particularly resembles the cavity radiation in Kirchhoff'S black body 
furnace in all respects except that the radiation field Es of an incomparably higher 
frequency and is strictly monochromatic, 

Dirac’s “tremor 11 was noticed by many other physicists, 

Oaraaw called it “the restless universe 1 '. 

Dc Broglie said once: "the question may be ashed whether our customary ideas 
of time and space which Wc believe to be a perfectly continuous framework, were 
genuinely valid 11 , 

Zeno thought that time was discontinuous just like matter and wag composed 
of "moments 11 . Born referred to it as the ’'inexplicable stability of atoms". 

Jeans said "either cauaality or continuity must he renounced 1 '. He further 
said: “Bohr jumps prove that there is no continuity in space and time 1 ', 
p j a. Lindcmann stated that "if we postulate that the Space and time are not 
continuous, the whole quantum theory follows naturally as a consequence' 1 . Soddy 
said; "zero point energy proves that the state of rest in nature is unthinkabLe." 
Heisenberg and Other scientists at one time seriously considered the discontinuity 
of space and time. The units or quanta of space and time were named "hodon" and 
"chronon 1 ", respectively. 

We Shall now proceed with the calculation of the Space and time quanta. 
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4. Mevilanon of the Spa.ee and Time Quanta 

It was Htated in previous paragraphs that the principle of complements rity 
will enable us VO determine the structure of ether by calculation only. 

According EO this theory, the meshes of ether must correspond to the meshce 
of matter exactly. 

From this it follows that nature cannot build a particle larger in diameter 
than a Single mesh or cubicle of apace* This defines the diameter of the apace 
quantum d. 

Mosharaffa once Suggested that matter may be nothing but "congealed radiation". 
In the light of this theory. MoShAtaffa's statement is true. This gives us an 
interesting view out the possible origin of the universe. As the Bible says; "fiat 
lux", ether was the first and matter the Second, to appear on the scene of creation. 

Thus, the universe may be conceived as being a large mass of vibrating 

photon gas, which is energy, in which a Very small part consists of Impurities, 

which is matter, resulting from the partial condensation of that gas. According 

to an estimate made by Einstein and others, the solid matter in the vast ocean of 

30 

ether, i,e,, the photon gas, amounts to Only about one part in 10 

It Will be noted that while this theory is completely strange to all our percep¬ 
tions yet, mathematically it Ls ridiculously simple. 

This will come as a welcome relief to many of us who cannot find Sufficient 
time to enthuse about tensors, ChriStoffel and the Italian calculus. 

It is now possible greatly to simplify such abstruse doctrines as quantum 
mcclvanius, the theory of relativity, the relativistic mass increase, the dual 
aspect of light and many other difficult problems. 

The explanation is that the theory is self-complete and Explains the universe 
as if the universe were only a very large machine having a limited number of 
operations, all of which are strange, but not too complicated when compared with 
the tremendous complexity in Eoto. 
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As already slated, the wavelength of ether is equal to d which is also the 
diameter of the large fit nolid panicle which nature can build* 

It is assumed that the said largest particles are the neutron and proton, 
or, more correctly, the Solid cores of the said nucleons. 


A neutron or a proton then consists of a solid core which Ls assuredly 
spinning and is therefore surrounded by a photonic fuz7* ,. probably a modification 
of the de Broglie wave. The mass of this fuzz is very small and may be considered 
as negligible in this calculation. 


Hence the mass of the said solid core of a nucleon is tafcec to be very nearly 
equal to the atomic mass unit; 

-24 

m » L 66 x IQ gram 

The velocity of light t 1 J x 10^ cm/sec 

27 

The Planck constant h- 6. 6 x 10 ergS6c 


1 


Let N denote the frequency of ether, then-jj. will be the time quantum* 
velocity of light « . - 4 -P-rz ... *::~ r * = hid 1) 


space quantum . 
time quantum 1 


Mote than both quanta may be obtained entirely by calculation, i,e., without 
any recourse to experiments or laboratory measurement. 


All that ih required Ls to know the three great constants of nature namely, 
the velocity of light C* the quantum of action h, and the atomic mass unit m, 

The above three constants comprise among them the entire Structure of Che 
universe. 


The calculation may now proceed along three different formulas, respectively 
belonging to Planck - Einstein, de Broglie and Bertrand Russel. 

All three of these formulas express the same thing, that is, the equivalence 
of mass and energy and they can be deduced one from another. 
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ELflstem - Planck: 


1\ 


8 - 



Dt> ilroghe; 


d = 


h 


RuBBeh Energy lime of Qne vibration - action 4) 


Regarding the above Russel formula, Lt may be pointed Out that Russel was 
I tie fir a I H wij believe, who painted out that in the theory of quanta it g£ the action 
and not the energy of radiation which is of prime importance, Sasd Lord Russel: 
'■Perhaps a theory giving more prominence to action may be possible and may 
facilitate a simpler itaLtm^nt nf the quantum principle 11 * In this Theory, we found 
the above suggestion very productive as it fits into this scheme perfectly. 

The maximum momentum which nature can produce In a single particle 1 e the 
product of the mass of the said heaviest particle and the maximum velocity, the 
velocity of light. 

In Russel's formula, equation (4), the energy may he denoted with E = mc L 
and the time of one vibration is the time quantum, ^ r In do Broglie’s equation {i} 
the minimum wave length ia the space quantum d. Hence, we write: 



Hcncc p Eht maximum frequency (or action) which nature can produce and which 
is numerically equal to the frequency and also the action of ether is; 


N = Z. 3 Hit) 


per &*c 


The time quantum is the reciprocal of frequency^ 



7) 


The space quantum d is equal io^ 
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Noting that the Rp8.ce quantum d is also the diameter of the largest solid 
particle, the maitimiim specific gravity or density of the primordial matter is: 

Max* density J*38 x 10 L ^ gram/cm^ 9) 

The re suite so far obtained arO; 


upiicc quantum 

d * 1*32 x 10" l3 c rn 

time quantum 

4.4 x IO“ 24 sec 

max fe f rtqu^n^y 

N i 2,3 x 10 Zi per sec 

mitx» density 

- 1.38 X 10 1E1 gram/cm^ 
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5, The Theory of Unit Photons 

The theory of unit pholQnG ifi probably tht: mast sp-eculslsve and controv^irfljal 
pan of this paper. However, this concept cxpL-aina ao many things which efiuld nol 
be expLained before ibal we beHtvft the idea Is fundamentally correcL 

Einstein wrotifr oncei "'MactCr is where the concentration of energy ls great and 
field ia whore the eoaccnlrfttiori is small 11 * 

Wt already mentioned Mosharaffa who suggested that ^'matter = a nothing bul 
congealed radLatLo-ft r B A Soviet scientist,, J. Frenkel, voiced ft similar opinion when 
he W role: 1 Matter is a collection of int^r pc net rating dynftmical fields, electro^- 

magnetic and nuclear,, with material particles and bodies forming, nodal paints" 1 * 

How can We explain the true nature of a field? It is to bfc noted that ether r as 
herein defined, ia also a Iceld. Fields are not iubject to gravity, they possess no 
inertia and yel. they are capable a£ interacting with matter* How can that be? 

The answer La; 

T^ere are enttt[ea in nature which contain flub^gravUational and sub-inertial 
matte Fields are gych entities, 

When Einstein analysed the photoelectric effect, he cdeceived the idea and the 
word lp pholQfi ri # 

We usually is peals uf energy of the light quanta. However, it was Russel, 
previously quoted, who first pointed out that in relation it is the action and not 
the energy which is of prime significance. Action itf a product of energy and time 
in Which time represents the duration of a single impulse. Obviously the n, the 
shorter the pu|a e , the higher the quality of action during a given time interval. 

In this sense,, action replaces the concept of temperature in radiation and leads 
to tho application of the th&rmQdynamtcaL law of entropy in radiation. 

In the preceding paragraphs, w G postulated the geometrical structure of ether. 

It appears that both Space and time are atnmicEzed. Space is divided Into a network 

of small cubes, or possibly spheres, each having Ehe edge, or the diamfeter, eqt^l 

■ 
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to i. 32 x ID cm, whilt time is divided into moments, each moment lasting 

-74 

4.4 X JO E*eu In the dodueGl&n stated, only three w^ll known eongtHiUs of 
nature wetr u^cd h The moat important of the threti Seems Ip be Fl&nck'B utlil 
of action, h - 4+6 x ergeee, 

It is- B of cDuraGj to bo under Stood that the quantised s n;i l: e -ti me concept 
applies only to the Inside of the universe which is considered finite, Whai lies 
beyond, it is impossible for ua to know or even imagine* 

The fact remains that the concepts at space and time arc meaningless and 
wholly mathematical* unices something is happening in them. Thus, Wo must ask 
ourselves the question: Why should those two enljlios be quantized and hpw? 

The only consistent answer Ja; The Space mwt be full of energy. As Max Born 
Once remarked: 11 A vibration is impossible Unless there £s something to vibrate 
with 1 ". That ri something 11 consists of unit photons. Inasmuch as energy and matter 
are equivalent and convertible One into the other,, it follows that spac* 1 must al&o 
contain matter. 


Just bscauS-e matter and energy embodied in other as defitifrd here are not 
detectable by any of our instruments or &en9cs and that they arc not Subject either 
to gravitation or inertia* it ta no proof that they do not exist* It 5s readily imagi- 
nab Jo that our bodies and instruments are completely transparent with respect to 
ether. The presence of ether is noticeable only in a r&iihd -about way^ e. g., by 
means oi centrifugal forces and the resistance of bodice to various types af 
acc-elur-^tion and changes of momentum. 

It 1 3 also equally imaginable that certain Smallest particle** the unit photon** 
are able lo escape the myshof gravitation and lnerfcta p providing however that 
th^y are 3Uitah|y diap^rfiud over the required number of space quanta. 

W e Shall now calculate the mail of the unit photon and denote It with the 
symbol a 

The largest energy quantum which nature can produce was already calculated; 

E Timx * = hN - 1.5 * IQ" 2 erg (10) 

in Vfhith m is the tthjhb oi the ioUtl core of the nucleon and N is the frequency 
oi vibration of ether. 
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Wfi assume t hat there also exists a minimum quantum of energy in universe. 

After Planck's definition,, il may be assumed that the quantum of action h is 
indivisible and that no smaller quantum than h_ can be found in nature. Since h 
contains no fractions, nature can only form & series of following energy quanta: 

h/sec, Zb/sec, 3h/sec, hNcrg (11) 

33 

That is, there are N = 2. 3 x 10 possible energy quanta in nature, ranging 

from a minimum E , - h/scc to a maximum E_- hFterg, (IZ)' 

mlrt max 

23 

Similarly, there are 1.3 X 10 possible* acEicm quanta* The action JSert^a i.e of 
the fallowing form: 

h, 2h, 3h, , ... hN 1 ergSCC (13) 

Note that in the above action series ft' 1 is no longer a frequency, it is only a 
number. 


We are now in a position to define the minimum energy and action quanta or units, 

(H) 


2 , 2 7 

Minimum energy - ^uc - h/sec = 6. 6 ic 10 erg 


-27 


Minimum action = h = 6 . 6 x 10' ergsec 


From this the mass ytuoi the unit photon is 
jUf - m e 1, 66 x 10 

/ TT 


IT 


7,2 x 16 gram 


(15) 


(lb) 


2*3 x 10* 

Ether contains one unit photon in each Space cubicle or quantum. 


All matter is composed Of unit photons in various degrees of concentration, 

2J 

For example, the Solid corcrtof nucleons comprise 2,3 x 10 Unit photon* each 
while the electrons consist Of only 1.2.3 x 10 unit photons each and each occupies 
a single space quantum, 

11 a 

The density of matter = L* 33 x 10 gram/cm , as already Stated, Thus, 
a cm 1 of the primordial matter would weigh upwards of a billion tons] 
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Further calculations show the following dimensions ol the Unit photon: 

mass s T.Z x 10 ^ gram 

diameter 

= 2*7 x 10 -£5 cm 

crass Section 

= 5.7)1 10" Z£ barns 

number fert^ 

= 4*4 x 10 SB 


energy density 
of other 

volume 

density of 
other = 3,16 x. 10 ^Tam/cir^ 

From the above it follows that both energy and action are atomici*ed entities 
and consist of very Small and indivisible units or quanta,, Jn/sec and h respectively. 


= 66 kg cai/cm^ 

__ ^ 

= 5.2 Jt 15 cm ^unit photon 


(C) Jeff Behary 2019 


17 


- 14 


6 t Cavity Radiation and Steady States 

As it was Already mentioned, this theory is based on the principle of standing 
waves. Such standing fields may be found in Kirchhoff* ''heated enclosures" and 
also in atoms. 

The modern quantum physics is based mainly upon the properties of nuclear 
and electronic Shells in atoms, A "steady State" is obtained when the periods of 
vibration arc quantised according to certain quantum numbers. In this way the 
Vibrations and spins arc endlessly repeated and the dissipation of energy from the 
atom is thereby prevented. 

From these considerations came the following Supposition: 

The entire universe iB in fact a Standing wave field. 

In heated enclosures, the cavity is filled with a standing field of radiation only, 
the air having been previously exhausted* Of greatest interest is to note that as 
soon as a state of equilibrium ia reached between the walls of the vessel and the 
radiation, no further addition of heat or any other energy is required to maintain 
the field. Thus, space has a certain capacity for absorbing and holding energy 
and that capacity increases with the temperature. The wave length is the measure 
both of the temperature and the Specific energy content in a cavity. 

In ether, the field acquires its maximum possible rate of vibration N = 

2* J X 10 per Sec and therefore, |he maximum Specific action per cm^„ however, 
this action is not associated either with temperature or pressure. 

One might a&b hero: how and why? The explanation is that in pure ether there 
are no collision^, Each unit photon vibrates in its own space quantum and does not 
collide with the next photon in the next space quantum. Heat and pressure will he 
generated only in the presence of matter which may be considered as a derivative 
and an impurity somehow created from ether itself in the distant past, 

A steady state of a field, or radiation, La characterized by the fact that 
energy is neither absorbed nor emitted unless there be a perturbation of some 
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kind* In uuch a casa a fieLd may act ad a reflector, a resonator or a transformer 
with respect to the said extraneous impulses, 

AIL Standing fields require a boundary. Ether itself must have a boundary 
Which will reflect the waves coming in one direction and turn them around to travel 
in the opposite direction. 

We can only speculate on what the boundary Of ether might be. 

It is conceivable th^t the absolute vacuum which eur round a the universe acts 
as an insulator or reflector through which the unit photons cannot pads* or if they 
do pass, can only pass with a finite velocity. 

In Such a case, the dissipation of ether may not be noticeable within historic 

timed, providing however, that the universe Is much larger than we think it Id. The 

" 9 

present estimate of the radius of universe Es approximately 1,2 x 10 light year*,, 

but if the universe expands with the speed of light as it seems reasonable to assume, 

that radius is altogether too Small by a fact or of about 1 Q* 

EEnstein bad this Game difficulty with hiB Space time continuum because that 
continuum must also have a boundary. 

It will be remembered that Planck discovered tbe quantum of action h in 
studying tho heated enclosure in I90Q. This phenomenal discovery forms thE- basts 
of modern physics and of this theory as welt. Of particular interest is the 
de BrogHe a fi discovery o i waves which accompany any moving particle,. The 
theory is baaed on Planck's quantum of action and Einstein B s discovery of the 
maas-ensrgy equ i valcncn, 

In this thfttiry, de Broglie's principle is extended by reversal. Thug, whan ft 
body moves* it Es surrounded by a swarm of unit photons p the wavtij In reversal, 
whenever a body La surrounded by a Swarm of unit photons p it must move* This 
leads to the most significant assumption, namely all forces, momenta, kinetic 
energies* relativistic increments of masses* etc. ¥ are caused by means of 
E ra reference of unit photons from one body to an other* This transference may 
also be tied in with the law of ontr&py r meaning that free photons may be 
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transfertcd from a locus of a greater action to the lotus of a lower action, but 
not in the opposite direction. By this means the principle of nuclear energy 
transference also becomes clearer* This factor also justifies us in assuming 
that ether is an inviolable standing field and possesses a higher frequency and 
action than any other entity in the universe, including the intranuclear binding 
ene rgies * 
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7, The Subg^rayEtaji-giial Masses 

The id ea that there exiflts matter which is not subject to either gravitation or 
inertia will bn considered by most people as Absurd And impossible* 

Yet, by far the largest proportion □ f matter in the universe is cl such a 

3 8 

character. It was already calculated t hat ether consists of 4,, 4 X 10 apaeft 
quant A for each c and each Such quantum contains a unit photon having a mass of 

7,2 x L0 - ^ gram. From this, the specific gravity, or density, of ether is equal 

-9 3 3 

to 3. 16 x 10 grajn/cm , In other words, each km of ■'empty 11 ' space contains 

three tons of matter, approximately. 

The q^e^lion now arises:: just where does the line of demarkatioii. existing 
between imponderable and ponderable matter lie? 

In ether or m Light, there- i& only one unit photon in a Space quantum* As Ls 
well known, these entities possess no ponderable mass and no Inertia* Inertial 
effects will be noticeable in these entities only when Ehey are perturbed by matter 
and thus lose their original structures* For example, light cannot exert pressure 
until it ceases to be light. 

When a number of photons congregate In the same space quantum and the 
number increases up to a certain not now known amount, the entity will became 
ponderable, i* e-, it will be affected by gravitation and will presumably exhibit 
inertial properties. But where? 

20 

We know already that an electron consists of \ m 23 H IQ unit photons,. At 
this point the electric charges appear. This might he significant, tt is conceiv¬ 
able* but not proved as yet, that electric charge s> the gTavitattonal effects and 
inertia all would appear together,, at the same pain! of unit photon density* 

This hypothesis ought to be iF.vesti gated Ip laboratories. If it should prove 
to be true, the key tea the long sought '"unified theory" for which Einstein sea relied 
so long, would be found. 

Another curi-pus result would also be forthcoming. All ponderable mass 

-r2S 

increments should be integral multiple* of the electron mass, 9* 1 x 10 gram. 


(C) Jeff Behary 2019 


21 





18 - 


This might he possible to verify experimentally by me a Suring the relativistic 
mass increases, for example, Ln a cyclotron* If this hypothesis should be true h 
the relativistic masi increases vdll also be foutid to consist of finite and indivis¬ 
ible q uanta, each Such quantum being exactly equal to the Ir re9t mass" of an 
electron. 
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The numerical magnitude of action is the definition of the Quality of energy* 

The Law of entropy demands that in irreversible processes the magnitude of 
action nwst be degraded in each cycle. 

AIL energies, including the nuclear energy, are based on the degradation of 
the action of unit photons, i.c., whenever the cycles arc irreversible. 

We may now ask the question; In precisely what maimer is the action of unit 
photons transferred? Just as in heat transfer: the body having, a higher temperature 
causes the heat to flow downwardly, toward lower temperatures but never, as a rule, 
in the opposite direction* 

Similarly in radiation, energy having a higher rate of action will tend to 
dissipate itself into a number of luSScr actions, but never in the opposite direction. 
The Compton effect, the radiation coming from the sun and stars, the nuclear 
energy as exemplified by fission, fusion and radioactivity, all follow the rules of 
entropy increase. 

The law of entropy also throws an interesting light upon the history of universe. 
As was previously stated, entropy increase means also an increase in dLsorderliness. 
From this it follows that originally, universe must have been in a greater state of 
orderliness than it is now. Ether is the uppermost Limit of orderliness, in fact, it 
is the orderliness itself. From this wo conclude that ether iSthe origin of every¬ 
thing else, that is, the War Id as w« know it in all its aspects and combinations, is 
Only a derivative of ether. 
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9* Remarks on the Thgpry_of Li^ht 

According to tbi-a theory, ether it a volume of very chin photon gas which 
vibrates in a steady state arid at a constant wave length, throughout the univer uc , 

The wave length 10 a constant of nature, 1.32 x 10"^ cm, the edg* of the 

space quantum, while the time of one vibration is another constant of nature, the 

-24 

time quantum! 4,4 X JQ tee- Each space quantum contains one unit photon having 
a mass of 7,2 X 10 ^ gram and a diameter of 2. 7 X lQ~^ tim* 

Light spreads through ether in very much the same manner as docs electric 
current through a wire. A unit photon arrives into a flpacc quantum and dislocates; 
the photon already there* That photon imparts the impulse Iq next quantum and 
photon, that one to the next and the next one with the result that Che Original impulse 
Spreads all the way through the universe, Wbtn the said impulse finally collides 
e.g. with a mass particlCj this will form a perturbation in the processj and the 
nature Of light will correspondingly change. A beam of light is thus composed from 
ft multitude of Such elementary raya. 

Action is ihe number of impulses per Second, i. e 1J( the aum per soc-Ond of 
Individual unit pulses each having an action numerically equal to h in each ray. 

There is no way of finding out just exactly how the space quanta are arranged. 
Light finds its way through the quanta by following the principles of least action 
and least time, the aft Id two principles being also known the Mauptsrtuis and 
Fermat principle a, respectively. 

Hence, the straight line propagation of light In not literally true. Light rays 
are transmitted in only approximately straight lines through other. There might 
be some privileged directions along which the line of propagation is aomewhat 
eEralghter than along others„ but it ia doubtful that this alight variation could ever 
be experimentally proved because tfte aberration at best is very minute. 

This theory postulates, therefore, that tight is a corpuscular, or more 
correctly, an action phenomenon caused by the dislocation of Unit photons in 
ethftr. 
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It conEteta at individual unit pulses of the dame velocity and magnitude h,- 
The number of the pulses per second determines the action of each light ray and 
when the da id action is multiplied by frequency, we obtain the familiar energy 
quantum* It is to be noted that the dimension of action is erg sec and that of 
energy Is only erg. 

As is well known, the light quanta Occupy an enormous range when classified 
according to their wave lengths. Wave lengths are always expressible in integral 
numbers of apace quanta and the reciprocals of frequencies are expressed in. 
integral numbers of time quanta in this theory. The energy of any single ray is 
not affected by the distance traveled. From this it follows that the exact location 
of the source of ray is immaterial. It further follows that any ray passing through 
our instruments, as in Michel son -Morley experiment, for example, is an entirely 
local phenomenon. By this means it is possible to explain the "negative" result of 
said experiment without any recourse to Ehc theory of relativity, as it will bo 
furthertn. shown. 
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10, On the Origin of Eluciric Charges 

The nature and origin of the Electric chargee is easily the most baf filing 
problem in the entire physics* 

It. is interesting Id note that according to the present theory, the electric 
chargee do not appear until the density of unit photons reaches x 10*" per 

Space quantum, i. t T p the mas3 uf the electron* 

The theory further postulates that the above photon density is some - kind of a 
critical number in nature, at which also the gravit&Elon and the inertia make their 
firs* appearance* This should be chocked and possibly verified by thoughtfully 
planned experiments* The proof would consist in cheeking the relativistic mass 
increments of electrons in a eyelatron. The increments should all be integral 
multiples of electron ms-sses, Le-, quantised* 

It seems that electric change results from a Spin, Furthermore, the spin must 
be three dimensional as for instance happens in a helix or a spherical helix, because* 
only in Such a cafle would it be possible to distinguish between right-hand and left- 
band diroutictte. Ordinary circle or ellipse would not do because e, j. , a clockwise 
rotating Circle becomes a nil-clOckwE.se when turned upside down. But a rfgHt-ha tided 
holix always remains right-handed reg&rdldss of How it in being turned around* 

I3y this means it would bo possible to distinguish between positive and negative 
charges. 

It remains to imagine some sort of process by meant! □£ which the charges of 
equal sign repel each other and those □£ the opposite sign attract each other- 
Induction and the pair formation from gamma rays are ft Iso terrific problems. 

Ether is a positive field of equal potential throughout the space. Attraction 
and repuls-ton require fields of a variable potential. In particular, attraction is 
the result of a negative Hold while repulsion Implies a positive field* 

Fields may he superposed and added like vectors. 

Hence, aU fields are combinationS of at least two fields^ one of them being 
ether. 
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Gravitation is relatively easily explained because the fi^ld being attractive,, 
is negative and Hsus the characteristics of a shadow, % m m. h the potential diminishes 
towards the body. 

In electric charge s h the Situation is coni using because the positive and 
negative charges seem to be fully equivalent and yet they are different from each 
other* 

Dirac p @ idea on positron is interesting but it is hardly understandable or 
imaginable, The idea of a negative energy levels and hole* in what might be 
termed a plasma is attractive enough, but it its difficult to aeu the mechanism 
inside the atom which can produce such holes. 
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11, On Nijclaar Energy 

This theory throws interesting light upon fcho possible geometrical structure 
o£ nuclei. In fact p the diameters of various nuclei may now be determined by cal¬ 
culation and more accurately than ever before, 

Thie is due- to the peculiarity of the disposition o£ matter with respect to the- 
space quanta. 

As was previously staled, by the- virtue af the rule of complements rity existing 
between Space and matter, n& particle can occupy more than one Space quantum it 
the same instant. Similarly, no two nucleons tan touch one another, and ihe 
minimum dtBtancc between the two adjacent nucleons must be equal to at least one 
space quantum, or to an Integral multiple thereof. 

Yukawa., in calculating the exchange forces^ predicted the existence □ £ meSoni, 

“13 

He assumed that the center distance between two adjacent nucleons was 2 * 6 x ID 
cm. This is in close agreement with this theory, In which the exact Yukawa di&tance 
should be i. 64 3 £ 10 ^ cm. 

Another example may be mentioned in chi a connection, The radius of an alpha 

-■13 

particle was estimated in laboratory measurements to be equal to 2 x IQ cm. 

The correct diameter is 3 space quanta and the radius is 1 - l f2 Apace quanta, Chat 
-13 

ts, 1.95 x ID cm. Note the close agreement between laboratory measurements 
and the theory* 

The reason why two nucleons cannot touch each other is that on account of the 
fields, the spins and the Enter posed de Broglie waves, such a contact is physically 
impossible* Further more, that fact baa also been experimentally proved, witness 
the above tw& examples. 

Nuclei contain 11 bottled-up’ 1 erergy in the form of binding energies. As is 
well known, the nuclei, consist of a plurality of major particle u ¥ protone and 
neutrons and of intranuclear spaces filled with matter or radiation of lesser 
density than the said nut: I eon a, 
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Ab no TUielecn can occupy more than one apace quantum at ally one time and 
no |W0 n lie Icon, a can touch each other except through fields, as already stated, it 
follows that each nucleon must be surrounded by from six to twelve empty apace 
cubicles, depending on the geometrical and crystalline arrangement of the said 
quanta, Ftq m this Lt follows that the nucleus is to a large extent empty, this 
writer Once calculated the matter content of a uranium nucleus and found that the 
nucleus was approximately 92 per cent empty, based on a hexagonal crystalline 
structure presumed in the nucleus. 

Matter obviously exists in two modifications, a a it might be termed, the ■‘hard 11 
matter and the "soft" matter, 

"Hat'd 11, matter is found In the solid cores Of neutrons and protons. The “soft" 
matter consists of mesons, electrons, positrons and neutrinos. 

As first Suggested by Mosharaffa, it may be imagined that matter originated 
from "congealed radiation”. Thus "hard 11 matter may be conceived to have first 
appeared in the form of droplets resulting from tbs condensation of ether. 

Before such a condensation could (Jkfl place, it was neceaaafy for ether to be 
first organized into a complex consisting of definite and stable spate and time 

The eiid "droplets" became the cores of the neutrons and protons h the M hard lh 
matter- The remaining "soft" matter was formed, according to this hypothesis, 
frqm the grouping of free unit photons about tbs said cores as a result of the Spin 
and the perturbation Of the Structure of ether. By this means neutrons, protons 
and possibly antiprOtons might have been formed. 

Hence, w c may explain why the said droplet? or cores seem to he all exactly 
al*x£ throughout the universe. The space quanta arc simply a measure or the 
capacity of other to farm droplets of solid matter of a predermined diameter and 
density, 

[L is, therefore, reasonable to assume that the cores consist of matter 100% 
pure and inert. This explains why e, g., in fission or fusion only the "soft" parts 
os matter can be utilised foT the production of energy white the cores remain 
unalterable and intact. 


(C) Jeff Behary 2019 


30 


- 27 - 


i 


This form of reasoning leads to another interesting hypothesis about the cause 
of the stability of atoms, |n this writer's opinion, the cause will be found in the 
principle of entropy, This hypothesis will be now discus sen. 


I 


t 
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lj- A Hypothesis on the Stability of Atoms 

Ab it was already stated, an electromagnetic radiation is in substance of the 
same character. Each ray consists of a aeries of impulses and each impulse 
consists Of a dislocation of a single unit photon. The only difference in in tittiu 
intervals f as measured in time quanta, which separates One impulse from the 
next one. 

the difference i? in t he act-mri, of I he individual r ft y , Hay a t ran sml tied 
through ether follow the principles of least action and least time. Therefore, the 
successive pul sea follow the same paths through ether. The paths of rays are very 
nearly straight lines hut not necessarily exactly an. 

Ether comprises One unit photon in each sod every Space quantum in A three- 
dimensional array. All these photons vibrate in their respective Space quanta 
because of the steady state and a standing wave properties of ether. 

From this it follows that ether represents the ultimate or maximum of action 
because the time interval between two successive pulses is the shortest possible 
and is exactly equal tn one time quantum, 4. 4 x |0" 24 Sec* All other electro- 
m^gnfctiic riya exhibit gruatEr times interval^ i P £+ f the BUCttSSivt pula-e-a a.r& 

&« pa rated from each other by a plurality of time quanta. 

Action, closely analogous Ed temperature and temperature is a. thermodynam¬ 
ical concept contained in Ch& law o£ entropy, Namely* a transition from a stale of 
Ecsaer Ontropy^ i. e, j lesser time Intervals between adjacent pulses to those- of a 
greater entropy number is permissiblej but the prOQESB is irreversibly a^ 
previously stated. 

Due to certain perturbations to which ether U subjected by the presence of 
matter, it is possible for a plurality of unit photons to occupy the Same space 
quantum* fei this way fields and matter may be created. 

However* it is to be noted that each unit photon acts in its own behalf and has 
its own particular action* Therefore, while the energy content of a certain Space 
quantum may bo enormously increased by the infusion of a great number of unit 
photons, that does not mean that the action was increased to a point above that of 
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ether. By definition, that is impossible, because ether already posseeees tho 
maximum of action and all other combinations or groupings of unit photons must, 
of necessity, possess a Lesser action* 

Thus, the intraatomic or intranuclear photon congregations possess more 
energy per apace quantum, but less action than ether. 

This brings into play the Law of entropy* A transition of photons from ether 
into the atom is impossible after a certain level of saturation has been accomplished 
in atoms and a steady state has been obtained. We have here a situation in which 
two Steady state configurations are imbedded one into the other* That is, atoms 
including nuclei, are fields of a Lesser action imbedded into a field of a greater 
action* That such a thing is possible, can best be seen from the behavior of 
particles in cavity radiation. There, foreign particles, provided that they have 
smaller diameters chan the Wave length in the cavity, will vibrate together with 
the remainder of the radiation in the cavity indefinitely* 

Hence, the origin Of nuclear energy and the Aston mass defect may be 
explained. Aa Einstein already quoted said, "Matter Le where the concentration 
of energy is great, and field is where the. concentration is small". Nuclei, 
therefore* consist Of matter and fields, all of Which have a greater specific energy 
content and less action, than ether. Note that energy consists of unit photons and 
the quality of energy consists of the actions of the said photons* Or. the Other 
hand, electric, inertial and gravitational effects are unobservable until a ceTtain, 
predetermined density of unit photons per space quantum has been obtained. 

ft was already suggested that there might exist in nature a critical number, 

20 

or a critical density of unit photons, 1,23 x 10 per space quantum, at which 
point matter appears its such i, a,, it becomes ponderable and capable of exerting 
electrical and inertial properties. We. shall need another Millikan Or a 
J, J, Thomson to prove this hypothesis experimentally. It was suggested in a 
preceding, paragraph that relativistic mass increases might be quantised in 
accordance with the said critical number. 

This would explain the true nature Of the binding energies, i. e., the "soft 1 ’ 
part of matter in nuclei. Thus in Aston curve, only such portions of unit phfi'Or.s 
which exceed the critical density would appear as parts of the nuclear mass. The 
rest, if any, would not be noticed or detectable by Our instruments. 
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In producing nucleir energy. It appears (hat after the processes of fission or 
fusion have taken place, the nuclear bonds are broken to a certain extent and the 
captive unit photons are dispersed in the adjoining space, thus reducing both the 
action and density of the captive photons. The loss of action appears as a pain of 
energy, and the loss of density appears as a logs of ponderable matter. These two 
altered conditions seem to fulfill exactly Einstein's famous mass energy relation 

t 2 

E = me . 

The available intranuclear action is dissipated in the form of Compton effects 
following the rule of increased entropy. 

Thus, the only possibility of obtaining usable energy from any source is to 
generate irreversible processes in which the action and density of unit photons per 
quantum are reduced and entropy is correspondingly increased. 
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It was a long Bought object in science to find some sort of a mechanical or 
factual basis to t a doctrine which would bring the elect rodynamic* ln*rtial or 
gravitational effects observable in nature, under she a a me unified heading, 

Einstein was particularly diligent in search of auch e principle* 

Unfortunately, the mathematical and laboratory method a have proved insufficient 
to even approach thii ,r probLtim of problems. IP 

It was often said [n the past that lp God must have been a mathematician 11 . Granting 
that this atatement la true, it is by no means certain that God was using, the same kind 
qf mathematics which we arc using. 

The difficulty i& in the fact that our mathematical and laboratory resources are 
full of holes, As this article proves to a certain extent,, some of the most important 
factors in nature sre totally inaccessible either to mathematical or laboratory treatment. 

In the w?iter’s opinion, the only possibility of coming anywhere r_aar the solution 
of this intricate problem is by means of philosophy and invention, 

Einstein himself was of this opinion when he said: r, Thfl bases of Science which 
cannot be obtained by experience, can be attained only by free invent ion 1 r + In fad, 
in looking over the recent history of science, we come to the conclusion that moat of 
the prominent physicists in the twentieth ctntuTy were actually inventors in disguise. 

It Is practically Impossible to discover anything really new in physics or mathematics 
any more without firflt generating in one’s mind an inventive or creative idea qt r as 
Henry Poincare pointed out, M a number of closely related ideas, all aiming at the 
same objective* 1 , These ideas are usually of a subconscious prig in. 

fil this theory il is believed a good, beginning waft made along these lines by 
first postulating that there must be an ether* i.e B „ a complex having a maximum of 
action and a minimum of unit photon content. 

If we now assume a further hypothesis, namely, that in nature there is such a 
thing as a critical number, that ifi, a critical density of unit photons occupying the 
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same epace quantum at which point the electrical chargee, the inertia, and the 
ponderability Of matter make their Simultaneous appearance, the unifying principle 
will loom on the horizon, as already stated. 

rt was alao previously suggested in this paper that thu existence of the said 
Critical number might he provable experimentally* 
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14, Reaarke an the Theory of ReUtivity 

An important byproduct of this theory is that it leads to a very considerable 
simplificat ion of the theory of relativity, 

As is well known, the said theory originated from the Lorentz-Fitzgerald 
equations and the Michel son-Morley experiments. Upon these bases, Einstein 
and Minkowski constructed an elaborate mathematical structure of a four-dimen¬ 
sional Space-time continuum. 

Strictly speaking, there is no direct connection whatever between Space and 
time. Both are imaginary and mathematical concepts, Something like two 
coordinates in geometry. 

In this theory, the space and time quanta have been determined on the basis of 
certain constants peculiar to this universe of ours, it is easily imaginable that in 
some Other universe, or, for that matter, in this universe when and if Such constants 
of nature as the Planck constant, the atomic mass unit, the velocity of fight and the 
density or specific gravity of the primordial mass were altered, the relations 
between space and time quanta would also be altered. Hence, there lb no organic 
or immutable connection between space and time. 

It is sufficient to recall the method according to which the space and time quanta 
were calculated in this theory: 


- d 

in Which the wave length is equal to the diameter of the largest solid particle which 
the nature can build and m it the nuae of the said particle. The said diameter can 
also be determined by knowing the mass m and its density V* , Or by measuring 
the velocity of light. 

However, it may be regarding the space-time continuum, the theory of relativity 
led to three basic discoveries in phyaiea namely, a) the rule of the mass-energy 
equivalence, £ - rnc^, b) to the mass increment of bodies at velocities approaching 


velocity of light s 

wave length of ether = 


space quantum 
time quantum" 

h 

mo 
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that of light and c} in establishing the velocity of light -43 the maximum possible 
velocity which the nature can produce and its constancy in all directions. 

As it happens, since Einstein's discoveries a great many things happened to 
Science and now we find that all three theses of Einstein may be proved to be 
correct without even spying a word anywhere about relativity and its marvellous 
mathematics. 

This goes to show that in the theory of relativity, the most important discoveries 
were made not by mathematics, but, we are tempted to say, in spite of it. They 
were discovered by invention and tho mathematical drefl &irtg-up Only served the 
purpose of making the inventions acceptable and palatable to certain mathematically 
inclined circles. This fact was well known c, g, t o Soddy, already quoted. We now 
briefly analyse the three discoveries, a, b, and C. 

a} Mags energy equivalence is amply proved by fission, fusion, pair formation, 
radioactivity and the Aston curve. No relativity needs to be mentioned here 
at all. 

b) The mass increment (relativistic) follows from de Broglie's theory as 
modified by tho present theory. It is impossible for a particle to reach 
a high velocity unless it was first accelerated by means of a force acting 
upon it. A force acts through unit photon transference which results in 
the kinetic energy* an "invisible cargo" of photons, which accompanies 
the moving particle. This theory further states that the said mass 
increments are quantized according to certain critical quantum numbers. 
Therefore, when a certain photon density In the accompanying de Broglie 
waves has been attained, the said waves will exhibit definite inertial and 
ponderable properties, i, e. they will become matter or a field, 

cj Once the existence of space and time quanta is accepted, the limiting or 
maximum velocity which is possible in ether ifl automatically defined. 

The Michelaon-Mor]ey experiments need a further comment. 

As was previously stated, in this theory the space and time quanta are absolute 
and unchangeable throughout the universe. This is the Original Newton concept. 
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However, Miehelam-Moriey experiments have shown that there is no ether 
drill. This looks like a contradiction, because there should be a drift when the 
earth is moving about 30 km/flcc While ether remains stationary* 


The contradiction can be explained in plain language and Without a necessity 
Of changing the time or apace units, as was done in the theory of relativity* 

TVe simply assume that earth has a field of Its own which moves together 
with it through ether. This is the gravitational field which incidentally has a great 
resemblance to a shadow . 

Hence, this moving field is something tike an island universe moving through 
ether without a drag. However, the space and time quanta ill I hi a i ftland universe 
are the SAme ab in the stationary universe* 

Light is an entirely local phenomenon and its velocity is determined by the 
ratio of space and time quanta providing however, that the raya are permitted to 
travel in straight lines, as in vacuum or thin air. 

Hence, the Michelson experiment simply proves that light is moving in the 
earth's relative field instead of in an, absolute field. Mote than all other physical 
phenomena including the inertial effects, electric currents, chemical reactions, 
etc,, behave in a similar manner* There is no reason to believe that light should 
behave differently from other forms of radiations or force?* 
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15. Kinetic Energy and the RelativiatLc Maas Increase 

The nature of kinetic energy wns 4 favorite topic among scientists Ejnce the 
time of Aristotle, It Wia believed (hat a flyitlg arrow carried with it an ’Invisible 
cargo" which a similar arrow' at rest did not possess* 

According to this theory, the idea of an invisible cargo is substantially correct* 

As was already pointed out, the forces and energies are transferred from one 
particle to another and from one body to another in the form of a swarm of unit 
photons* The transference takes place in collisions, accelerations or any other 
changes of momentum. De Broglie Waves arc such swarms and when the swarms 
or waves reach a certain critical density (probably 1*23 x 1 photons per space 
quantum), the increase of mass and inertia become measurable. Otherwise, i. e* , 
below the critical density, the de Broglie waves are only fields haying no measurable 
inertia or ponderable mass* 

Hence, in a relativistic mass increase the major particles which have been 
accelerated, remain in a State in which they were Originally and theEr numbers do 
not change. It is only the mass of the de Broglie wave which changes* 


(C) Jeff Behary 2019 


40 



- 37 - 


16. On gravitation and inertia 

The quantized and energized ether is the cause of gravitation and inertia,. 

Mach and Elnateln assumed that both effects were caused by Eh* metric 
space-time complex which Was energized by masses allegedly evenly distributed 
in the universe. 

This theory does not require any Such explanation. The gravitational field is 
spread over the ether field ftS over & carpet. As it was previously stated, when the 
earth is moving in its orbit around the sun, the gravitational field moves together with 
it While ether remains Stationary* Nevertheless, the Michel son-Morley experiments 
may be explained in a Simple manner by merely assuming that light being a local 
phenomenon independent of its source follows the moving fifild and not the Stationary 
one. In this manner, the velocity of light remains constant in all directions and 
behaves in exactly the Same manner as if the earth were not moving at all, 

Inasmuch as the gravitational field exerts an attraction upon matter, it follows 
that the field is negative, i*e,it consists of a weakening of the ether field in the 
vicinity of mag sea. From this we conclude that gravitation is substantially a shadow 
effect. Inertial effects are entirely local, L e., they do not comprise a field as dees 
the gravitation and therefore are not related to gravitation. 

As was stated, the structures of matter and ether are complementary of each 
other and comprise two congruent Spatial divisions or networks. 

Far this reason there is no inertial effect observable during an absolute 
motion, i. e. , a Uniform motion in a straight line. 

However, when forces act upon a body, the disposition of the accompanying 
do Broglie waves changes; they may increase in content and also may become non- 
Symmetrical with respect to the moving body. This results in a change of momentum 
or direction and this change in turn reacts upon the structure of ether. 

It may he assumed that ether resists a change of momentum and therefore 
farms a basis for a reaction to forces, ft is readily seen that Newton's law of 
action and reaction is true not only among material bodies but it also includes ether. 


i 


(C) Jeff Behary 2019 


41 






- 3B - 


Because, in following a chain of actions and reactions however long, ultimately' we 
always must end in r.-ontact With apace or ether. 

Hence, inertia cOuLd not exist if ether did not exist at the same time, because 
all inertial changes an<) effects involve a transference of unit photons. On the Other 
hand, it ia impossible for unit photons to Be transferred from one place to another 
without the usb of space and time quanta, I, e,, ether. 
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17, CauBfllily and Determiniam 

This theory deals not Only with problems in physic0 hut also with philosophy. 

Once we accept the idea that the entire universe, including ether* is in a 
State of quaei-pcrpetual tremor in which all particles and unit photons residing in 
space quanta are forever moving, vibrating or rotating, w c must conclude that 
universe as a Whole, resembles ,1 living organism, 

Of particular significance is to note that universe has gone through a long 
period of evolution before it has reached its present complex state. This is due to 
the law of entropy. 

Accordingly, universe has evolved from a state of pristine orderliness, which 

13 pure ether into a state of maximum or increased probabilities, which ia chaos 
or varieties. 

As was stated, ether is an entity which comprises a maximum of action and 
a minimum of unit photon content per space quantum. Entropy causes the said 
action to diminish and the specific photon content to increase. In this manner, 
matter was formed from ether. 

In this article we have postulated that Space and time are discontinuous and 
consist of indivisible units or quanta. This completes the picture of quantization. 
Which condition Of matter and events embraces the entire universe and makes it 
appear as consisting entirely of integers, spatial, temporal and energetic, 
containing no fractions. 

Tms ie important. Any entity containing no fractions cannot be divided into 
parts with a mathematical accuracy. After each division there is usually a 
remnant. From this it follow* that the effect is never or very seldom exactly 
equal to the cause and usually equals it only approximately. 

5o, after each event, there is left a remnant of uncertainty. Through the 
course Of time, these remnants are integrated and may become Sizable and 
important. In other words, the future is not predictable with an absolute certainty 
from the past or present, ntu is the past exactly determinable from the present. 


(C) Jeff Behary 2019 


43 





- 40 - 


It may be added that life itself would. be impossible without the 9 Aid uncertain¬ 
ties* Evolution is baaed therefore, On the existence Of mutations and uncertainties 
And tho&e again are based upon the quantized Structure of natute. 
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15, On yields 

Fields are the connecting link between matter and ether. Either cannot act 
against matter entept through fields and matter cannot react upon ether except 
through fields. 

From this it follows that fields cannot be formed in the absence of matter 
and ether. In fields, the action of ether is diminished and the specific photon 
content is increased. 

In matter, the procedure is extended in that action is further diminished and 
the specific photon content is further incrcatcd. 

This metamorphosis is doe to the law of entropy. 

Fields are of two kinds, the "closed" and "open" fields. Closed fields are 
Self-Sufficient and persist On the basis of standing waves as quafji -perpctual 
mechanisms. 

For example, atoms are such mechanisms. Other fields are open such as the 
electromagnetic radiation and require a continuous energy or photon influx for their 
maintenance^ 

Gravitaliort i3 a unique fifrid in that it is -Opc-n and yet it requites ho Energy 
influx for its existence. From this we conclude that gravitation is a shadow field, 
caused by shadow of matter complexes falling upon ether. In this manner it 
causes a perturbance in ihs action aX ether generally known ns gravit4tiorl + 

All fields arc spread over ether and are, therefore, quantized both in 
spacing and the periods of vibration, Hence, we conclude that gravitation, being 
a shadow field, must have the same wave length as ether, 1,1? n 10"^ cm. 
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19. On Thermonuclear Energy 

Atom* arc geometrical configurations formed from ether. Some of these 
configurations are more probable thafi others. 

Aa- a rule, it might be slid that due to the Law of entropy, the tendency in 
nature is to form more pr4)ible combinations from the less probable ones. 

The principles of Maupertuis and Fermat State that the courses of events 
always select the most probable paths, the paths of Least action and least time 

Correspondingly, the tendency is to form units containing: the Strongest possible 
bonds and the .east amounts of energy. In this process of evolution, energy and 
action are liberated, Ihis is the source of energies issuing from the processes of 
fission, fusion and radioactivity. 

In fusion, that is, in the thermonuclear process, the object is to break up the 
less probable combinations and thus obtain energy by forming more probable 
combinations. 

It is impossible to break up a “steady state 11 nucleus, having a certain degree 
of action except by means having a superior action. In other words, i! is uccrSBiry 
to transform the structure® of atoms to be worked on into a plasma, i.e, , dtsaseo- 
ciatcd matter. 

Strictly Speaking, the term 'thermonuclear" is a misnomer, because in 
dealing with photonic transmutations temperatures as such do not exist. Here we 
arc dealing with actions only which arc not to be associated with the macroscopic 
concept oi Ltmperaturt, 

Temperature is an entirely extraneous and electronic Or molecular phenomenon 
and has nothing to do with nuclei and nuclear fields. 

Unfortunately, or fortunately, we are unable to use the vast amounts of energy 
residing in ether (about 69 kg calories per cm^) because ether is a closed and 
untouchable field, 
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However, there might be tome other electromagnetic radiations, finch as 
certain gamma rays which possess Sufficient action to penetrate the bonds of 
promising atoms and might be ufied to recombine them into structures possessing 
lea a energy. 

The practical value Of this theory resides mainly in the fact that it fitreSacfi 
the importance of action in lieu of temperature as heretofore, in the scheme of 
obtaining thermonuclear energy. Hence, an apparatus combining the fission and 
fusion processes in a single unit is indicated by thi* theory. An H bomb is an 
apparatus of this hind. 
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name symbol 

VALUE 

REMARKS 

Velocity of light 

c 

3 x 1D^ cm/sec 


Quantum of action 

h 

£. 6 x JO' 21 erg b^c 

Planck 

Ways unit 

m 

“3 a 

1* 6& x Id gram 

The solid core of 
a nucleon. 

Frequency of ether 

N 

x 10 23 /se C 

Also the number of 
unit photons in m 

Space quantum 

d 

1.32 x ]fl" 13 cm 

Also the diameter 
of core 

Volume of m 

VoL 

m 

1.2 X l<T i9 cm 3 


Specific gravity 

■ r 

1 ja x 10^ b/em 3 

Of the core and photons 

Mass of unit photon 

A 

7-2^15 gram 

m 

IT 

Energy of m 

E m 

J, 5 x ifl'' 3 erg 

E =■ mc^ 

TJl 

Energy of^ 

Energy of m 

V 

&.4IJ x ItT* 7 erg 

3. 57 x 10 ^ kg cal 

E/t = 

934 MEV 

No. of quanta/cm'^ 


4,4 x lC^/cm 3 

Number of Space 
cubic tes/cm 3 

Energy of 


1.55 x I*' 37 kg cal 


Energy of ether/em 3 


66 kg cal 


Volume of 


5.2 x 10' 63 cm 3 


Diameter of ^U.i 


2.7 x I0~ i7 cm 


Specific gravity of ether 


3+ 16 x 10"^ g/cm 3 


Time quantum 


4.4 x 1<T 24 sec 


Volume Of matter in ether 


2.3 x 10 ^ cm 3 /cm 3 

Emptiness of ether 

Mass of electron 

m e 

9.1 x 10" 28 gram 


Number of photons in 
electron 


l.23 x 10 ZD 


Cross Section ofyiv 


r , trt“50 i 

5.7 x 10 cm 

5.7 X HT 26 barns 
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UNITED STATES PATENT #3,349,002 “NUCLEAR REACTOR.” 

By m kola } Triwjevkh - Issued October 24, 1967 (Filed March 28, 1958] 

To: Dr. James Comm and Or Js-smina Vujte 3D October 2000 

From William H Terbo 

Attached is a copy of my father's final U S Puieni, FYI. 

Father had a total oFbclween 150 and 200 patent, US and foreign He was an 
independent inventor and consultant almost all of his hie with a specialty in gears of all 
forms. His most famous invention was the mathematically conceived Hypo id gear In 
1923 Used in the rear axle deferential in near drive automobiles, the gear allows the 
drive shaft from the engine to intersect the rear axle several inches below the axle 
centerline Together with his invention of the even mure complicated year shaping 
(cutting) machinery (will in use today) to manufacture Hypcid gears, it changed the 
profile of a II automobiles by 1931 (tall and boxy until 1930, six to eight inches lower 
after that) Among sorae of his other inventions were all types of vehicle steering 
systems, constant velocity universal joints; positive displacement pumps, gauges and 
finally., the nuclear reactor 1 lc worked for corporations during the Second World War 
and ended his career as a college professor 

The most interesting aspect of the Reactor patent is the extraordinary time between filing 
and issuance Considering that the reactor invention was germinating for at least a year 
or two before tiling, such a patent was far ahead of ils time This was not lost on the 
Patent Office Dad assumed that they couldn't believe that an independent inventor, 
outside the government driven system, could devise something that was the preserve of 
academics and engineers working in a “secret" environment. The patent search was 
likely complicated by security concerns, as many nuclear patent applications were held 
up, or sequestered, to prevent disclosure to unfriendly or competitive foreign parties. 

Dad believed he was on (he FBI “watch” because of his work on nuclear technology (and 
because of his very dose family relationship to various people in the highest levels of the 
post war Yugoslav government). He applied for a new passport just to see if he could gel 
one. He got it. but it didn't change his mind about the “watch " 

Regards, 


Bill 


WHT/njtkm2 
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United States Patent Office 


3,349,002 

i\>E#nted Oct, 24, 1SC7 


1 

3,34vai<n 

NDCLKAll UllACTUR 
MliaU | B Trb^dflVfidip SCOt IL j-e-rtt-noii A*c. H 
Jirlroil, Mirk 4H2L4 
Fllrti Mar. IS, I?5S, Str. N« r 724,71J 
4 t'blnl-H. [CL llh—lw 

The Invfjniwi w *lalci la u?\ hspfO¥ClhDHl Lh fllttknr 
n au!■□ t!■ winch ipiy b* W9*d aft Eht prGDfciLilon of li'Krafu 
Cuirtci-E n-^id foe HjdciIiiu n nd I'lc tike. 

The IWtlEF /filaiks in the co-mlrucluni of i p ?1 sry &ru! 
Silt reader rn which lhe energy ip. praduppl sft 4 5 

nC diatfoesLinuiDui pu^ies, of coiuirmouily at m 

prior dtiijr-ri. hi order So aewHiptlih [hil P ibc nc* rcicHor 
txwnpdM □ wrier and a Viator in width lhe f jcE ekmeoLs 
njf> dSHriblUied ih. u |;!ii r.nitj dF discrete lumpi or jindi 
flli>ni [he Idjornin-g circumferejicei of tl;e paid roUJtf and 
iClLitf. 

The ifiKHtment Fi Mith lhai whenever. ni a result of 
toLaLioji, (WO mkJi |y|: ijn its'lwt in a juXTapOs-ile puxltlan, 
n jil Uy okoln pJb£-fsi is cil.ililiihed ruiMJlii ,j jei 

whaq IhiEhl he call-td ,\n inEense jniclfir ipjrft. I h“ uld 
jpurk ii premplly «stinguEfch*d uiwrvziiU And lilc lAld 
foci I'jmjn sk cooled utid iGJ^ciigjcd by inram Of a 
cajhMMU mpply of mnpwud air Or £is. 

The CtpCCI H I* piL’d-ccc a nuun«it&vy neutron wiU 
pow buImt gE ihc ^reaieii ;™ibk to Lenity and ihvq. 
WjEtouL a dima^c to the Enel dimmll find EHe! adjblnintf 
me chan in m. 

AftKher object it ?0 eOmiVacC j nurlr.ir Eiubnjil upon 
Ihll prindpk, 

AbMilti Gbjcct Ii la cutis line I ■ owbiiuliDfl la whkb A 
EurtmjcL mi y he nctg ile-d eilhtr by a Bi^Mcaf or a cflnven- 
aianoE tu±\ lagelher or WpiEJW]/. 

Anther objfU ift 10 consErutE k Errbnje! j?j rocket 
U'hjghi does ri-M aequiie a^yfeo Df ardinJry fiJ^I ffrf lu 
tiFrrillOCL 

A Tiinher ahj«1 pi E^ d*viw j fO%Tl(Meq nicOhjicum 
LDinprisirp d eoflEJWM^r, 11 reiClor Jjid aSutbina in Which 
ill 11;rc-r gt-tirigfth i.ffl amunl-sd in She unic tube and trie 
iCK.i:aIi|e rneeiL-s o\ j iin^ie ahaJL 

AnOlhcr Dbjccl ii la pfflviie far chc rtfEHlacbn or &\\- 
ccmltfirjaPHHa af She nuclear JUfbll by nsS6ni oE lll4 vdllh 
dr.iwil Qf th* eknw^li Ifi iht itiWJ, 

hi IdiC br&ail f-fh-ri-, 1 ■'<c eaped ii Ed cguLtuxI a ratacy 
f-= hvl.'ir In Ii iE-li 'he ilioaicnLkry ■unjLp.it i$ a fiinclipn gF 
ElW iniulfl/ dLiplaccme.nl of the rgtw will TCfptd lo Ihc 
jEdEdj anil Ihc duraLinji nf ea;h jTj|s* Js de^nderJ upon 
Die ar.gulir ^bvily of the ret-HN Ely Ihii mnafic Lhe cniB- 
paq k can.1f4>3led ift 11 (iftlalivciy limpLe manr-er 

hi Lhe drj^inj^: 

FEOIIBK L is j pcaniaEiricj" r m i eiji^miwy ?Kr 
Eheory at fbe new r^jfcor. 

FlGliHiZ 1 is a pDriion af lhe >.tui:v xha^ins ch>± mni 
for BrijunlPWHf 4ilU EllO JispuuliDn af I he fritik niatc^ 
fiul. JiEedcLf fLir tjfrfdiiij;. 

I ICpI-'KE 3 11 a ftKigil admil ccois srcliDfi □! Ihc new 
nuefc-pr wrhpjefc oeh r.i-bk by a eoftbioucion of nL»kn, r 
uciii c-wiwiUto&nat fueti, 

J-[ i.p L’ K l_ ■{ i< lhe serLion la ken i-n lt>e p£knc 4- 4 cF 

FEdUkic >. 

t TGIT’H ? lie 11 .i indiealor lUujfunv of Ihr |Lrn>10^ 
eyctei i.ved in thus LUlbojtL 

F2QUKE fr is a ^htm^UC pej!K*«rtUlinfi of a ckiwJ 
f^Jc rnCidiJliiliL>n_ 


2 

l-KiUNE: 7 .imKlvrr niuJifi^lkiri dihE|P4fhr^alkAl^ 
leprO'OOEinfc hre Ojl!> li:J for lIlt propali-iun Of it'jjVcEj 
Bn il niissilei. 

The Idieary wi3E h< fis*L tspldntd. 

En FltiUfeE I EiljJfcly enEithttt tiwioniihk mtmm 
1 1 iir.ll 12 ift hhfrwn nrnJ Ifidkildl by erM-Jm-Jhi 11 Jl 

The finL u.J Eitaii ] I is iELjcIk.lI U> a Iti^hit'o-cil rclat 
■nd inovos- ilniffn rfnfJp wilh reaped :«:i a 1 mitar mass 12 
■rise J ‘o Lhe s1a.lar, 

|p ihc coarijir-arc dipftTnm [he ihwkpii rt l-iskeii -11 the 
lime j white lhe oidhUnie is Lhe neuiron Bus f. 

1 he FAId m-u OI4IH&, whicta are [nk.cn tu he I Mu* biTnai.ir 
peralklrpipcds for shnplicvly are vd lelecte-d that esJi 
parallelepiped U tu-Thuiiici! «r w r but whefl they (Miilc in- 
a Ilnflc paTatkkjiiped 1 1 fiPd U\ the IJIIUE 1 pOfillei; br- 
inf ifidic^ieij by lhe dened InnH In [he iXi% 1:5 Of Lie 
ih-i.Uum. I lie y bixainc critical and {cneraLf a iliverpcnl 
rh.tiil proconL Tin cr^licalityr i% akaiiied by wdociaj, Lhe 
durii inference pf Ihg comblived triTtf IBefclcUL of ^ 
pirallelepipeJv. Jpofii ^ 1G *k i 2l\ as LOJlrS^il 111 
Lh^ Jiafrifll Tte iJicTcrm-^-r bf Ifr tn Lnc cc.mhln.bd clGu 
KelSor. 1 ii irkcEcd U> be iuxl silFH rici:I Id raise Ibc "j*. in 
lhe .iX.ii 15 90 a predetermined, viihie of f mis, Tn £be i|us 
cuts'c 14 Un residuRl w miflLminis ihis Indicted by the 
■ynhbal f 

■I" Il l-> he ilffliGd rhj: tliri pttkfeU is sumc^ml himlEir 
tP lhe V*>c9l known prcpceis which is br wax used fw «!■ 
Ilai off aEbm bembs, except thal lhe diker^ens chain 

pu>r«i ii now esiiFign ijJicj prflcli«lly pe inori m h 11 

rUrled, Le., OMiJJly v^-itbin lO^ioe 

The -IFTWi 13 mdrLiilc Lhe c-rapin c noulEonq frbm I he 
Ciiw Kclkm ab of lhe paralklepipeili. 

In FIGURE 2 a portiop af the flJtpr il dikBrarriinali- 
€aily sItowii. The fiviianiblt 12, *l>-i mprfced. wiib 
PEj {mejnJPH pl'iKOruLim) L:- E^neitUdinblly UVOlCnrtd 
llOTIf the HJui IS by means- of a r.ick 1£, plaEe 21 and 
pinion 1?. Tho obpect is l.i in reawe tine wldLh. dE Ibe jjp 
e r-cr lhe parpmc nf dkeonjinYiing ihe chain wba* 

10 requited. I'lie tnii.L pu-y 12 :E art b LhiiL 

hcditips mt-rpher Id W&kli kii4 ^UpjKilli A tbn^ldclbJUk 
mat 3 IP rf friik rnikrnd ma-rkod U»23S I’uunluria) aL 
0-utrr carcuGIfeieu-te Ear !hc yuroLise -nf !■ r-rtaS -11 *.■ In 
s-iplJocT And Tncke[| [ muktly orn t U--* kfliSf 4 nite- 
MhL in order to the *eij?bt of rhe .^jierALtni ^rrd 

rclrxate Ibe o^riidort of hfrtd-hl the TcnuErtil t0o«rS- 
Irglfd emckJJ furl L* sohahlt jroliad inaErillatldns. 

Jo NCi U K.L5 3 acid 4 .l cbnipkls nuclear Lurbokt ap> 
pltJlUl ii pdrSly diajjammaEjcally ihnwn. I ne neseltv 
losidts- in Lhe dexijn nf Lhe. PfiiCtor end Ibe mechoJ nr 
DpcnliDn wherel-rwe I he r^nioininj rkmcnii. b:ibC wll 
known, will only Ik brki*y tftserilstd. 

il- 14*11 an 1' EGlJK.Ei 3-, lhe r:pp.ir kins i.-- hcill a'lKIfl 
aiiulUjLIy jc rpendEi!i?j: aad jul ervectin^ n.\ei, vis, 
Mid huracLMitil axis 11 which ei aha ihr iim. of lhe dulcf 
luVc 21. lhe drEb-e Ihafl 2-1. Iwp bcnaihtf* lh nm! iho Li;r- 
b:re wheed J4. Ihg !iSLer h^rnii inircnfiriy fifrinfll wifh Lhe 
■lid ihafB 24- and lhe pe. - j:emlji;uLi *\\\ IS which n -:; - t% 
hi Hvt m-lin BI.Ls-pf Idle re lilac and as inch k c4j0Jc : :;I wjlb 
lhe ekvaljr-i Ta?k id, Mii plaid II. th¥ fcOr*d 3*, ;N fuel 
pill [I. Iht bpllow nctAfijoIni insers And hnWcf IH and 
hn ifitofullr fornisj rcteJiiiDr.s 19. Tn?. mid hDh.'ir 3H 
h xlFucd £n ihc octet lobO S3 In -1 lUiEuhte toCTJiMllIlf 
■pertLLTO fdfDied irt Ifid wjB af Cb* iDEler by fl^el ng or 
welJEn.:- tli* la!J tv.-a e'emeQLi lagethcr. 

'3he ambient air Onteli [lit device at the IcJl ti-4 n-f 
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FICDhS l P . 1 'hurt'll by Ihe an!** JM. -ii»J k fii-.i -i™*d 
down. Ibcn ctrittph-iMd, thin SicaTcJ. a* i^Wcd Ji| ’II'-: 1nr> 
cine j.nJ Ftm11 jr. neede kiLs-J I Ii rc-ufli lbc fiSJUnlllp i t . ihe 
openUiort «wlly ttfndpMdfl 14 lhe ws.ll ldfr*n ifaiion 
cyfflil nf*C 3 rl DURE JIJ, » Mith- it ^d m ardioaiy 
CLki i^jcEv 

TEk comp ic^i-dx ^goi prkc: u ralar leyri Lip Il;c 4Ji3.fl 
M. the- ^id rmor fonitatmi of * plvraliiy a.I bladcd diiXi 
21 MUd iUEOchldg a .pi lie I a 3.y Hfe unlgr *s effi^ed la Lhtf 
uutcr liibe 21 and a pPuhSlky *iE Hided rlnfll™ 

each hj.vmg a plurality oE blades If IdMErtCil U) 
the 1 piiein^s provided fay llic s-iJ spatrr dish?- JH- Gilly 
Arc b: iik 24 in *hawq in lire d rav- ir.p, Far claiily II ii Cnr- 
litr ip !■< (nilfJ chut the- s!ikiE xiugp arc tplil ca:h in EWo 
hBLvtl ill Uldci LlrJl. lIkj- nuy be me pi hied aver m ,ht 
rot-Sfcf. 

Tha drsupn of line new ccjLkiF liauiif: a v^Slfe-a! >kJ| [5 
v-^15 be readily ondeiUfKKl rrc-rs FIGURE 4. The nrtttr 32 
tP monied ORWI the 5bnft 2-1, is toured tn pashkai by 
nicihi -jC life ifly Snd IHMdl ih lllc dilCfllrfwi nT I lie 
arrow 3 4 jr. uni™ wi"b Lhe tiHO: d I he cOrrTies^'! 27 
jiiid Eurbinc iS. I’ic said r ciIc.it usually hni the EOmi -Of n 
flat :s rut CJBCll.V balanced alsb capable aE hcjusani Iwd 
iiitiilu IhsiotiAfafc mntiei II at ha iwre ends where jl ii 
bounded by lhe- cylinder J4A_Tlfe i.dhl'i-Tfliefli; of tte (nitcu 
lUaiurtatle iii_c:-■ 12 by menu of a i*iV Tt and f in =C-3i 3? 
>l 1 r , iliejuly Ini red in canrjtclacA with FIGURE 2 
^hik Ihe flLiK eorre 34 ^cncroE^if by ibe rcaelnr wai iiini- 
lilly shO^fi in KWMVtbl wiili E rtiL'Rh I. 

Adja-zenL Pd Elw iUKkat ate nvin uil b^r^itr Nibe* -IS. 
These may he- o£ jn ertire!y CDnycnEjund des.i^nn anil ANd 
ngr be MpbL|n?4 kcrc in detail. I Idutvct tbeir purptn^ 
sr-d po it in ibfl ma^u-fl- uC Ibfa iny?otiorv k duruik-.inE. I 
conrciyed iLic i*r* dE c lijjlH Hnd Jifciwnhd tOUTW oE dM- 
dees erttrpy Tur llie pj-i:->jil: ii:-n uf aiPuikEL ^hbdl CO^Id 
he cauU rii;1ed jipcivnlirg that the hu-ibii prodiJ^Ei eOu'd 
he blown MJt Hue llrf flfllbknt uir \n IheLj njizcnl sIjiLc, 
A1 ajfiri dy n^riU^ntfl ici ih JwtAfHtsfe. Ke^ce. Ihe ^zhauBl 
gaici arc jedien^ive acd :4= 11 i j csI Therefore,, iht IC^ 'icr 
canr^ be te ry .s-clL opcralEJ unit! lbs .plane llM a'Cfi J *drd 
in M Mfe ilmiJicc I rani the nirlicld. Edf ihu irSIOcs 

LlLiS rufbolc; It 4kSp£IWlt holli rn zuflHcnlibnjI 

ruid rrjdcnr fuch. 

'rhe LurbiDc 25 n preceded hy :■ iLkLiOnary differ lh. 
Tlie end cone 3-7 n u%cd far llic pujjKi^e hkt :* i ndu.'i lly "Pl- 
mHint the eflKtl»C- crow wclian pf the luilpipc and lliui 
jppovtds^ in udtriy CKpiwion oE l3w &*■*** UiuJrig ffw 

I be Kftld lurbme 

Tlie Cube i& In F1GDR3- 4 HKi fdl ibe injcei™ int^ 

I he :<-aclec Af neutron Tich hpbt isDlupci '■neh -'mlrUKrlUin 

^ H ? ? orlfitium (H 3 ) for I he ^erpe^ dE l™:4in3[ Ihc pW- 
cr by iricraaaifip 'It of flwlor^, h ibf-i ni*="bcd it 

ii prtueble Ed dn id tuxnusc of Lllc i\A~.h hifthgr p< jL>. af 
I he llsix curve 14, FIGU'RE 3, Oblilnjblt: ih itn.h rtliCCW 
ih.ii: cn.i'iL he ab!airic-d in llic CDnvcntiixnBl Dr MeAdy-flOrt- 
IrnCCPrt 

!□ FIGURE 3 NO Indienlw diiftrxm ehmacleTklic nf 
Lbc Of ibr kt ciif inc a L^s: dewl^d i* diewn. 

The dif.GLram ii of the B FiytQn cypt 1 j aliLBdy tf^kd 3fid 
i.c-rre«poiid5 Lb the dual drive ibouB is FIGURE h le.. 
Lhe *k bff be&fied eiLhej by nuclet nr by 

hyds^tipc/uhofif by bolh Thuv, m Eht |iv tHRirhM, Ik 
finl cycle relnlrni in ibt miekir modificatiDn arnd maikcd 
HVCL IkiDla from "hs paint (I biviBii; Am tH tcUNKhdc 
caaspici.ian 41-1, Llie rant r'E-cel- nhd 1-2, -be rjae \r\ llie 
cDmpiTMOP. The horiionlPl bcc 2-i inikhtcn hent mduc- 
iion Into the re«1or. ihe JieaL 4 T!intiCy ^ddlnj id ihc 
volume j lid velac'ly of I hie ifbCx hut tidl Id Ihcii hre^CI^. 
Fcdm SlW pOiftli 3 Ed 4. Lilt ftlrtdrw aiiab^tk-Uly eipandi 
Eht f*K!l tu%\ ^uffkkrlly Co prod IK* eneu^i EEuiioc bo 
ope raEc I he eempsci^r -snd thre rraelOl niJ no nioCr. 
Fcaiti I he I'Okfltl 4 In f, the gal MJWPih sfcraugli i\k 
bJir.i Embfi dowr> tA Ihc unitieill ah-^ ihi*« rcav;ilcv !hc jcL 
Tibcdkd far lbc pi-upublnn of llw crift- 
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I lie ftydr^tcajboii cjcJe martei! IE «C nim ibmujh lhe 

Tk 7 N JrJ. i% quite djuiEar Lu She dik jilil tk- 
pci ibe il EEir HEc4 of Lk combimtian erf the iwo dii^mrtti 
n i 6 S ccpccMAE^ :1k majdmum pemer whirh Lbc appa- 
Fill4i Ii ccpable q( fomiah.ib& 

In I'lDl. : KF (i A ipch^matic ciacraai iliaWi-, hv A n.c\L«l- 
calinn, lhc applicador-^ the ne-ft- reariDj in t doifcd cyfle. 
The adyaiiEnjc d\ lbc ife«d C%tk lejidea jn lhc fact IMl 
ihcEe li no ndEcuini%-e uas biMiod irnni :h* Turbine imu 
Ehe cKbllliL Foi cl ii- eea.vtm r lhc li^ndi fliaLlon ii inilahk 
far die bui-pOitb brecdlor. fif fiu^er jliAJufltofi, for 
iubninrinci;, cIC. The d«1WJlU in Shs: cvelc r F1GUHE 6. 
Are ill Ia cJcuily in^licd EhiL they will h^f clearly uiufitf- 
ueoij: jmd no further c3?plferuiJc-Ji wj;| he oeoefi^ry, 

]n FIGURE 7, a -veir}' simple BaniSiSci^rril n iho^n ac- 
rDidin.i; Id ^bseh toefe^il nr,d niiMib-i ir.ijr bn JPOpdled 
by means of nudcpif power d>rOME h imply jpioc. 

k sMould be nuEed. in Ibis ft'iflP^l kiil ahaE rackeli ate 
ilrtveri or> lh^ pnneipje af cquipaj^licsrt ol liinmer-la and 
inalfnliflL 15 Ltw nkdmefiLuin h Ihc pfudu£L of JBNj 5 NPl 
>x:]eciEy P iL follow* EhNt enerry alone is imuJTidfinL 10 pro- 
pel ■ rncIcL id ua tlts^y *]'■«, In FfGURk T Ihc mailer 
EO he bKJtKVnfly epecEe-d Jifin I he wkei ii -^'ried in Lhc 
EanV marked "l.iquJd Cai." A LdO capkl tkJifihSui n of thii 
gus ii p*t¥«f11ed by FTieJni p( a TuCaEidg lutbiia- wbeeL 
which ilw fumi-ihed Fife K-qylKd pnwei aa lbc rutDP OC 
lhc reit^r while the InELer fuillhhos the bcal energy ic- 
q.oirc4 for Ehe avcuk.riEidD oE Ehc rAS otkI the pemnr Idie 
in uic turbirfe. 

^ ! hat I claim at my iovcnLinn as: 

t. A reaclor cOmpLitidB n cylindncnl core rOialalile 
ilsrujr an aku, id ouLet siai^odiry member EoAgential or 
IhC sliO -to^e Nod Iw-a fUiinnablc umf iiibcHlhnl -maivai 
respectively ifflnd l>i life uid core ami rrtcltrb+f nnj 
to lek-Oed ihiL when Ehe fl'tL uid mata Un^enUilly by- 
pjk^t she aev-nnui sa:J matt in il^ prfliimily, Ihc oam- 
tHDdd- mfilitc:fi- bteame monienliilily liyptrcrhieil nw^ 
mentor ily RtiriCEafel dliergeol fiisinr. ch.iiin rt^felhvT Rud in 
which the mAs.! ia tht ouler member cumpii«s a sl^e 
.idi mein-, far bodily iriDvirifl' ihe F-miJ min in llic ;.'id 
SiiJp bEL A ifinclkm pc rpc rxlieul ar 10 ihti *.*i-H iKi-v, Taj the 
pulFGK uf u^jLiiinvenL 

2. A ccjLiot eomjiriiini * eySindrixal cact rolala-ble 
A>mu| ici njsLi, i hOllOiv cy 8 hrtdridPl- member envdopiOE 
Ihe iP-lil caw. » ylurnliLy oE Usaiarkibl* matset UdscicEcty 
d.s:iil;inlcd Along Lhe Adjoining circuinl^rfnc^s of lbc slid 
curd odd fllcltibtf, nod n^cana far maViflft. ElW mi™ in 
lhe i3td cDvclo^Hdg ftitfliber in □ ilireciiim pcr^ndkulir 
Id |he *»id mia. 

3-. In A reicFor. I Cfcmbiniliojl of n M)lor wiLh a sluEpr 
In wbicli the b-lld t »0 Oitmbcn comprise- j pllimNly 
tre's [IsiSLiHiabfct m\li r in whkb Ebe unite in Ihd iRid ilalar 
NIC atilTvardly rcli-klcd 10 provide n ckiraftcc. id ^I'.th 
lbc At*tar N provided Wilb mtans injedlng inco ElW 
ratuf acfidiliOh hi newflian rich piAteriaa of tl V£ C-ktp consiaLr 
inf of tfeuCcnom lil-l csilium and in which life Tpccd r: T 
mLatiars uf Ebe jabd iOCOr i* jisecktermiced Eu product i 
■.Liiti Aif nculron puirei of lbc Ec^Liared maBoilud^ =s.ld 
I'rcqumtEy. 

4. A mfldar lecarding Lu claim ^ ill wbkb ElW imi-BL atE 
over hEiy perctnl enricbc-d. ami rc^UtCo nu r.iodeJiIur Sul 
ilfelr proper Functioning. 
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g Extraordinary Tachnalogy Conference 

w Summary Report ■ 


Michael Riversong * mriversong@earthlink.net 
PO Box 2776, Cheyenne, WY 32003 - ( 307) 635-0900 


This year's Extraordinary Technology 
conference was excellent. Attendance 
was good, everyone was highly fo¬ 
cused > and the speakers all had priceless 
data to give. This conference was in 
many ways the best ever, even better 
than the old Tesla Society conferences, 
Thai"s saying a lot, as so many confer¬ 
ences of the past were great. Major 
technical breakthroughs have always 
been "just around the comer' 1 ever since 
the first Tesla Society conference back 
in I9S4. At this conference, the reality 
of those breakthroughs, on sop of ihc 
achievements already made, was closer 
than ever before. And, there was a lot 
of love at the conference > which was 
really a joy to feel. 

Alternative Medicine & Health 

On Thursday evening, we enjoyed an 
initial presentation on antique Tesla- 
rclatcd equipment, which included an 
extensive display, Jeff Behury is the 
creator and curator of The Turn of the 
Century Electrotherapy Museum 
(www. egpotherapy muse urn .com ) w here 
he has collected a great deal of infor¬ 
mation on ami quo devices and also 
replica equipment. 

Jeff made a number of good points, 
especially in relation to showing bow 
excessive medical claims by manufac¬ 


turers engaged in ruthless competition 
had caused the whole field of electro¬ 
therapy to lose credibility. He said that 
while there are real benefits to be gained 
by using these devices, any claims must 
be realistic and err on the side of mod¬ 
eration. 

Patrick Flanagan opened up the morn- 
in g on Friday, and shared some 
information about many uses for his 
Neuropbone invention. His credentials 
as an inventor go back many years. He 
showed bow the Neuropbone can be 
used as a sort of biofeedback monitor. 
Several people commented that bis talk 
was excellent. 

One of the best presentations from my 
viewpoint was by Steven Haiti wan ger, 
an orthomolecular psychiatrist. He did 
an excellent job of showing how many 
commonly used electronic components 
resemble existing structures and pro¬ 
cessus in die human body. This in turn 
provides valuable tools for developing 
new electro medicine resources. 

Gunc Kounce came from Greeley„ 
Colorado with his Vibe Machine. Al¬ 
though expensive, it’s a helpful piece 
of technology (hat hits a*great deal of 
p[HerniaI for relieving many difficult 
medical problems. It produces a range 
of mostly radio frequencies that have 





Gary Voss, Michael 
Riversong, and Bill 
Alek examine the rat¬ 
es! version Robert 
Patterson's of the 
RAM Imloslon Wing 
introduced at the 2004 
Extraordinary Tech¬ 
nology Conference! 

Pfiglc: Tim. Yunlun 



l 


Michael Rlversong 
Master of Ceremonies ■ 


been carefully calibrated to assure 
maximum benefits. In the past 2S 
months, a good number of these ma¬ 
chines have been installed in many 
stales and countries. He has found that 
about Ji 1/2 minutes exposure al a time 
is generally most beneficial* according 
to reports. 

Anti Gravity Research 

Tim Ventura* a former corporate man¬ 
ager, has puL together an ambitious web 
site at www.ameMcanantigravity.com 
which reports on many developments 
in aptigravity research. He. lias a num¬ 
ber of informational products available. 

Lurry Deavenport's talk deserves men¬ 
tion, because he has successfully 
validated certain electrical effects first 
discovered by T, Townsend Brown, 
Conventional electrical theory cannot 
explain wily a certain arrange merit of 
wires arrayed on non conducting mate¬ 
rial will pause a rotor to gently spin 
around. Larry has greatly refined this 
process over a period of several years. 
His demonstration is fascinating and 
brings about much thought. This has 
implications for the development of 
gravity control systems arid other tech¬ 
nologies, 

Thomas Valono, Willi am Alek, and Hal 
Fox summarized many developments in 
antigravity research from, several 
groups. The field Is growing tremen¬ 
dously worldwide, and we should 
expect to see working equipment within 
the next few years. Valone has written 
two good books on Electrograviffc^ 
William Alek’s web site is 
www.intalek.com Ha! Fox is the head of 
Institute for New Energy in Salt Lake 
City, one of the conference's sponsor¬ 
ing organizations, 
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Foreword 

I N' present in”- Ibis, tin-.: 25 th edition of on r Accessory Catalog, 
wc wish to call special attention to the many additions and changes 
that have been made. This catalog- supersede? nil former issues. 
It shows our lull line of accessories, ami renders obsolete all former 
illustrations, prices and description. 

We believe that our successful growth hrts been largely due to the 
rigid policies which we adopted al the outset -up-to-date nianufactor 
ing equipment, fair selling prices, guaranteed shipments, an. adequate 
Service Department, and the ever present desire to "play square/' 

jj f , j Always use a separate sheet on which to write 

riOW tO (Jldci your order, and write it on am side. only. 
Avoid including il in the wording of your le.Ker. This haslet is the 
correct Idling of your order. Use catalog numbers and write plainly, 
and when ordering by telegraph use Code words as they designate to 
us exactly what is derived, and save you expense in the message as 
well, 


State dearly whether your machine is to be ope raj ed oil the Direct 
or Alternating Current, If on l>. C, give Voltage; if on Allernnling, 
give Voltage ami Cycle, Obi a in this information from a reliable 
source; preferably from your triedric [tower station, 


When order clou* nol give shipping nisirudions wc will send via 
the most direct mute. A Nicies of light weight will be senl by Parcel 
Post to expedite delivery win:raver possil.de. 


Oil r res po n si bi 11 r y 
ceases whun goods arc 


Damage to Goods in Transit 

receipted for by tlu: express freight carrier, agent or Post Cilice, am! 
wc r;.. be lield responsible- for breakage during transit, and it claim 


lias in Fat- tiled !,u' 1 1.'nj.'ijM'iI grinds, nothd ns imiuedialX'-h |H:n piMpn 
claim may be entered. 


Return of goods by parcel post should always he insured so the 
shipper is protected in case parcels arc lost 

As soon as it is found rhar goods arc received in. a damaged condi 
lion the carrier's agent should at once be notified and have the dam¬ 
aged goods inspected. 


Neglect in complying with this rule places the responsibility entirely 
with the consignee m case claim is refused. 


I-L G, FISCHER & COMPANY, Inc. 


Anj defects in our apparatus JjliaL may develop 
(rlUlt'CltltC€ within six (6) mouths from date of shipment 

I. i iids-:r normal and proper use, due to faulty material, imperfect insu¬ 
lation, or careless workmanship, will be repaired or replaced at our 
option and our expense, provided such apparatus is delivered prepay 
to our factory. 

For repairs or replacements during the next twelve (12) months, 
we will charge only actual cost to cover, and after this period oui 
service and our attention arc to he called on when required, with tip 
understanding that charges for overhauling "Fischer M apparatus wi 
always remain as near actual cost as possible. We do not maintain a 
repair department for profit — this department is entirely for voin 
service. 

We will tiol assume any liability for work done by others, without 
our consent in writing, nor for defects from improper storage. 

Wc will not assume any liability for breakage of glassware,Jam]>. 
m X-ray plates, nor for deterioration of rubber goods, X-ray films 
any perishable goods. VV\: can but use the Is&tft materials obtain a hit 

Rotary converters, meters, and motors not manufactured by W 

II, i in a ■ ,.i i v our guarauloe. but are backcil up hy the l:":i r:mW.- <■: 
tlicr makers. 

Crediting for return of goods or- 

Return of Merchandise del'd I i n error or on account ui 

dissatisfaction nn receipt has become a serious factor of expense, and 
i:- a problem difficult of solution, In justice lo our customers, ami i- 
rail-selves we have adopted the following, governing; such rcluni- 

No merchandise will he returnable for credit after having been hi 
customer's possession fifteen (15) days or more, 

No merchandise will be returnable for credit except upon written! 
request of purchaser, and then only with our consent- 

All merchandise must be returned prepaid. 

No merchandise will he accepted unless returned in salable comb 
tioil- 

All merchandise returned, whether for repairs or for credit, muo 
he carefully packed, and all goods over a $2,00 valuation should ' 
insured. 

Cabinets or Portables returned for repairs or overhauling should 
be stripped of all accessories, unless such accessories are also Lo 1 e 
go ire over. Loose accessories always mean danger or fuitliet dainag-.- 
lo your equipment in shipping. We cannot be held responsible f. 
breakage ov damages due to improper packing. 

■And last, but very important nevertheless, timer fail to place your 
name and address in and on the box or parcel when shipping lo us. 
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Price s' PII ' :C>S arc Chicago. J'lie prices quoted 

111 this catalog on all our goods are as low as it is possible 
10 make them and still be consistent with the quality o£ the materials 
and high guefe nf workmanship used in their construction. 

.1// orders for $1.00 or under should be accompanied- with stamps, 
money order or check . 

Our minimum bitting for (foods shipped is 50c. 

Oitr prices arc subject to change without notice. 

Terms ,<etaSI . t ll,rcliase ™ having an established credit with us 
1,l;i y discount tiieir bills in leu days, or they will he con¬ 
sidered net and due in thirty days. 

Oin goods are also sold on the deferred payment, plan. We shall 

w glad to make quotations to reliable persons, and ask that you write 
us it interested. 


New Accounts dnVl-Tin'’ s ” lic '-' :icn,,mh> lDut > >ur ’ 

, W't\\ appieciale llie neccssttv of sup- 

I'lynij; satisfiu-l.,i-v rrfmnnt. The name of [lie bank rarryimr your 

or *»« Cl,taw firm wilh whirl, h„ ve trimwclml Fnraer 
miisuujs s. is usualh sufficient. 


NOTICE ! 

HI US! rat ions herewith arc not binding as to details, in view of con¬ 
st out improvements, and the goods supplied you may differ slightly in 
appearance. However, when your order is received, the very latest 

model unit always be forwarded. Prices gaoled are subject to change 
Without notice, J 



(C) Jeff Behary 2019 


6 







: f ffft jju; 


(C) Jeff Behary 2019 


The Fischer Flexible Mesh 
Electrodes 


The most flexible and convenient 
ALL-METAL electrode ever de¬ 
signed, 

Kits any pari of ihc body like a 
glove, regardless of shape or contour. 

Composed of a series of flat links 
of German silver, they arc flexible 
practically indestructible, easily sLer- 
ilized, and form an almost continual 
(lal surface to be applied to the 4dn, 


Application MV-sli Electrode 


843 3" wide . . Subhflt Per liiuml inch, $CU0 

84 I ft* wide .. Safroi . ,30 

870 8* wide ... Sagger (l 11 * .40 

872 12" wide . Sailer *' - “ .00 

(Will be cut i.i way leninhs mun these widihs, 
to order, \ culling rliaria 1 ■ > 1 I3r will he a filed tor 
]i.:llgl I IS 1111 > I ■ I 10 inches.) 


Convenient, always ready, 

Nq t Code 

876 in handy collapsible 10 oz. tube.... .. - Diasop 

906 16 o/.. opalite jar...„.... Volive 

907 16 oz. refill for jar, in wax paper cation,,-.- Vowels 


Fischer Improved Diathermy Paste 


Price 

$0.80 

1.00 

.90 










Thtp;c are sLri[i< of Carman Silver Mesh 
o indies wide rind from VI to 44 indies 
long, Very convenient and handy- and 
once user] will be found indispensable, 
Handaee nol included- 


mmm 


Cuff or Belt Method Diathermy Application, 


(C) Jeff Behary 2019 


Sponge Pad Electrode 

Lay ibis pad in your tray or pan of 
salt water, and your pal inn will not 
complain of hoi spots when placing 
liand or foot clown for conlad, 


No. Code Price 

m> .... NEther $2-25 


Mesh Electrodes With Sponge Rubber Pads 


The Sponge Kufjhcr padding may I-v 1 
Washed and always kept dean, TI i - . vlTv 
solV and i ijji forms; udl to any uneven 
surf five, S Lurked in Lima; shes ; 


No, 


Code 

Price 

am 

Sponge 

1 rode- 

Me-li 1£ lec- 
—3 "-<1.3 / " ...A ; cm can 

$3.40 


Spon 
l rodf 

Mi‘<b Id^:- 
4"x4pT . Ncoqac 

4.30 

m 

Sponge 

trodf 

Mesh Elec- 
4 }A u xS ff ... ,.A { i k olgy 

4.85 


Sj :■ iilg'0 

3 x 3 E . 

pii'l, only, 

. 11'saury 

.40 

S07 

No. 

5tn >n;w 
4x4! L 

pud, uuly 

. IVcapatr 

,75 

m 

SpOllg t! 

pad, onlv, 4!/5 



Oidf: P n l:c- 

l Talny $1.10 





















Tl. G. FISCHER & COMPANY, Inc. 


The Universal Diathermy Clamp Electrode 






Applied and removed in an ins taut, -may be used oil practically any 
pat'l of die. body. All of the various sponge mesh electrodes described 
on page / are interchangeable on this device 
No. 

92'd Universal Diathermy Clamp, with 3-in. spot 
930 I he Universal Diathermy Clamp Electrode. 

Metal Connector For Mesh Electrodes 

A simple device to fit the No. 1330 Fischer 
Diathermy Cords, Made of spring brass, 
heavily nickel-plated. Cord lip cannot come 
loose, when once snapped in place. The ron- 
tae< is flat, but there are several small teeth 
protruding for engaging die surface of die 
electrode to prevent slipping. On the limbs 
this device should be .held in place with our 
No. $54 Elastic Bandage; on the body, with 
a sandbag. 

Code Price 

.—.... .Mescon $0.1(1 


No, 

851 


Metal Conned nr 


Fischer Multiple Cord Connector 


Used when two, three or even four cord connections are desirable 
from one terminal. 

The small end tip is fastened into die 
proper binding post on your machine, 
and you may carry as many cords from 
it as desired. 


Catalog No. 


865 Mulliplc Connector 5-Wire .______. 

866 Multiple Connector 3-Wire .. Snbin LOO 


Code Price 
Sable $1.50 
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ACCESSORIES AND SUPPLIES 


Sandbags 


No. 880 

Made of Lough linen fabric. The end, or sand pockets arc of the 
same size and capacity regardless of the length of the whole, and are 
about half filled with sand, This leaves the assembly very flexible and 
adaptable. 

When the hag is placed over the patient the flat band only bears on 
(he electrode—the weights hang down at the sides. 1 lie longer pads 
arc made to hang Over the side of the treatment table nr col. 


Code Price 

Sfcri 5" wide by 15" long. Nestor $1.00 

881 5" wide bv 25" long. .. Salt hag 2.00 

882 5" wide bv 36* long. Netiuft 2.20 

8&3 5" wide bv 45* long. Sarnies 2.-10 

884 5" wide bv 60* long..... Heubay 2.50 


Elastic Bandage 

lf.ni | 'loving Elastic I lam I age is the only 
known method n)‘ binding i >i;.itlicvmy 
Electrodes to the limbs, w hi eh will per¬ 
mit the pal it'llL to move if necessary for 
the sake of comfort without the elec¬ 
trode shifting. 


No, Code Price 

854 3 " width . Elbanrl Yard §0.30 

856 2" width ■ •■■d ou'wc " .20 No. 854 


Liquid Bath Connector 



For carrying the Sinusoidal or Diathermy Currents to water ui 
trays, for treating the limbs. Connector lays flat in the fluid, and wire 


connection is made to binding post. 

Code Price 

618 Liquid Rath Connector.... (,h'am §0.70 
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H. C, FI SC H I'M. Sz COMPANY, Inc. 


New Paper-Backed Diathermy Foil 

An extremely flexible eon Lad material consisting of a soft me¬ 
tallic alloy impressed on paper. This may be torn with the fingers or 
cut with scissors to any size or shape, desired, and is discarded after 
treatment. ^ ou have assurance of perfect conlaet wbh no hot spoils, 
and a new electrode is used for each new application. The cost is 
negligible. The material will fold over any joint ns it con forms to any 
irregularities of the surface, May he held in place with elastic band¬ 
age as our No. 85 L or crepe paper bandage. When 1 he tatter is used 
bo ill electrode and bandage are discarded alter treatment Clean, san¬ 
itary, flexible, adaptable and yet low iti cost. Everyone who has tried 
it. has come back for more. 


No. 

828 Square foot 


Code Price 
.Zimtk $ 0.10 


Sheet Block Tin 

Sheet Block Tin, made specially flexible tor use; /s ser"—■"oN 

!)S Diathermy Electrodes, 12 indies wide, 

This is something' entirely new in sheet electrode 
material, composed of a router of very flexible allm with a sheet of 
pur,: (in on each side. Ielectroll i era peutists will appreciate the fact that 
part: tin is placed in contact with t.hc skin in preference to the lead 
ordinarily supplied, li is easily cut with scissors. 


No. 



Code 

Price 

810 

.(JlO 

thick 50 IT Y S. c.hmgr ...... 

.. Xt'S.'itfS 

Pound. $0.65 

841 

,018 

thick—25 .IT & S. Cbiugu 

. Xcsth 

Tound, .65 

839 

,031 

thick—20 B, & 8. Gauge 

.... . .. Vrssf'f 

I 'cumd, .65 

842 

,062 

Lliick- 1-1 B. 4fe S. Uauge 


Pound, ,65 


Composition Block Tin Roller 



A scmi'hard roller of composition ma¬ 
terial, ns illustrated. 4-inch roller is 
mounted in metal frame. Handle is of 
hardwood. 

No. Code Price 

SS8 ... Tinrol $0.50 
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ACCESSO i\ I KS AND S 0PPLTES 



New Fischer Connector for Sheet Electrodes 


An innovation by wa_v 01 method 
ten- making contact to the thin me¬ 
tallic. electrodes as used in physical 
I: h e r a py. T h c s 1 n ail fl a l -1 1 c a d u d 
seveu' 1s pushed Lhrotigl) the. bui 
tom of the metal pi ale, i he vrashcr 
set over and the binding post, 
damped un the top. A perfectly 
smooth surface is maintained on 
the electrode. Phis contact will m.n 
come loose during treatment, con 
tact is positive, and the entire con- 
nee lion quickly made. 

No, 

Sob ...... . . . ......... 



Code Price 
Mot: on $0.65 


Electrode Clamp 



Eleci rode 
constructed, 
covering, 
No. 

diVj 


Electrode 


Clamp. Heavily 
wi ill filial tie rubber 


Code 
II 'hitliT 


Price 


No. Code 

868 Block Tin or Hush Klec- 

trod e Clamp .. Nellie 

852 The. "Fa linstock" Clip . F acorn 


Price 

$0.30 

.10 



No. m 

Kkd mill': Clamp 



The Fischer No-Slip 
Contact Holder 

Positively binds (he Pisclier 
Diathermy Curd and the No 

868 Clip together. Connection 
cannot pull apart. 

No. Code Price 

869 . IVi-mper $0.10 
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Disc Diathermy Electrodes 


Ti , « C i Uialhurmy High Frequency Current Discs are. 

sheer brass, heavily nickel plated. Discs Was. 606. 609. 62.\ 626. 
^ r « iiit^ciiangcaWc on the same set rei rubber handles. K,> handles 
nccxssni^ vi-iih .Vos, (jlO ri. tilI oil 

-k + Small Size Discs 

^ Code Price 

H diameter .. Velour 50.45 ^ +J 

-SO 
.55 
.70 


0i6 J /-.' diameter .. . ... Velvet 
tuV y.f" diametcr . .- Vend 


62S 

630 


1 diameter .......... Vendor 

Complete srl ot four ahr.ivr 

and fmiidkr__JVm.Yr 2.50 

JLiji‘^e Size Discs 

.S3 

iVo. 

sag 
600 
GiO 
Gil 





Code Price 

2" diameter $0.85 

3 diameter 1.45 

4" diameter . Crain \.00 

5" diameter . —.Gttrffl 220 


GOB R Rubhci Melik lie ......Jeenr ^5 


New Fischer Diathermy Cords 

Diiilhcnm; Owls ;ire cnuslyntly pvtiing wu. and when covered with ;i mcr 
or sjlk ^cbhmg l.Eicv mi: smualh siainod mid di-c 


days' 11 ■.l;. 


■rulnji-id aflra but a iiuw 


t'? '" Uj ’ ,1, " t:l1 'V' 1 "';?"' 1 Dmllicrmy Cords, covered only willi pure stun 

“ , | l . ; I K - v "W ficxillle ' casil y kc iH as clean as when new, and constructed 

UJ gw I' iuiiir service. 




Nt>« 3336 No, 1332 

No. 

133(1 6 -■ L ■. *■ 1 1 : JI d , with ] I LI V \ LLI-M..T j]lS|ll:diull 

No. 

1333 G-IoiM, Ci-ir-U, with light nib her insulation. 

No, 

l.'Ul Willi special Lips, lor the Fischer Senior ‘TO/’ "LO 

'H," “Ci ,J or “Gi j:l Diathermy Ouifit?.. 

No. 

13.12 kid'laiT eovr-rerl Diathermy Corel willi special tip fur 
Type "V Outfit. 

Wo. . 

].l,i 4 RuMier-cnvered Diathermy Corel? with right angle tin 
for ’*GZ" and “CuV Outfits. ' ' u- 


i\u. LW 


Coflc. 


Price 


?ai r 

$2.75 

('ode 


Price 

. irnfiti 

Pnir 

$2.45 

i ode 


1 'rice 

V to; 

.. W letup 

Pnir 

$275 

Code 


Price 

il tip Fur 

. .JVaiite 

Pair 

55.5 0 

Code 


Price 

angle tip 

.-. —.JVunuth 

Pnir 

$o.2fi 
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ACCESSORIES AND SUPPLIES 



Diathermy Hand Electrode 


A most convenient method oi applying the. Diathermy Current by the hand, 
Jor local i regiments. The uiNu't hand holds the plate Ijl dose con (ad with hie 
palm ofjhti hand, ami allows a free movement of the fm^urs for massage pur¬ 
poses Carefully designed; all ed.ues smoothly rounded ami polished, making I? 
an ideal mid e^troiiudy cu riven it: hi. appliance, 


No, Co tin Price 

(t 14 Ha ml Fled rode ...... ._........... C r a t& $ L 70 


Flexible Pad Electrodes 




No. m 




A flexibly Puli Pad, hacked with pure I dork tin. Can in; a da pled k> most uny 
shape. Has eOLimuilioti mi tuck fm fastening win: fmm machine. 

No. Code Price 

613 Pdi Pad Fled i-ndc—R"- lilmmd ........ .... .Giddy $2,35 

fluf) Felt Pad Klocimtk T r xG* .. ..... ...... .... Lasher 1.2? 

Pad dirIrodes o[ odd si/us and ■■Ikiim.'H, made i>a order. 

Write us yum: mitiintnmils. 

Tlte Fischer Electrocoagulation Foot Switch 

A’ illustrated. Nik Fun Skvilch kyfl 
on 13 1 n hum-, A touch o( (In: hhi makes and 
hrealty tjir- L:aimn , i. 

It is muJi11.1 lic ItahrilFri 1 riiid hu(Vm;s(uI 
iiiHiiliirimi has tjr.'ut used la nului ii shoi:k 
proof. If i :i cnHily tnnvtfd ahemf, yet Icl-u^i 
■ Ni ii |hr[^ht position im iEj is Hour. 

r 3'3i ii cadi In i-i vt-rr 11 ■ ■ x i I. I u. ami cuver.,1 with 
pare uam rLi3i.be j; ii lcirty Im lY^udu-d -iml kept 
ur\v ;iIiv.ilvs. C.dili.- Il ili i illJ : ^ will I..- fur 
11 i si I ( h L l iu Hi ; i m y .nyM ;i|j[i£ir:itos; specify mft- 
chine iLtwliiNi ordering- 
No, 

H'.U FLSChCL- K|i Cl I'CiL' 11 . L (4. S11. 1 1E l .• 31 lime fjwUdl. 

3;?of> Extra rubber cnvi rvii cubic. . .. 


rulrihiK Nr MAS 


Code 

to e ill R ■ f Oh 1 1 <;:i Me. U y vt u a 

.... Tilttiri 


Price 
Rkh. ,15 


Adjustable Reaction Electrode 

The metal electrode running lJl rough the cunlet m 
t!iie haul rubber tilli"Elit limy he extended beyond LI 
unci of cIsf: iLisisUui(i]i r or wEtlHlrnwii into the sheath 
hviili a uicn u| the handie. 


No, 

1777 


Co Lie Price 

Scythe $5.00 
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Surgical Diathermy 
Electrodes 

1 tie electrodes are made of a 
hard alloy, heavily gold plated, and 
the handles of hard rubber, highly 
polished. 

No. 

1300 Complete sol Gold 
Plated Surgical Dia- 
thermy Ml tetrodes, 
with protected Cord 
and rubber Handles, 
as illustrated, in 
plush lined leather¬ 
ette covered Case, 

Code, Afacahn. Price. $75.00 



Mo. 1,101.1 


No. Code 

laid Case, only, for sel Surgical Diathermy Elec¬ 
trodes .. '. Macaco 

Pharyngeal Electrode 11 a mile..... Mucard 

Pharyngeal Electrode Holder,.. Macaaw 

Curved Handle .. .. a tn-Jui 

1305 Straight Handle.! .Z^Z 

|306 High Tension Cable—ft' length... Maced 

loO/ Single Needle Electrode (short). Mackle 

JS Nfcdle Mled rode C.nedium). ZDlf acron 

toUJ Single N<s$dle Elctctfade f Ion if) .. . Xfa&utn 

1310 Multiple Neodie HleeLrodc (short)... . . Madcap 

Idll Multiple Needle Electrode (long). . .....Madder 

J?f? [f. ni, ' e jr U y^}f (Cumberhmch). ZZZ.Atadcm 

I’M-'* I dun l Km I o kfoetrodc (curved) . .I 

l.M-1 Blunt Knife Electrode ('shviiylu) Uodrot 

1315 Button Klectrode (small) .. 1 ... Walfia 

ldl(i Button Electrode (medium) .. Magian 

L>17 Bmon Elect rode (large ) . .. Mtumev 

1318 Disc Electrode- £ diameter.Zlljffi 

L LJ I'isc Electrode- diameter.... .. .Maiarc 

-Gf) Oise Electrode diameter. . Alai nor 

‘m i tZ C t <:ctrode - W diameter . ..Majuba 

l.m2 Disc Electrode- G" diameter. ... Afalaaa 

13-3 Disc Electrode—4:j" diameter... .. ...Malice 

EG4 Disc Electrode— I" diameter _ Malign 

Physicians interested in Surgical Dhlhermv should rood our 
pamphlet, "Siiri/inil Diathermy." .1 xk for Form 896.1. 


i 'nee 

$ io.no 
10.00 

5.40 

3.90 
3.00 

3.70 

1.70 

2.40 
3.30 

5.40 

5.40 
2.85 

2.90 
2.20 
1.65 
165 
1.75 
1.65 

1.40 
1.25 
1.45 
1.40 

1.90 
2.60 

free 






























ACCESSORIES AND SUJL’PUES 


New Surgical Diathermy Electrodes 



No. 



Nu. 920 



No. 740 

cable is secumly fastened 
snllieimtly in^uL;ilotl llial 
Imvufl to I riv again si ihe 
shocking. 

'I' I ecji: [■> 110 S'T N | H 'SV^ | llU.'Ul 
Tilis iif ili I'li-i ..iii Ii.'u;;LIjs are 


Simgesled by DT. Howard 

Flank, I J. !■ innU Knotts and 

Gregg Di [linger [or deefroronj.ni■■ 
Ini inn operations especially Ion 
sillecinniies* They an- small, light 
in weigh i and e^rquionalty 
h-uuiv for this work, 'II it op era- 
tor's hands are run oF the line of 
vision, encirdy, when making- the 
applieatioti. 

A very flexible nibbur-covcred 
difi^'lly itili j lIn: polished hard rubber handle, atn.S is 
0. may lie wound around the hand ami arm, or ub 
Iace nf ilu! pal in it with absolutely no danger of 


anywhere, willi the exception 
I'm mi shed, as illustrated. 


of the active tip. 


No. Code Price 

8f»2 The Plank Electrode and 3 lips,....... Sully $5.01) 

r J2t) The Knolls Eta’drotlc and 3 tips.....IKuytoy UUX) 

74tl J l‘ f n_* pillinger Electrode, as illustrated, with 3 lips; constructed 
with special rlmdc in handle to preveul needles fmin turn 
dig ...»..........„... ,Aid# 10.00 


THE NORWOOD COAGULATION NEEDLE 

inr inehcr. 
long; made 
to fit I hi? 
riiink flail' 
rile No. 802. 

No, GkIc Price 

........... „........... loomed $0.75 



THE RECK TURUINATE COAGULATION NEEDLE 

__ _ For submucous turbinate reduc- 

_ _ _ I lion Is y eoagulatk>n. 


j No. Code Price 

2449 _...... Z.imil $1.25 
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mmm iipii 

Iff? 


mm 


; • ! 


■ I| I ‘I■.(.'11" S111 jiii■; 1 1 I . ■ -m- r ' 'ua(iuj.: IS,in■ 111■ h wh\\ inr.iiliLU-il .. ,\\d 


}r.\n 


Electro-Surgical Tissue-Cutting Handle and Instruments 


NtJ r Cmlfi P r ir l" 

:J-Ui> Crtci11111■ l <: tii'l uf IS KilLi'^ 1 Unties, Needle Points, ftrairitMT :md 

t' in:lki) 1:» ] -:i 11. H-Z mTjovi:, UL IflLc tillg OAStr..„... r .fa~'al ,$2n.H 


This set o£ loops* kni ic blades, 
needle points, reamers and coni'.- 
LiUting balls with the special in¬ 
sulated handle* has heed espe¬ 
cially designed for eledro-sitrgi- 
cal \ issue-cutting purposes. Tile 
handle is separable for steriliza¬ 
tion, and has a chucking device 
which prevents the culling histrti 
ment from In ruing during opera- 
(ion. The set of cut- 
ling instruments i- 
siiihncnl ly com pie I e 
for any operative 
purpose. The com¬ 
plete sel is i no mil cd, 
as i IJi is i rci 1m 1, in a 
folding ease. Ins Ini 
motifs may be pun 
chased individually 
as indicated below, 


In-strimu'iitfi Are Listed in Order as Illustrated 


V I Cutting KK-i'l n.l/k ha.ra r . P . t .*. . , . W \f If 

H M Loop .Cutting. Electrode ..a,.,,.™...,.., .. ....... M’bunt 

ly* lruu|j CuUitiR ElcctrO'clt • ■■-■...,.,.. ......,,.„„.lVtzfuU 

H" Loop Cutiiiu; Kkctrwdc ..... ... ... . , faint 

CurvicaJ Rtmuncf cuiiing, 1 c 11 »^> .. .. Zivifr 

("grvii'.nl KruimT (Rmiji) .......... Zif<\y 

Cervical Reamer (side cutting, short)... .... Z'yyul 

\\. ,f Lunp i.uiliufi.' ElucU'odtt <J^L^^Lvy wiic).. .... . . „„Zuiok 

tiijiwre Einl rutting! Urt|i -ft* UL.-irU: ... ........ i It ttj 

iSii'edle Pfjim Purring liluclrod'.- IJ-jT..,... .. , IJ'pjNfrfjf 

Xeedk Point Electrode U" ..i..-.-.». .. Zirty 

ftlrutaht Knita Electrode - i ,f Id rule. ... ... . .. Zatmk 

,Salj it- shape Knife KFecti'drlo-—1 ft* blade™,.....1 Vvtrcr 

S;jlK:r-sh;i|iL Kn 11V Electrode--? l[" Ul;uln,„. ..... Zwtit 

Cni-voI KniJv Kluctrnrh-—yi" bl:uh?.. ....... „.,lVtAivn 

L'lKiftulaiing- Mali ft * diameter........... Zatij 

l-dngulating l*d \\—' ** dirtuit'tur. . ....... X n v £-.r 

< ’d^linpr Ti|i ;i!j" diameti:r....... T ------ . Zi n nk 


(.llilln Priftr* 
,2uvj r |tI P iMi 


(C) Jeff Behary 2019 
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ACCESSOR I ICS AND SUPPLIES 


THE MILLSTONE ADJUSTABLE COAGULATION 
ELECTRODE 



H;is special adjustable tea lure tliaJ liir r. j:i i>str<L insubi- 
litsri covering tJu- needle point may he iin>rc or Jest ex¬ 
posed as occasion demands. Needle may he entirely cov¬ 
ered h\ the*, insulation or exposed up to H. oJ' an inch. 
Especially recommended for tonsil coagulation. 


744 ... .. ....,. MU foe $7,50 


Price 


Code 


PILLAR RETRACTORS, DOUBLE END 

-Made of polished hard rubber nr 
extra strong pyres- glass, for use in 
com iedum with tf eel .-ocotiguhLl mis of 

No. 92 4 tonsils. 

^ o. ( odci Price 

VM I Jilliutfcr I if m 1 ili; End Pillar Retractor (hard riihkr) .i.vrfrV S2.^(i 

'.>22 Ubuldti limt Hllajr Uytractor (pyiex yLss) ... ... ...Xat-itvi 1.50 


No. 
i r-H-v 
J Twit 


DOANE TURBINATE ELECTRODES 




Spadis Sltajji;, ill,id e to fit l‘li<i\k Electrode Mo. jtfle rJ ■!, '"''r Y'Y 

yy fW* «"£& to # I.* Klcctrt.de No, ... 1,1 

\i>, c-. i hi r* uk.rLn.rn(is ns abov<*. . J1P1 .J[ 'wnm.' 

(Or. DoiUtc'.v “Vnrbitutla Technic" wi 'ft be stni t>\\ r t ufnnt) 

THE THOMETZ TONSIL ELECTRODE 


U.50 


No. 
U1 N 
!M1 
VIZ 
yia 



Tfsnmtiu Eh-ur mauii 
Ruiwtor ;l ri<t J Frm 
I Pnmtf KIi'ctrodM .. 

3-1 'r-r>ngr Fork tj’Jec Lmdit-, 

(Tliei Nil, Sfi:3 Plank Hand In 


miisl hi; used m ]miM Mus. 


Qirlrr 

'i'hrfSCt 
Thort-H 
............. .. The fur 

r. ■.VYr oiwa 

■jil! mui yia) 


] h lii:r 

fUU) 

MO 

1,10 

MO 


WADDINGTON BIFURCATED INTRA-NASAL HIGH 
FREQUENCY ELECTRODE 



l’or Hi,' unipolar n E . 1 i CO L i , j l uf Hiifk Fr«[Ut:in:y Cumin I r 0 litr u.. 
tml piece is lleMile so rJie df vice jl);lv con form tn iitiy type o\‘ no^riL 


’[’he lvii’iimikd 



F j Li: ii 

' — ■ ■ ■■■— .. ... . . ...U'uhjri ^:CTu 

epididymis electrode 

A sjMyrnlly i|-: Slimed cMnjh ,i mi nt fnr a L |- 

difnistetvmj’ ■ Ii 4 irJi- l:] uiy c.liitcmL 

No - _ Code I'Tiee 

lill '7 liiiy m j. Electrode . ...Caivfi $l:!.nn 

( . ■ ♦ / j /,*i ftr f i fty iis J /= ft './ ■■.;i if /y r > ( f ,■, , if,.. J r u 

(nir _V .v/l far Fnvm .V-'': 1 j 1 . 
















H. G. I'ISCHKK & COMPANY, Inc. 


Autocondensation Handles 




No. 52 


- , LW w ~ - 






Ni.l. 58 


H 


psQ 


No. r_>iam. Length 

Code 

Price 

52 1" 

r : 

...( arola 

$1.50 

8i r 

nr .. 

+„.Viinh m 

2. 25 

58 1J4* 

14" ... 

.Aulfum 

3.00 


Autocondensalion Couch Cushion 


B 

l 5T-T .1 EsEft HiEreS 




D 





p 





ffP'i 

^ 5 } 



’Fv* 

Is 









Cushion is made of son 
moss covered wilfi Mack 
NuPmU inI 'i ikni. I mnl- 
rial uiili an Heelrode of 
KlliO, 


The Fischer eushiem 

is fully two ami erne half in: Fits I hick. Size over all, 22 inches wid<- and 62 
iriches bug* 

No, Cade PH re 

120 Anfo (budi Cushion. .... , . .Ctifft'a $.11.00 


Autocondensalion Couch Pad 

A well in rule pad ni‘ Mach Nil 
PuilL Pahnkoid iiirilennl meas¬ 
uring 22 indies wide hv 02 
inches long. Tin- i r.siiEm mg ma ¬ 
terial between the pntieiu and 
ilu- i’l-nier elcc.i 1 'fnlr plate is nibd silk and wn-il fell. Tlu- uni ire pad is abonL 
->4 inch thick and is designed Uw mru'liim - of medinm vclra^p d'Ar^tmvul oui- 
L«ur, ijs far example the Fischer Type "GJ 1 Diathermy Unllit. 


No. Code Price 

41 8 . ......... . Cudiujff JflCUilJ 



Special G, U. Auto Pad 

\n antocoiidcnsation pud os" 
precisely l lie same dimensions as 
catalog No, 4 IK lint split as 
illustrated. This style oi pad 
was originally designed and used 
by l>r P U. C. Corbus in his C. U. Diathermy work. 

No. 

-116 (.b rh u s Amo Pad.... 



Code Price 
Coypad $50.00 


























H + a FISCHl <A1 & COMPANY, Inc. 


The Chapman Vaginal Electrode 

Designed along scientific lines, with size and shape of polished inela! 
end to properly engage the lips of the cervix. The shank, or handle, 
is made of hard rubber. This electrode, is to be'used with Diathermy 
Current, Supplied both with and without the special thermometer 
which permits the accurate maintenance of an exact temperature 
within the vagina, This instrument is of extreme value in the treat¬ 
ment by diathermy of painful or inflammatory conditions of the 
female pelvis. 



jNVj. 1885. Clinin u :in Vaginal lillt'Ctrode—Sidc Mew 



Nix IflS.i. Chapman Vaginal Iilertmfle^Top View 



Mo. 1880 Chajuu.m Vaginal I.\Jeel rude with Special Tliermumeirr 



No, Code Price 

1886 Regulation siae., with llienuoiiiater, Shank I fii" dia- 
im'Lcr, cervical howl 1 VC wide and -iV thick. Handle 

of hard ru3>1 >er„. „„ ,. r .„,Chnvtvj $13.00 

188a Regulation sl zi_\ without LlieririnmcU-r an'niigemenL. Chaf'd 6.75 

1884 Small size, with thermometer. Shank bT diameter, 

cervical bowl I r.;V wide, V'Thick. Hard rubber handle.. Chastna hriid 

1883 Small size, without thumiomcicr arrangement. ... Chalit 6.75 

I9i)9 Regulation .size, as No. 1886, willi IhcrmomeLtir arid with 

cord and insulated joint..... Vermin 16.00 

1007 Small size, ay No. 1884, with thermometer and with 

cord and insulated joint.. Verity 16,00 


Technic Jor the Chapman Voi/inal Hie ft rode is fully described in our 
t'amhhli'l, “Diathermy in GyncofUfijy," J.-T jor harm 
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ACCESSOR!ES AND SUPPLIES 




Kolischer 

Electrode 


This electrode vsirs devised for the treatment nl : in 
ri it ratios is of the Douglas folds and other forms ol 
fin rametritii. The active end oi L 3 i c elect rode is 
pUicnl behind lhe cervix. The metal lie surface, of 
the electrode being m direct coni ael wilh the 
posterior vault of Lhe vagina forces the electric 
current through the purls to ho heated, thus pro¬ 
ducing softening and eventual absorption of ilu: 
exudal e. 


No. 


Code Price 


1892 Koliseller Parametric ElectrcxIe-H 'nikltf $6,50 


Dv. Bierman’s Electro-Surgical 
Hemorrhoid Clamp 

Permits casr f safe, complete removal with 
minimum reaction, Cuagnbiles the base of the 
hemorrhoid, which is then removed above 

i'i ntgulalei! ha,sc. 

No. _ ('ode Price 

1392 Hi firman IJ einorrlioid ( InmpJ f ’iituowf $35,00 

Glass Rectal and Vaginal 
Specula 

Por use its cimnedion wilh Her 
Irka, I a j up lira i ions il toithermy, I Sigh 
precjiRuiL’y, I iulvanisin, etc.) in lhe 

iccium and vagina. 

These specula are nuvde in Three 
standard stocs; 

No. Code Price 

8:i7 11 nuu. 1 1fan wic.i'.^.Sabot $0.65 

8>S ot) mm. d bunder ^. Sntn'r ,ft.S 

850 d0 mm, -1 iam&tcr.-.S'm'rc 1.05 
Special sizes and shapes can he knit to order. 

Wire Bath Speculum 

Ho. Code Price 

1276 As illustrated .. Co bath ?L5tJ 

No, 1276 

Dialhermy Thermometer 








No. Code Price 

1279 Thermometer l or Interna] Diathermy Electrodes {Kabrcnhcii 

yea Sc) ....,.......... ... —. ... .. Thermo $3,(X) 

123fS As No, 1 21% Geniigrade scale..... Vertex 3,00 


21 








H. G. I’TSCHER & COMPANY, Inc. 



No. l!i&() No, 1 .H5 


Electrode 


Kqci£ I ti su [a 3 fi r 


Uodr u-ir.li long' in^uEator 
CoticjaV'c Disc 


Eli'ilsinK 1 hceIi tliurj I ti a oh tor 


or Uhj t.i ■ ■:i hn■- 1 j 1 of (jf.mtu'L'lui^l Km Uirr rvii i I is w i i J L DiiiLlturniy, 

' of hrtilHtlff oUuLLd'jiJp l l ‘.ili r-; illicit, 3 l.i'iri'UntiflL* n.u-hri 4 ,[ I'i.hM 

C.omjiJiM y 'vi|Ei iliti inumi‘iiv j■ u■ I lm.li hisul.mn ; ,i illiLiii.-G: ■ |, 

WLlllUHl ClMirjVv ■ h: '. 

Oimilictt; Coe-Ihis Electrode ;is under No, 1 - ? fThiii'7.7 

Ni'W [i h Leo I in i..’ll l,i.n.,:,v.’ JH ft.I i! i ' i -1 ■ i n * ... 

. ft^inu j'E l? ' -'■ ,| vi - J 'iii-li i!i;iiti 1. 1■ ■ i . -h|>' ..I .. 

umenYtf I I ■ i ii l: h rI i m uh i .-i. .. 

< iJll'. :i W J lj >i', i ' i hull 1 1 hnlr!rl' 


Tliri'JiltHtii-l : l ri'^Lhlrr* 

I msecs, 

Code tv ice 

din.. 

. ...^.Corntif 


f V/tY</ 
f Wurrf 
J VihT.y 


3 * 1 ' 1 11 ■ 1 ■ I■ n. 1 - il[u;iM uG'iI, wllIl lluth 3 ejrh > 11 • | aftiort illH 

I III:I'MM’Itk'l . c . .. 

r ii'i'lam, tr j' i^jp fri'r I'iittif'fiiit, " i ^' r iVr'm.NTi 

.•I sit for I'ttrui S&'/R+ 

Prostatic Electrodes 


No, 13B6 ^ 

Prosiatfc IvUxLrmk, t . 1 . 1 ll h tliernioiii^UT .. .. T ... 

PrcYsln Lit Electro«.l g f jdriici ... 

J " 1 kos r u i l i: K lot trod e, will) ilierrnonictcr ... 

The Mansur Prostatic Electrode 


Code Prict- 
■ PivlH i JJSdMl 

jl/fljllr J H.&O 

Preitis V4 00 


Price 


■Hit. f i ?cner v^i | iic ’ 


(C) Jeff Behary 2019 


23 




















ACCESSORIES AND SUPPLIES 


Copper Intra-Uterine Electrodes 


Three sizes. The smallest, size end 13 all copper, and the medium and lar&n 
si/.r.s have hat'd rubber lips. 


- --- r *.. 

pjiK Code Price 

3834 Small Copper End on Rubber Shank......Abu if ft l $3.50 

iS.'kn Medium size Cupper End with Hard Rubber Tip.......... Pouter 3.50 

1836 Lartie sizi: Copper End with Hard Rubber Tip. Neurol 3.50 

1S3S Set of 3 Electrodes as above.... N enter 10.00 


Urethral 


Nn. 

lam 
m\\ 
1862 
1862 
3 sol 
!H&S 
1866 
1807 



Hard Rubber Mulder with Cupper Tip CM diameha 

Hard Rubber i to 1 1 1 0 r vvhh Copper Tip A" diameter 

Hard Rubber Holder with Cupper Tip ] .C diameter 

Third HejUI'ce Holder with ^cl oi 3 tips as above . 

Hard Rubhvr IT-Ldcr, only .. 

l oppcr Tip only, }'C' dhirnclt?.r .. —. . 

Copper Tip only, ih" djamder. ..... 

Cupper Tip only, J-i" diurneLtr.... 



Cade 
...AhV frit 
.. Varlr 
Niohee 
..AC/Cvr 
. NUann 
Noddle 
-Noetic 

, N i 1 f /1 ,? X t? 



a 


■1 —-J ■■ ■ 


Price 
$3.00 
3.00 
3.00 
4. SO 
2.33 
1 .(JO 

l.fKI 

1.00 


No, Code Price 

1870 Hard Rubber Holder with Copper Olive Tip, 1717 dia.. Nintw $2,00 

1871 Mdnl Rubber I I older wilb Copper Olive Tip, dub din. .. Nit.mt 2.00 

1873 II.in I Rubber Holder vviiFi Copper Olive Tip, 23 F dim . A r ffr*j.r 2.00 

1873 Hard RnTbber Holder with Copper Olive Tip, 251 1 din. Niwxc 2.00 

187-1 Hard Rubber Holder with sec uf 4 Oliver a-; above... Nobody 3.30 

1875 Hard Rubber Holder, only .................................., 1 Nownt 1-50 

1876 ("upper Olive only, 17F d’iamcier . . .......... Nogin ,05 

1877 Copper Olivu only, 20F diameter... Nomu't /in 

[878 Copper Olive only,. 23 F dlaiimler. Nunfotn .63 

t879 Copper Olive only, 25F diameter.............. Nonego -65 

188(1 IVrforated Hard Rubber Olive, tor CaLiphoresis, wilb 

Holder ... ......................... Noodoo 2.25 

1RK1 Ferfwrited Hard Rubber Olive ouly.,.. Normm *75 



Fischer Penile Electrode 

Admirably adapted for diathermy treatment of gon¬ 
orrhea in Llie. male. Container is filled with saline solution, 
Con tact is made by mem is of die metal plate bottom. 

Code Price 

No. mi .,....-. Penal $4.75 
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FI SCH ICR & COMPANY, Jut 


Oblong Copper Ball 


1822 Oblong Copper Ball Electrode 


111mini tip 


n ist;il. ir 


(C) Jeff Behary 2019 


Sigmoid 


Code Pno.! 


Marine SmOU 


1823 SiL'uioid Elect rode— aluminum Liu 


Prostatic 


1825 Vaginal Electrode-—aluminum tip. 


Code Price 
....Marlin $3.75 


Carbon Ball 


Code 

Marcus 


Carbon Ball Electrode 


Code Price 
. ...Mar guy $2,50 


Code I’rice 
} l anno $2.50 


Vaginal 


Galvanic Eye Cup 


No, Code Price 

1830 Eye Cup (for Galvanism).. Marly $3.90 


Price 

$ 2.00 












ACCESSORIES AND SUPPLIES 


Interrupter Handle With Moist Pad 



No, Code Price 

18.51 Interrupter Handle wish Moist Pud. Mashe $5.50 


Cataphoric 



Electrode with Rubber protection and Carbon base. 


No, Code Price 

1853 Catsi[diurtc I'locirode ... Mason $6.25 


Flexible Sigmoid 

- -“ 

Elect rode, constructed rtf pure block tin tubing, with hose end for 


flushing attachment. 

No. Code Price 

I $55 Flexible Sigmoid Electrode. . AJnssa $3.00 


New Two Pole Electrodes 

l'nr treating localized conditions in ilie rectum and vagina. 



No. 

1852 



Rectal Elecli ■ ide 


Code 

Masrec 


Price 

$8.00 



Vaginal 


Price 


1853 Vaginal Electrode. ....Meisvag $8.00 
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H. G. FISCHER & COMPANY, Inc. 


Fischer Moist Pad Electrodes 


Formed uf ai] 
asbestos com¬ 
pound which is 
LIhj roughly wa¬ 
ter soaked be¬ 
fore applying 
Covered w i I h 
heavy w h E 1 c 

11 n c n fabric. 

Tire medal elec¬ 
trode ptatc is 
sewed snugly to 
I be rad, and 
contact with 1 ]ic■ 
coimedfn^ cord 
is made wilh 
l h c. 1 1 l s o 11 o r 
Flat Spring 
CoimectioEi, 



No. 

I'U4 

1955 

1936 

l'M7 


i'lai Pad I'.kcU'oilr ir.ir No, 23/2 5 n8". .. . .... //‘hAj7/ 

Flat Pad Electrode fb* No. 2372 —^ ../fVMc 

Flat I s ad Electrode for Hi-. 2372 4x5''.............. . .. 

Hal. Pad Electrode Tor No.. 2372—3x3"™...„.... IWmly 


Price 
$2 00 
1.70 
L7I) 
1.60 



Fischer Diathermy Bell Electrode 

Composed of a secies uf altmimirin rectatiftailar tups, linked toother, mid m 
J tttxihk rubber belt. Quo or more electrodes (cup) may he employed tor an 
plymp- uialhivrniy totally small area, nr as many links as may he rucimred to 
isass an mud the tail,Ere abdomen; especially iisetnl m connection vvilh mkrnal 
electrodes a? ihe iridilfcrc-n! pfale, Twenty-two cups lo seh 


No. 


]y£>& Bolt Electrode, 22 cxips and rubber belt.. 


Code Pidee 
. Dihclt $1K.QA 
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H. G. FISCHER & COMPANY, Trie. 


Internal Electrodes 


These electrodes are essentially the same as those illustrated and 
described on pages 23 and 2d, except that the connectors are of the 
"Morse” type to accommodate cords furnished with the Morse Wave 
Generator. 


No., 


Code 

Price 

1940 

Flexible rectal electrode, for localized muscle exercise to 
high rectal area as in constipation al region of descend- 
iiig colon, to splenetic flexure, (No. 1 ---— 

Mnhat 

$6.50 

1941 

Diagnostic dud miV, tor electro diagnosis (muscle. testing) 
to determine degree of local disability, (No. 2}.—.. 

Milton 

5.50 

1942 

Ei-polar r r f La! clednide, for local in vigors tion of relaxed 
reulal legion, (No. 3) ..-——■ ■—- 


8.00 

1943 

Vaginal electrode, for general invi^oruli&n of pelvic organs 
(relaxed conditions.) ( No, 4).....-.*... 

JJxhk 

3.75 

HM4 

Proslulie electrode, lo massage rliyllumcal!y, by muscle 
coni ruction (sine wave current)* (No. 5).... Untie 

2.50 

1945 

141-polar vaginal ukd p »!>■. for local mvigoration of vagina 
(relaxed comJiHons), (No. G)»».-.*.-.-. 

.Upend 

8.00 

1940 

Sigmoid electrode, lor constipation due In prolapsed dc- 
s(.■ ending colon and sigmoid impaction, (No. 7).... . 

... Up It it 

3,00 

1947 

Oblong copper ball, for load iistriugem: effect on a mucous 
surl'oce us in leucrjrrhen, bleeding hemorrhoids, etc, 
(No. 8) ........- ■ -...—■ 

. .Upsi't 

2.50 

1948 

[ulrA-uUtine drclrode* ci-ppm, with hard rubber life for 
nvatmenl of eudmnemtis and control of uterine bailor- 
I'lndd (positive in.de), stenosis of cervix (negative polo). 

?\Tn 01 ., ... .......... 

Urns? 

4.25 

1949 

OMonsf carbon l.isill (■Ic^lrotle. for relief of inflammation 
:uul n:fuxt".1 emu-lit ions of (hi- uterus am.l vagina (positive 
pole), (No. 10)..—.„......—.—-.-.. 

.. Urn! 

2.00 

1950 

Cataphoric duel rode, to introduce medicates, using galvanic 
current. (No. 11) .. ........ ■ ■ ■ 

„.[7ruj h 

6,75 


Fischer Adjustable Electrode Support 



For supporting electrodes during 
rectal and vaginal treatments, Rase 
is polished hard wood, weighted, with 
cnrrugaLed rubber bottom. Clamp is 
made of polished hard rubber. 

Code Price 
No. 1857. ..Fissup $13.50 


28 


(C) Jeff Behary 2019 












ACC ESSO liTI ;s AND SUPPLIES 


(C) Jeff Behary 2019 


Carbon Hemorrhoid Electrodes 



I" rir u^LrJnjiijul c II cd, 311 .K-. 


This ki oi 1:li.i"I I■:s r_=, furiiislu:.I i-i 1! wIipin. j tin: siualln' c led r- hIc 

may hr mon: i; a ^ i 1 > in serial dnriny rat ly 11 cut vm.nt, usmft snh^rquuiitEy the two 


hnyr om:s. 

Nm Code Price 

1951 Carbon electrode- -small Cotincetorr....-. tfviei $2.75 

! 95’ Cnrlii.iii cirri rohr irinjimii -Moito romuTlur. Urfiod iU10 

lf)ao ^'ai'fifHt drc.h'fis.lc; liirpi; Mors-- Cuiinrcitn- ... .J. : i\uw d.2.'i 

l'J.n.i C nr ho 11 1 !■ =;( 1 ■ 1 • small—Hiudin^ I'osi, Cniuu.Yhu- .. „..,Zavik 2.75 

PW Caihoii cJcriru'lL 1 -ir« ihmn liimfing Posl G'iincdor. Zi'ivii ,UH't 

3 l o7 Girhon divlrud^ hii L-.r Bimtiny I 'osi Connector.... ..Zut'tth 5.25 


Small Muscle Testing Pads 

I'acls Nos. 18-16, 1847 and 1848 are mack: with metal backing with 


asbestos as the absorbent material, 
and covered with linen. 

Nos. 1895, 1896 and 1897 arc 
made of metal with a chamois cov¬ 
ering over the ball end. 

t v v* 

1846 With pad . 

1847 With pad M”\\W . 

1818 With pad '//'xlM” .. 



No. 1840 


185(1 Set of 3 as above... 

1895 Localizing Electrode i Small). 

1896 Localizing Electrode (Medium)....... 

1897 Localizing Electrode (Large). 

1898 Set of 3 Ball Electrodes... 

i See handle No, 315 on page 30.) 



Code 

Price 

Nictat 

$1.25 

Niello 

1.25 

...N lever 

125 

—Wt/iflc 

3.50 

. vdh’t 

.75 

. Valid 

.80 

. 1 'a lor 

1.00 

. V (trie 

2.40 


Fischer-Morse Covd-Electrode Adapter 



Necessary when employing the cords furnished 
with the Morse Wave Generator in connection with 
any of the Fischer Internal Electrodes. 


No, Code Price 

1858 .. Moroda $0.45 
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Galvanic Needle Holder 


/kule (,:■! hard nifiher witii riickel-philed racial damp. 

[WO Galvanic Needle 11 older. . Mrope 'ISO 

UU] {l - llran| c Needles (U in glass iiilieJJtij'jTft 1 2:> 

,v- Price 

| j . j Code Dox, 

J (L P'iaytfs Bulbous Pointed Slccl 

N "-h11cs.-... .U-cutfl $2.50 


N o. 




No. 1904 
Code 1 1 ri 


Nos. 1000 iiml 1901 

Ogden Galvanic 
Needle Holder 

A slender puiwi I - ] i f- v 1 1 1 j U 1 o i 1 
wiili long flexible curd uiiri n 
ikvdkk of vm 1 villi'; kny(h Lap... 

Guiching device In 11 <ls uchuHc^ 
J irmly during ope ml. inn. 

Cotie Price 
No, 742 . ..Ogden $7,511 


1-^4 P libber covered Galvanic 
C. orris, 2 cnlfjis — red 
;»inl y,n\y . . .... Myna- $1. 


SH 




U 



Ud() 


No, 

10,1.5 


Rubber-Covered Connecting Wires 

No. 

I '.MH P ;-t i v R iiIiIh.t ■ covered 
Cnniitvlrug Wires whli 
N.iL k-rmhials, ftk Fischer 
Lgw V ullage: CcNvrmnr 
Xu, 2372. 

Cutlet 'tuuh:r f Price $ 3 Mt 
LG1 J 1 <i 3 j- |\ublier-covcm I 

FV-n liming Wires wuh 
1 ijjs for Fischer Low 
V4.ikrk.rG CienGniir^r No, 

23 72 . 

Code, W 'cmton, Price $,140 



111 1 1 1 iL-Li i 1 1 I uiii with Jl;U Jcrminitls fur No, 1372 .. 


No, PHI 

C ode Pr ice 
- irtmu>d $3.50 


Spongio Discs and Handles 


oi'ayy 


Universal Handle, hard rubber, willi Fdi covered disc, 


No 

-H lk-11 Covered Hi sc..... 

3\ n f Pil'd Rubin'-] Hum. I Ik 
‘dn f elt Pad Disc ;unl ILuidle. 


Code I J rice 

C art id $ 0.50 
..{. arhari .85 
-(■anuiu ]J(j 
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H. G. I'TSCTIER & COMPANY, Inc, 





The Hollendei-Cottle Headband and Electrodes 


Tills perfected headband is .l wonder Fill help k> ihe physician in giving Hi ;l 
iheiiiiy f • i l partial deafness, for r-,is:d lkccssi n y .siting J isi:usi\ and lor ncrvi- 
a flections a bouL die kicc, It is id nsr also for nd mi nisteiing diathermy to 
I ]tt" rye. 

The oil i Jit consists of the headband, with connections For electrodes, cords 
and vied rode holders as illustrated* 

Headband arid duel rod es arc readily adjusted to give proper pressure In any 
comhitULliou of applications. In treating ihe ear, the indifferent electrode is 
placed op tile face anterior to the opposite ear t while in treating the sinuses 
die indi iTercul electrode is placed on die tmpC of I he neck. 


N-i>. _ (To ill! Price 

Mice 11 ■ 1 1 n I ir| I r Oilrli; 11 (Sirlbfliid M'idl Blrtck Tin deiM i ink:-. «UH|i1elc ..... \ \adrr 

1 :Uli 1 I<jj■:L k<i lk t wit]i Hiudin^ I’uhih uiily........ .1'actor :i ;j.0 11 

1 302 J.ntij.r Electrode Suppurr (an . .........FVt U*tt fi,!!ii 

130 i Ovat Electrode ........ Vvintd 12 aw 

Gtttved Electrode (a). .- ..... Vdata 2.05 

Tun; TrMiiitfh' Klw.irurlu (ri).. .. . . .... .^rffum tt.-l.l 

1333 0 CL Carets £2).......................... ...Wilful 2.45 


dUo ask jor fijjf Z'.-Nif ptih'it, form AT. 912 ami ft'ym AT. £ jV 


Self-Retaining Ear Speculum 


For t J sc: in ,\F. I.if tic F uni within 
■ • i nnmiir i'tili rrliMfi 


This dmpfr up 
para t us obviates 
the necessity oi 
holding 11io spun6’ 
him in the car 
canal. I'nrllior 
[iiLirc, the indili’er 
ml electrode is on 
the inner side of 
Lite leather Imnd, 
part of the same 
apparatus, d a l n g L 
away with large 

pad electrodes usually employed in this work and placed about the forearm or 
i lEirr surfaces of the body. The hind ing pusis uii illtj outer part uf the head¬ 
band serve for (he connection oi coni* from the galvanic apparatus. 

The leather band i> easily placed mound die head with I he speculum directed 
into the ear canal to be u euled. A tree rotary mol ion of the speculum holder 
fadli fairs Ihe direction of the glass speculum ihai no difficulty is, encoun¬ 
tered in setting it in proper position. 

Rrfrrciicrs —3 ■" r i r lln- Errliui. uf in^Lillic’ Lnil i y.\\l i, ,s: jii 11 r, ■ l i i c oli.n rJu^i, : I li li fol IflWEllLJ : 

T'rti l, A. K. h "The Tr^lnif.iLt ur L.'finmic UP.inh^a in School Child rend' JEiu-pital mid 
Hi: . 1 1L ] i Review, January. JLTTT 

Wn rwick, II, I-., "Zinr 3 i> >i\ hi Hie Treatment oT Chronic SuiijMii-al tvd Olilih 

Media/* Tftxas J. oi M., OcLolieL’, 

Hijllrai.ilt'i-. A, j‘. r :,taI t’tilLFr, lU. J"L.. Ttu.-r,i}jy in Diarji^a of Hit Eye, Ear, 

Nose and Tlimat," Tlie AlacniLibn Co., (p. £?fi,) 

iTo, Codq Prscc 

lUia Seif-fetatiung Eai 1 Speculum.......„.rt/aj-.v^t $15.Ott 



























H. G. FISC MGR & COMPANY, Inc. 



the Kolischer Spark Gap 


The Armored B-D Manometer 
(Certified) 

■ V sinrnj'lliciicrl iind simplified iustni 
iriem, ilie Armored R D is cquipper 
with a device: which enables the user 
L<» make inn ned tale ivj tail's Vo Ihe Man 
tJi'ucVcr tube. 1.1 is noi ueeessarv tu re- 
I'm'ii the instrument: and .suffer const; 
<|Ucn|. delay It rep,lies are necessnrv. 
J his Manometer is furnished in three 
lypcs, pocket, desk and wall. 
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Fischer High Frequency Milliampere Meters— 
D^Arsonval Type 






450 


Na. 

■M'J 

■ISO 

■l" I 

452 


Pa libra fed from d ■ [500 M il 1 1 amperes 

("alibraled from 11 lo 25 (>l] MtUknnpeiTii 

Calibnited a 0 !■■■ 5000 Mi Mi amperes 

t 'a libra ted 0 in mO ( Mournptl). . 
t, ataloguo Nm 452 is specially designed u> sri r,m a 


jioriaMi- machines or small cal limits priwtously equipped 

Mounted in upright holder, making dial always visible, 


Code 
. Li va 

..F.X'O r/ji 
...RxHtff* 

...E.njuwr 
table. for iiHf 


Price 


Wll.ll TllOiCl’, 


No; 452 


!■ or measuring IT Arsojival and Diathermy enr- 
fcnis wc. have designed special meters of the true 
<f D’ -\s-soiival" type, relish, ring 1o 501X1 niuhaniperes. 


Nfn j Code Price 

■15-1 Ualihmlrd 0 to K'jOi)—0 P ! j NO.) (Double Seale). Kor types 

M C ri stud ‘*0-' Fisrbttr portable* Dialher my Outfits. ...MtitOttfl $30,00 

■136 < ni ln-;H• ■ I M to 1000 0 in 4(0) M A. t'Dmibh: ScaluJ, Fur 

Fi seller Type “V ,p Caliimd...-........fFAvrftrfi 45,00 

■162 Double Scale Meter for Senior “FO" and “LCT 1 Outfits. ..varies 50.00 


Fuse for Meter Protection 

FPj- ■ Code Price 

457 r iisv as I urmsfwd with the Fischer Type ib C2 IJ Porliddo 

Dial benny Units ... ..... tii'fuM JSQJfl 


Insulating Oil for Transformers 

When, tor any reason whalevcc (lie insulating oil in which ynur transformer 
U immersed needs replenishing, jomcr use imtiitary hibricatiiiif material. The 
proper oil must he min era I in nubs inner, and capable of wi lb si muling a very 
high lladi Lcsi. 

Tlie safest procedure 1 js to order the desired quantity from its, with the 
assurance l.bai ojdy thru oil which is exactly correct will he sen I you. 

No, Code Price 

725 Tested Transformer Oil, in I rjC cun ._.... ..__7 raftl $0,60 

726 r Fesied Tt mis former Oi3 n in \ gal. ram.. . Tat toil 2.00 
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Tungsten Spark Interrupter Points 


ofed bases raced with a heavy Ihickucss of pure tungsten form points for 
spark interrupt r.rs that are almost everlasting, ami will ’improve llic action of 
any High Frequency apparatus not already so equipped. 

Carried in slock in three si/os, as ilInsLriled, l.-'-th male and female. 



No. [)[ 


No. 89 


No. W 


Nn. 

89 

oo 

91 


Inch diameter, as used cm cmr DeKnifl anti Kvlisrher OeipS 
ini the i( .F t M and a F-0/ J f^L-O" and Tl tlita.ry ,+ rnadiijics, 
c. h rn :Fi .. ..._... 

•H mrh diameter, _ a^ used on our Portable Types ;, K" and 
(and I fit? " I. mid hye, l-.ar f Nose and Throat Cabinets 
patr .....„„„... _____. 

'A TiTtcrli dtaineieiv us used tm otir Pori able Type 'T/ 1 each........ 


Code 

1 *ricu 

.Tm pot 

$0.75 

, Ttt/ifyk 

ISO 

t imj po 

.50 



Leyden Jars 

UesiwiuM lnr use willi r.ucr Typos 'TO/ 1 "M V' am! 
Military High Frequency Made of best 

Ljnatjiy l'Inss, care fully coaled, 

No- _ Code Price 

1 wyiIon lar, complete as iliuslraiud 

m. Cl qh sistc)......... Hydat $ 4*50 

TO L*'iydi.!(i Jm, less Trip and Carbon 

< * <1-1 size)... .laurel 3.70 


TP 


Electrolytic Salt 

Specially prepared for electrolytic purpose; one package of 
yi pound makes pro per ami full charge for om Nn, 61:5 l.eyib.m 
Jar, ill usl f:i I ed above. 

No, 

879 ]/ 2 Ih, package........ 



tVule I . 1 rice 
J.eysal $ 0.12 
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H. G. FISCHER & COMPANY, Tnc. 


High Frequency Electrodes 


All our glass i ligli Frequency electrodes are made by us, of the very 
best glass obtainable; care fully annealed. All sizes ami makes of hold- 
ei s can be fitted on request, but unless otherwise specified out standard 
?4" size is furnished on all orders. 


Tlie "O” before any number signifies pi" stem. 


No. Description Code 

1 —Surface ■ t$|iri.—. Dacca 

l A—Surface —Plain. Cram 

7 -Rectal —Plain .. B&c/oi 

3 Vaginal —Plain. ..Ballet 

d—Nasal —Plain .. .. ....... Balm 

5— Throat —Plain. ...Baric 

6— Urethral —Plain.... . . Bark 

7 Eye, Single --Plain . Bariev 

8—Eye, Double —Plain . Basal 

C) Metal Disc Body Condenser Type.... . Basic 

11- Conib (Scalp) . 'Batin 

35-—Lata phoresis ....... Bidder 

37—Class Figuration . .. Quad 

■ 30—Corn- -Small Cavity . Biogen 

33— Outer Throat ... .. Biotic 

34- Spinal . Bite 

030—Universal Handle, j/C . .....Baida 

50—Universal Handle, . BoliiS 

53 - -Glass Handle for Indirect Treating.... Dismal 

56 Adjustable Handle . Bo 7 mtn 


1 Vice 
$ 0,75 

1.50 
.65 
.85 
.65 
.65 
.65 
.75 

1.50 
■I.OTI 
1.75 

3.50 
1.75 
.75 
.90 
.75 

1.30 
1.30 
1.75 
b;65 


This perfected high fre¬ 
quency handle Is made of hard 
rubber, w i t h cord attached, 
ready for use with any stand¬ 
ard / inch electrode, No 
bare mol a l, no shocks, utmosl 
convenience and comfort in 
treating patient. 

No. Price 

059 Hi it I hk In--Celtic, hi 
s u la ted adjustable, 

High Frequency T-Tnn 
die, r a in p 1 c t e with 
cord. Code, I loco in $16.00 


Ho II end er-Cot tie Insulated 
Adjustable High Frequency 
Handle 














































FL G. FISCHER & COMPANY, Inc. 


Insulated Glass 
High Frequency Electrodes 


No. Description Code Price 

12— Rectal Insulated^™...*. Basin $1 -60 

13— Vaginal InsulatfccL-™„™« .. Beat 1-S5 

14 ■ Nasal —Insulated... ......Bed L60 

15 Post Nasal Insulated*—— -■ .2.10 

16— Urethra! Insulated . .....Bela 1 60 

17- Inner Ear - Insulated... Belt 1.60 

IS—Tongue ■—Insulated........... ... .. ....Benzol 2.00 

21 Ozone Generator, only..... .. ... ... ...Bidet 7.50 

22 (Ozone Generator! complete.. - .. . Buimy 10.00 

23—Special Heavy Glass Urethral. ..Gull 1.00 

24 Special Heavy Glass Throat........... .Gutit .75 

36— Insulated Frostatic Electrode. htpr.es 2.50 

0-19—Insulated Rubber Handle and Cord (For V2* 

Tubes) .. ... .. ... . Blind 3.30 

40-—Insulated Rubber Handle and Cord (For '/$" 

f I'nbes) ~. Block 6.00 

61—Throat (Heavy Glass)... ....Breath 1,00 

U6I Dental Pyorrhea, !'■" (Heavy Glass).... Brcin 1.00 

062—Dental Coca in, //* (Heavy tllass).. Bridge 1.00 

063 Dental Cavity, ] // f (Heavy Glass)........ Bridle 1.00 

061 Dental Outer Gum, 1 ■" (Heavy Class).. ... Brim 1.00 


Insulated Shock Proof Handle for 
High Frequency Electrodes 

Made entirely of one piece of hard rubber, with llie heavy insulated 
connecting cord fastened securely to the spring brass clamp inside. 

No, Curie Price 

049—For ¥>” Electrodes^...... Bihut $3.30 

40 I ’or $4" Electrodes................ Block 6.00 



No. m 


No, Code Price 

80—Extra Long Protected Handle..... .... Blesp $10,00 
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Non-vacuum High Frequency Electrodes 


N.->, 2013 


The Silvered "Non vacuum" Tubes are made in (ho same sizes 
and designs as the regular cataloged Vacuuni I-lcctrodes described in 
the foregoing. Plain or Insulated will be furnished, as ordered. 


N u . 2010 


Mo. 

20(11 Stir law. 

2\m - Rectal 
2003 Vaginal 
20(14 Nasal 
2005 Tli rout 

2006— Urethral 

2007— liy« 

2008— Eye 
2000 Surface 
2010 Surface 
2011- Comb 

2012 Keel a I 

2013— Vagi mil 

2014- - Nasal 

201 fi—Post Masai 
2016—Urethral 
201 7 ■Inner Ear 
2018—Tmigvie 

2023— Urethral 

2024— Tliroai 

2025— Oi1:np Ik tresis . 
3130—( Uhl 

2033— Outer Throat . 

2031—Spinal ... 

2036 Pros I aim 

2061— -Dental Pyorrhea 

2062— Don ta) Cura in 

2063— Dental Cavity 
2064 Don l ;jI Outer Cum 


Description Code Price 

- -Plain—2d nch face ......... ...Rabat $54)0 

—Plain ... .-. &<*bid 53M 

—P|ei i n _______ Racer 3.00 

. p| a in ....... litiket 3,00 

—Plain .........«*.«.•»».. Radi# 5.00 

—plain ...................Radio 5.00 

^Sinsrle _____ ___ Rtidex 5.00 

bout^ i........ j . r^ s.ou 

Condensor Type, -]./ iace Rant'd xt'O 

n—C omk'usvr Type, 3" face...... ...Rally 5.00 

_Scalp .... Rantic 5.00 

-—I n s Lila ted ... .. Roach 5,00 

Insulated ►.... --■■■■.. Randy 5,00 

—Insulated ...- ..S.00 

—Insulated ...-. I^tipid 5.00 

• Insulated .....5.00 

—Insulated ...§*00 

- Special Heavy Glass...,,.-. haiwe 5,00 

—-Special He aw Cxlas^.. .. Jtaxor x00 

. ______.„ .... R each 5,00 

■ Small depression ..■■.jjdWfr 5.0(1 

... ... r'M ai 5.oo 

- 1 n m In ted ..—.. ^..Jiecto 5.00 

Heavy Glass ..-.a.(X 

—Heavy Class ....-.5.00 

—Heavy Glass ... Rvims xOO 

Heavy CiUiss „h.c'lax -.00 


These Electrodes, with exception of Nos, 2009 f 2010, and 2025 
will have our regular ^A\ shanks. 

Nos. 2000, 2010 mid 2025 have Insulated Handles blown on the 
electrodes themselves. 

Non-Vacuum Tubes may be had to fit Use ]A Handles by placing 
“O” before catalog number when ordering, except those which have 
handies attached. 
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H. G. FISCHER & COMPANY, Inc. 


Universal Handle for High Frequency Electrodes 


Insulated section made 
of hard pressed fiber, hav¬ 
ing nickel - plated brass 
spring clamp on end for 



holding Electrodes firmly in position. Large swivel Hug connector to 
which is hooked die insula led cord, permits ot perfect Ireedoin ol 
movement, Made in two sizes. 


No. 


Price 


030 For i/ 3 " Electrode*..,... .... ...Soldo $1,30 

30 For Elect tod eS.. ..„.... Bolus l'J.Q 


Adjustable High Frequency Handle 



Ni'di-f plated clamp on end of lonji ftlu-c insulated handle is a frank'd to 
sym‘1 _ freely ;is desired m any rmyjr. A very cmwenieiiE iUTfi linemen i espe¬ 


cially for orifkial work, 

No. ^ Code Price 

58 I■ ■ ir H in. El^ctTodtfs.,...*....... Soman $2.00 



Nagelschmidt 

Condensation 

Electrodes 


Suggested by Dr. mins Na- 
Made of very 
heavy glass, filled with ineihl 
in (lowScrctl form. 

Mo, Code Pried 

it L'i tV l\ ijc: I SC ll ITT 5 r.| [ fi 3 b ‘i 3 
Klists.-i tried rude, with 
ball-sUnped ttiid,-Withal f'.l.lUl 

■"i NagcischmMt filled 
ulii.sH Heel rude, wklL 

fian surface. With cr fl.GG 

!J I' N agd St:!* midi filled 
electrode, with 
angular end. IVit hie fi.Ott 
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ACCESSORIES AND SUPPLIES 


Insulated High Frequency Cord 

This cord is made of a branded copper conductor, 
covcri-.d with several layers of pure gtim ruhEier, cotton 
covered. At one end is mounted out’ standard cord tip 
(sfr inch), windi will lit any of our machines, am] on 
the other end is mounted a swivel clasp. Curd is very 
flexible. 


A Hcaw Gird 4' loin:..... 

51-5 Heavy Cnnl t C lung .. ...*. 

."1-0 Hvri\> C . Pi ll, o' kmg .... 

5147 II Cflvj Go'd, 7' lojig.. . 

I’.xti'ii cable, lac fool 

Extra Heavy Insulated Cable 

M4t-.fi' similar to rmr Nn. 51 hiiL with very heavy nihher insulation. 


No. Code Price 

S3 Extvn Heavy 1 Vo Lotted HI git Frequency Cord, 5' long:.. Malle 

Heavy High Frequency Cord 

No, Code Price 

Hravv High Frequency Coni, with special lip for 'I 'y\n: 11 

(jutfil (5-fool) .. .......... Wmlfu $3.15 


Biaural Cords 

Cm hr Prh'i' 

ITHji As illustrated U%ffcur $2, IN! 



Code Price 

. Calit $4 Zh 

..II irl,: ZAQ 
t/vt'lw 2.7.i 
thniaf 3,0(1 




Fulguration Electrode 




F..I K h ration is l he lies! known muiliud of .applying the High l: requency Cm- 
i £ -l the removal of warts, moles and similar gjuwLlis. 

Code Price 

-•) hulguration Kledrode ami three lips........ . Gudoi $2.70 















II. G. FISCHER & COMPANY, Inc. 


Figuration Wire 

music wire, covered with lmre guru rubber, for it it rod net'tun through the 
cystoscope. \\ Ejpti used ljl commotion with one of our High Frequency machines 
excel Ion L results may be obtained in the removal of growths in the urinary 
bladder. 

Code Price* 

40 Ful gu ration Wire ....... Gag $0.10 

Fischer Bladder Fulguration Electrode 



A special fulguration electrode for use in Hie bladder through a 
evstoscope. Made of n hard wire center, insula led with a very small 
oiled silk covering. Has solid silver tip, olive shaped, of 2mm. diam¬ 
eter and about -Inun. long. Ollier end is arranged to accommodate 
ati ordinary cord tip. 

No. Code Price 

•11 Complete as illustrated*..... Gagtip $3.50 

Special Tonsil Figuration Electrode 

20 Special Throat 1'ulguration Electrode similar to our 

No. 23 with wire tip mounted in end. Gerdy $1.50 

Improved Ear Electrode S3 

Properly shaped, and well insulated. ff(j 

No. Code Price £jj 

43 . Gabel! $1.60 <._.. -X 

The Mills’ Tongue Electrode 


Designcd that Lfsc maximum amount m High Frequency Diatherinv Cnrrcnl 
(nay l.p ;j]iplii:[ e the longue, Ls penally eftfiLulde. in hull reel treating of sinus 
ini t-clioiP'.-i, if ay he used cither as unipolar or bipolar eoutuci- 

Code Price 

* ^ .-.-..««...-.-.... Zan-yg $5d)() 
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ACCESSORIES AND SUPPLIES 


Glass Vacuum Handle 


Fm i,1<ilrect ««•«•« »i«> <hc High Frequency Current. 


No. 

Glass Handle 


No, 


Indirect freatment Handles 


54 Similar to No. S.i, except tl.at il i s arranged to 
in No. 49 Shock Proof Handle. For Indirect 
treating .. 

S.nnn" as No. 54, hut made to (it the 049 HatuHc....*™/™, ’ .95 

Ozone Generator 


Code 

Price 


$175 

Code 

Price 

..Banter 

$0,90 

Bantam 

.95 



An ALL GLASS Owniaer, made in one piece. Has two compart- 

ho ! di, 1 ltf lhe V^bnng Oils, an d a vacuum chamber to 
wh,ch 1H «*"«*«* the wire from any high fn 


i“t i (jireney source. 


No. 

22 

70 


75 1 

76 


Ozone Generator, complete as illustrated, 

Rttbhor Bulb, only, with 6" hose. 

llose Connection —foot 

Code 

1 udtJi oils Bidwy 

Price 

$10,00 

.50 

.10 

Mouth Piece 


Nose Piece 

. Q&mopi 

20 

Funnel ____ 

1 oz. Bottle Pine Needle Oil-. 

1 1 ■/ ■■ r f a jf -1 ,■ j 

.SO 

AO 

*7C 

1 oz. Bottle Eucalyptus Oil._ 


. / .J 

.40 


45 
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H. G. FJSCTIl'R & COMPANY. Inc. 



Cord Tip Adapters 


To enable operators to use cords with 3/32 inch dps with apparatus 
having 5/32 inch binding post or attachment openings, or vice-versa 



No. ms 


No, Code Price 

1335 Increases si/.e of 3/32" rip to 5/32" . Carter $0*30 

1336 Decreases size of 5/32" tip Lo 3/52". . . ...Adacov ,30 


Eye Magnet 


Constructed to opera 1c from any low voltage source f up to 10 volts. 

No* Code Price 

1568 Eye Magnet . ....... ..Acoon $5,50 

Diagnostic Illuminator and Shield 

Consisting of a long metal holder, with a green silk covered con¬ 
necting cordj and u specially designed opal bulb with a lens blown 
in the end* This focuses an intense light to die area desired. 

<Of& 

No, 322 

No, 324 


No. Code Price 

321 Illuminator, complete with Tungsten lamp.... . Analog $3.25 

322 Extra Tungsten bulb... ...Acid 1.00 

324 Polished Nickel-plated Shield for No. 321. Agile -55 


4 6 
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ACC ESSO RI ICS A NR SIJ P PM ES 


Tongue Depressor 
and Diagnostic Illuminator 


Cat. 

No. 

.110 


Con si sting of an aluminum handle with folding end piece through 
which arc slipped ordinary wooden tongue strips, twelve wooden 
blades, green si lie connecting 1 cord, lamp socket and opal lamp. 

The special opal lamp is supported in spring dips above: the wooden 
longue blades, and is easily removed, this lamp throws an intense 
white light, properly focused, 


No. Code Price 

AA Diagnostic Illuminator, with Cords and Socket, and 

_ Opal Lamp ... .. Usurp $4.75 

•do Special Diagnostic Lamp fin lb, only . Ulher 2.00 

337 Tongue Depressor, only, with twelve blades, .. Uvula 2.50 

■d8 Idira Wooden Tongue Blades, box of 12. K«co( ,15 

210 Complete Lump and Tongue Depressor arrange¬ 
ment, including Illuminator willi Cords, Mold 
er, and Opal Lamp, Tongue Depressor and 12 
Wooden Tongue Blades. i'lh/ttt- 7,2!1 


New Fischer Cautery Cords 




Flexible copper stranded wire, covered willi 
; tin- gum rubber, replacing the former cords 
which were covered with mercerized webbing. 
May be washed and always kept dean as when 
new. 

No. 

1330 6 It. pair.. 



Code Price 
Ao/f /ro $2.75 


• 0 ih'i: (itdt.'rLutj ftur.se runts jnr the /• is,-her Senior "FO" ,>r " I..O" 

* -‘eithermy Outfits, sfieeify .Vo. /jj!. w/jiWi tire supplied with special tips. 

No. Code Price 

706 Mercerized Covered Cautery Cords, 4 feel long.. Irhor $1.00 
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11. G. FISCHIvk & COMPANY, Inc. 


Cautery and Diagnostic Transformer 



No. 47 1 


The h'isCuT Cautery and Diagnostic Light; Transformer is u com¬ 
pact, neat generator of the closed core type, consuming very little 
energy i vet having sufficient mil put to heat: most any Cautery knife on 
(he. market. Hus a diagnostic lamp circuit with a range of from )A 
to 12 volts. Can he used with perfect safety for lighting ym.tr small¬ 
est Cystoscope bulks, or for illuminating a 12-volt lamp it necessary. 
BuLh circuits are perfectly regulated, and durably wound. Case is 
covered with blade lea the reive. Contact buttons, regulating levers, 
and binding posts are of brass, heavily nickel-plated, and mounted 
on white marble. 

No. Code Price 

470 Transformer only, in carrying ease, with connect¬ 

ing cord and attachment plug, for 110 volt, 00 

cvcic, alternating current. . Abo $27.50 

471 Outfit with pair No. 306 Heavy Cautery Cords, 1 

No. 305A Cautery Knife. 1 No. 305C Cautery 
Knife, 1 No. 301 Cautery Handle, 1 No. 321 
Diagnostic Illuminator, complete.• ...Abaca 35.00 


4S 




(C) Jeff Behary 2019 













































II. G. i-'ISCifr.R & COMPANY, Inc 



Cautery Knives 


The carefulTy shaped knives mix securely mounted into the copper 
bars, these knives arc shaped, lo conform with must anv requirements 
lor all purposes, The copper bars are bound together by a special 
twisting process, and enameled to withstand healing and handling in- 
dciinitciy. Knives are made of a special alloy, of high electrical re 
si stance. (See page 48.) 


Heavy Cautery Knives and Handle 





No. 297 No, 298 No. 2'JO 

No. 3011 


No. 



Code 

Price 

295 

H envy 

Gnu civ Handle.. .. 


$13.25 

290 

! loavy 

Spiral Cautery Knife.. ... 


l .60 

297 

! leavy 

Angular (a-n.ilv Knife. 

Pacify 

2.05 

29$ 

Heavy 

Pointed OuUery Unifn... .. 

. . Packer 

1.30 

299 

i 1 l::i v j 

Main Loop Cautery Knife . 


3.10 

300 

11 m\ V 

Mai Loop Cam cry KnitV..,... 

. Paddle 

1.75 


Cautery Handle 



Made of a practically indestructible malerial. Arranged Lo hold the 
knives in any one of five positions. Has contact switch for conveni¬ 
ence in operating. 

No. Code Price 

303 Cautery Handle..... ,4cetyl $2,75 


50 
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ACC ESSORl i OS A N D SUP PLIES 



Rotary Converters 




No, A=M 


V\ ; hcn direct currant. only, is available il is necessary to install a 
rotary converter to operate any efficient High Frequency machine, 
or any of the late types of small X-ray Outfits. (The larger X-ray 
machines contain their own rotary converters.) 

(>ui 110 volt rotaries have u special booster winding which insures 
a full HO volt A. C when operated on 110 volts I). C, 

Our 220 volt rotaries are lapped at the proper point to give 110 
volts A. C. when operated on 220 volts D. C. Tins eliminates the use 
nf separate step-up or step-down transformers and the loss of effi¬ 
ciency attending their use. 


All our Rotary Converters arc equipped with 
for line, protection. 


■riser 
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No. Code 

949 5000 Watt capacity—operating on 220 volt direct 

current and delivering 220 volt, 00 cycle altcrnat- 
inu- currenl, including enclosed type starting box 
°. .......... Rotdcn 

91cS -5000 Waft capacity—operating on 220 volt direct 
current and delivering 150 volt, 00 cycle a Hemal 
ing current, including enclosed type starting' box 

. ... ...Zt'fso 

058 -5000 Watt capacity—operating on 220. volts D. C„ 
and delivering 110 volts 00 cy. A, ( . Including 
enclosed type Starting l>nx Scrcr/r .-— f\ut.ithx 

950 500 Watt capacity—operating cm 220 volts H. C, 

and delivering 110 volts 60 cy, A. (. .bitptxjs 

977—J500 Wall capacity—operating on HO volts D, C, 
and delivering 110 volts 60 cy, A. C including 
enclosed typo Starting Hox “Scurvy”... . Mutcho 

978 1500 Walt capacity- Operating on 22t> volts I M 

and delivering liO volts 60 cy. C, including 
enclosed type Starting ISnx “Seance". . M yomoa 

2120 -2000 Wait capacity operating on 110 volts J.S t\. 

mid delivering 110 volts 60 cy. A. C. including _ 
enclosed lypestarting box "Scurvy" •• 

2122 21100 Watt capaciiy -operaring ori 220 v<ills Id. C, 
and delivering 110 volts 60 cy. A, G v including _ 
enclosed type starting box “Seance" .) csty 



Starting Boxes for Rotary Converter 


J, S a. f . 

9] 5 Starting l_>ox for 110 V. Hotarv 1000 to _00O\\ --S ^ m. 

9 jfj Starting ldiix for 220 Y . Hoirirv 1090 t f i 200U\\ —.Si urn • 

0],8 Starting lion for 220 V. Hotary 5000W...... S'rct'tl, 


Price 

$350.00 

350.00 

350.00 

85.00 

175.NO 

175.00 

220.00 

210,00 


Price 
v $15.0ii 
r 15.00 
■■ 21.00 











:\cci;ssorii:s and supplies 


Infra-Red Generators 


M o u n t c d on adjustable 
stand. Reflector, 11 inches in 
diameter, and may he raised 
to over 6 feet and lowered to 
within 2 feet from the floor. 
Weight: of reflector is coun¬ 
ter 1 ) m l a.i i e e d. K. o n n d b a se 
munnted on casters. 






22S1 Kischer Infra-red Gaieraior, with 600 wall 
element (burner guaranteed against burn-oul 
for one year).. ....... .... 

22X2 dOO Walt Infra-red Element only. ... 

2283 CjOO Watt Infra ted Klemcnl mflv. 




Indestructible Infra-Red Generators 


Code Price 

ri Ira-red Gciicjatnr, with 
polished rofPd.pr, lu use 
iii place of J,00(1 or 1,500 

watt hulh Yitict $25,00 
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Fischer 


Radiolite 


made or lug'll iv 
polished aluminum 
spun to 1 :rue para¬ 
bolic shape* The 
outside diameter is 
ten inches- 


Fischer "RadiuliuC 1 10" Kdlcet.or Urdu Globe 
Conned Cord and Pktff, no mtucei. 


Fischer 

Radiolite Junior 


RtfllcctOr itfitji 
1 .ii |i |]i, O'mlHTl 
iiitf (lim'd ®(id 

pins ■-.. 


Bulbs for Therapeutic Lamps 


tU'ifyi t 
t Oil 
./Ji'CMV 
PMtr 
t*l \mv 

t/|7 * Jf 
Uhhn 


Kulrri LiiIIi i'hi 
■■i.i ■ waft huth . 
}i\ tI'ij Cull' for 

e o i v r> -.v: l u i.-Uui' 

lSUIl-iwm I'-h’-ir 
1 (H )0 watt blue 
IfifUj w-HL hidi: 


Price List of Therapeutic Carbons 


. Hindi , .v 


111 EIL 


} >mm. \ I'] 

) bmH i. :< \y 

j S'ciLin. l.'i 1 
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-ACCESSOIUES AND S U I’FLIES 


HoIIender-Cottle Bilateral Nasal Speculum 


JAgH - 3 M uiud-vmiBt irradiation 

HM wltholjl the. \_h, of Quartz Rods 

|I.| - * 1,c "«w "H-C" nfialcra! Nasal Speculum 

1 I®4 “ rter . s an '“proved method for irradiating iliv 

|%\ mucosa with ultra-violet light jf | ns 

4 « v . en,! ^stinrt ncfvantages. The raving 'is 
; 1 Vs®** 111 1 ' ! r ,!i savins. Il may he used in 

Jp:* ^i; unction wiilj quart/ rod irradiation, the 

|U!b A -m 1 . 11 nr sorv !‘ U; i,esl for posterior nasal work 
Wm> '^'M Un: s|l ‘' I a,l,lm 115 nilaclird to a Kr«- 

wmm#^ J - Mtrl r| ie adjustments make it 

possible to treat any nose. 

uoij 1 ' 1. Code Price 

1488 . Vulcan $15.00 


Applicators and Spare Parts 
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n lotnl comlitfons of skin or cavity, ||,e range of application of tl 
K umuvu . .. Alp.ne Sun lump, depend, upon tl, e variety of app! 
u. m, wailai i. In tin: selection one .should bet governed by d 
LXteni of work m which the lamp is to used. 

riiests applienlors are made of the best grade of clear quartz whit 
msuies the gicatest possible transmission of U It rn-violet rn vs. 

r NOTE IVt Quart* Ultra-violet liiifiicrs 1 
1_ ami l 1 ! urncr liepairg, gee page 77 | 


























IT. C. FISCHER & COMPANY, Tnc. 


jvj 0 Code Price 

11 iO Quartz Lens Applicator Rod (Small)—. Mirth $20.00 

1411 Quartz Lens Applicator Square...... ...Mirsa 27.00 

1142 Quartz Lens Applicator Rod (Medium). . Misty 23.00 

1443 Hemorrhoid Applicator . ... Miter 30.00 

1 I 14 Holder for Quartz Rods.-. Mocha 7.50 

1 145 Quartz Rod Straight End 2)4" long . ..Modes 12.00 

1116 Quart/. Rod Shaped End 6^" long. Modoc 24.00 

1447 Blue Ultra-violet Glass 2mm— .. Mo era 6.00 

1448 Blue Ultra-violet Glass 3mm-- Mogul 6.00 

1449 Blue Ultra-violet Glass 4nmi.. Mohnr 6.00 

1450 Blue Ultra-violet Glass 5mm,. Moire 6.00 

1451 Mica Protection Window. Molar LOO 

1452 Weaver Applicator .. ..Molli 15.aO 

1453 Rubber Tithing, Foot.. Moult *30 

1454 Quartz Window .-. Manus 6-*>0 

1455 Sharpe Localizer and 3 Tubes. Monad 7.00 

1456 McManus Sinus Applicator .. ...Mongo /.W 

1*157 Blank Proctoscope .. .. ....Monkc 0.75 

1458 Plank Pharyngeal Applicalor. Monot 19.00 

14,59 Baldwin laryngoscope ... ..Mooch 52.00 

1460 Blue Window, Complete... Moody 1G..50 

1461 Blue Window, Less Holder.... .Moose 6.50 

1462 Burrow’s Prostatic Applicator... ...Mopcy 10.50 

1463 Rubber Tube Clump. Moral 1.25 

1464 M-ehier Nasal Applicator. Morin 18.00 

1465 Protrctmu i higgles . - .. Mossy .40 

1466 Ladahcck Quartz Irrigator (Small) . Motif 22 .M 

1-167 Ladabeck Quartz Irrigator (Medium). Motto 22.m0 

1468 Ladabcck Quartz Irrigator (Large). Mound 20.00 

1469 Ladabcck Quartz Irrigator (Extra Large). ..Mount 29.00 

1-170 Ladabcck Quartz Irrigator (Set of 4). .. Movie 104.00 

1474 Mayer Aural Applicator . Mu fin 15.00 

1475 Wagner Quartz Speculum (Size A). Muggy 24.00 

1476 Wagner Quartz Speculum (Size BY. Mulct 30.00 

1477 Wagner Quartz Speculum (Size C). ....Midcy aO.OO 

1478 Wagner Quartz Speculum (Set of 3).....,. Mitmbl 90.00 

1479 McCaskey’ti Prostatic Applicator . Mumps 36 00 

1 180 Sampson Pyorrhea Applicator (Set of 3). Mungo 3-.M) 

1481 Sampson Hay Fever Applicator .. Mural 24.00 

14.82 Sampson Laryngoscope . Usage oh.00 

1483 Quartz Urethral Applicator,.. Osbck 32.00 

1181 Alpine Kmrnaycr Applicator Adapter, to attach 

Quart/ applicators to the Alpine Lamp Fur¬ 
nished free of charge..... ....Usher 

1486 Ashland Universal Pyorrhea Applicator....... Varixx 26,50 





































ACCESSORIES AND SUPPLIES 















H. G. FISCHER & COMPANY.. Inc. 


Dr. Pope’s Dilators 





Pneumatic Air Hammer Vibrator 


Finished in black enamel and nickel-plate. Arranged to screw on end 
oT pressure handle, or if desired will be furnished complete with a 
hard rubber handle and pressure hose to attach to any source of com¬ 
pressed air. Degree of vibration controlled by air valve in handle. 


No, 1512 


No. 

1510 

1511 

1512 

1513 

1514 


No, 1511 No. 1515 

Code 

Air Hammer Vibrator.. ... Canker 

Hall Applicator, for No, 1510... Canon 

Spine Applicator for No, 1510.... tanitla 

Curved Applicator for No. 1510... . Lttplul 

Large Body Applicator for No. 1510. Caput 


Price 
114.00 
.95 
1.75 
1.30 
1,10 



No, Code 

1340 No, 1 size Dilator... ... Pa pane 

1341 No. 2 size Dilator... . Poptwn 

1342 No. 3 size Dilator. . Poptre 

1343 No. 4 size Dilator..-. Papfor 

1344 No. 5 size Dilator..- . Pop jit,’ 

1345 Set of live Dilators..... —Pops el 


Price 

$1.75 

1.75 

1.75 

1.75 

1.75 

8.50 
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A CC KS$O RIES AN 1) S U HPL] ES 


No. 15 60 A 
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Pennington Rectal Cone 


Cavity Vibratodes 


[he Pennington Rectal Cone adapted for use with Lhe No. 1.551 
Viliidiode as furnisher! with b isober cabinets having die motor and 
pump features. 


Code Price 

....K'ttptc $0.60 
.Kaolin .35 
Karma ,60 
■ Karoo .15 
..Kauri 1.00 
.Keitny .50 


No. 

A'£> Including Metal Holder. 


Code Price 
.Pc ora $5.00 


No. 1562 A 


No. 


Vaginal Vibratode, I lard Rubber. 

■A Vaginal Vibratode, Soft Rubber Can 

■"i Racial Vi bra Me, third Rubber. 

l.^'dA Rectal Vibratode, Soft Rubber Cap.... 

1562 Flexible Rubber Colon Catheter. 

1 ’"-A Dilating flag for No, 1562 Cadielcr 


No. 1561A 














11, G. FISCHER & COMPANY. Inc. 



Pneumatic Rubber Vibratodes 


No. Code Price 

1550 Small Size VibrntiKlc, Rubber Holder. ...Kotiov tpO-30 

1550K Sinsill Size Vibratode, Rubber Cup... Kabul .25 

I 551 Medium Size Vibralmle, Alekd Holder...,/v’t uit'sh .'d0 

1551 N Medium Size Yibraimle, Rubber Cap.. ....Kaffir .30 

1552 Large Size Vibratode, MeUil Holder. ..Kayo 1.10 

1552R Large Size Yihratodc, Rubber Cup . Karek .30 


Special Ear Vibratode (Owen) 






An ingenious device for tlie application of 
sound tones simultaneously, Must he tried to 
No. 



vibration and variable 
be appreciated. 

Code Price 
. ...SomJih $1.50 
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ACCESSORIES AND SUPPLIES 


Sinus Suction Tube 

So constructed (hat it is impossible for the aspirated matter to enter 
die second bulb or tubing. Furnished with 4 ft. rubber tubing and a 
metal attachment to fit the Vacuum Handle supplied with our Cabinet 
Apparatus. 


No. Code Price 

1503 ... Jesiiu $2.00 


Pressure Handle 

1 1 ard Rubber Handle, fitted with control valve, for 
use with Vibrator No, 1510 if you have no T. & P. 
Cabinet. 

No. IS 16 

No. 

1 51 6 Pressure Handle with W Tubing 

Pressure Tubing 

Extra Pressure and Vacuum Tubing, cotton cov¬ 
eted any lengths. 

No, Code Price 

151" . . Cyanic Pool, $0.15 

De Vilbiss-Fischer Adapter 



Arranged to fit the tapered end of the pressure handle furnished 
..'.ih Fischer Cabinets, and to accommodate the regular De Vilbiss 
bottles. 

No. 

1550 Metal Connector 


Code Price 
K ary on $0.40 



Code Price 
Cyprus $5.50 
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De Vilbiss Alomers 


Empty bottle only, with stopper. ... ..Kali 

A turner. Sprays any liquid, oil or aqueous, in any Uii'cc- 
Hou desired ............ Ktiliutn 

Nebulizer, Produces a vapor; for nil.-- only, The vapor 
can be weakened hy turning 1 he hide fable to a hori¬ 
zontal position, or strengthened by Umihig it to a 
perpendicular posil ion ....,„A amala 

Powder Blower, Diffuses powder per feed) in any direr 

Hun ...„.... . tudoi 

A turner. For spraying 1 nils and aq neons solid.inns, It can 
be easily cleaned hy unscrewing the heel piece and 
wiping die lube,.,-.,..,.... .. Killer 

(All above arc chrome plated.) 


Eustachian Tube Opener 


1575 Metal Eustachian Tube 
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Suction Bottie 


No. 

Code 

Price 

3 577 

Suction 1 totLlc, com 



plete as i 1 ] u s - 
t rated . ....Hrpar 

$5,-10 

1532 

F.sU'a Bottle only.. Matrh 

1.15 

1 535 

Rubber Hose, it...//aaid 

.15 

155-1 

Silver Catheter ...Jlajv/t 

I.no 

1535 

Glass Syphon . Hawse 

.-10 




Air Heater 



1 >utpul is under perfect control as the energy is obLumcf! tram the 
‘ .may circuit, and any degree of heat may be'inaintainod itiddmiidy. 


t!' 1 , 1 J S( ' f ".T ; \ ir Heater, with extra unit . si coin $7.50 

Kvl Fischer Air Heater Unit..... ..Keck J.OO 

1572 Air Spreader Attachment*... "...Keel 30 


Special Cut-off 

l uless otherwise advised, the 
Cut- oft will be furnished with a 
: ‘ ;t length of ru hi Kir lulling spe- 
•' -I metal attachment (o iri: over the 
*“d of our Pressure Handle, as in¬ 
dicated on illustration, Also firr- 
nidied without special "Y" Valve 
'• tun h merit for side of cabinet, as 
indicated on page 63 under No 
1110 . 

■Mu. 

* : 2' : Special Cut off .. 



Code Price 
KirlL: $5.00 
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Pressure Valve Attachment for 
Fischer Combination Cabinets 


Code Price 

] 110 Special "Y" Valve with l)e Vilbiss No. 1528 

Cut-off with 6' hose..-. Ictus 

111! Pressure Valve only.- ...—-Igloo S-20 

1517 Extra Pressure Hose...—• —Cycnur Fool, d? 



Tillistration No, t Illustration No, 2 


Vacuum Valve Arrangement 

Tin-: Vacuum Handle and 6-fonl lube, illustrated under No, 2 is not 
included with die regular No. 1113, as these parts arc already fur 
nished with each of our cabinets. 

The regular Pressure Handle and b-foot hose as shown in illuslrn 
tion No. 1, above, is noL included with the regular No. II10 Valve 
order, as these parts arc already furnished with cadi of our cahiuels. 
Ki 0 . ' Code. Pncc 

1113 Vacullm (iauge and RflgukUi l ig Valve witli 

30-inch hose . ......Ides ql1.v.0u 

111-1 Vacuum Gauge only... ....Idle 3.5U 

1517 Vacuum Hose--- Cyanic. Font. .2a 


Exhaust Filter 

For mounting between the cup holder and the vacuum 
handle proper.' Stuffed with absorbent cotton, it prevents 
^§|||r the passage of the extracted fluid to the pump. 

K t ' Code Price 

1501 Exhaust Filter .-. $l,/5 
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ACCESSORIES AND SUPPLIES 


Son A A act mm Cup, l" Diameter 
500B Vacuum Cup, I S" Diameter 
500C Vacuum Cup, 2" DiaineLev 
SOI I Aliaust Cup with trap.. 

SOS Glass Breast Cup... 

507 Glass Panaris Cup. 

507R5«ft Rubber Panaris Casing 

508 Glass G. U. Tube. 

SOSRSnfi- Rubber G. U. Casino... 
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Th* Pischer-De Vil biss 

uction Bottle 

No. 1790 Consisting of 
nose piece, 2 silver catheters, 
her tube and connectors. Code, 
Umbra. Price.... 


No, Code Price 

1791 Houle and 

Nose Piece Unarm $2 A ri 

1792 Small Silver 

Catheter ... ..Unbar 1.7(1 

1797 Large Silver 

Catheter __ Uncle 1.60 

179 l H o s e and 

ConnecLors ..Undue 1 -SO 


Rubber Vacuum Cups 



1555 Flexible Rubber Vacuum Cup...$0.d5 

1 SS(j Flexible Rubber Cup (targe). .... Kandy 1-00 

1573 Metal Attachment for conned mg Ihe rubber cups 

lo ihe vacuum handle........ Kelpie .00 


Motor and Pump Crease 

No, Code Price 

1582 Small can ..... Ketch $0.20 


66 


66 











ACCESSORIES AND SU1TLIF.5 


' 


Nq Code 

' "AVct.mo lb crapy and Allied Physical Therapy 1 ' by 1. Howard 

Plank* M.D, 459 pages. Illusl..--F fr k LTrA ' 

J-iO "Artinol humpy for General Practitioners" by H C. Falkner, 

L. R.CS.I. 132 pages. I Sinst.~ ---... J W*? 

J.iii'l 11 \ t:L i i ioih c Lap-," will i Special Reference Lo Ultra-violet Ra¬ 
diation” by D. )\ Kuscwr-iriic, M.KX'.S. 237 paigesR I'll us t. r’ah.ve 

’ J “A Hand I in ok of PhvsK.j-TIujrapv" h\ Alvah M. Siaflord* 

M'.D. 279 pages. TUusL. ..-... . nxch 

J.VjJ il An X-ray Atlas of the Normal and Abnormal Sortie Eure. 1 ? 

of the Rodv" hv Archibald M Kendrick, B.R.C-S., and 
Charles K. Wbhtaker, 1AR.C.S. 2nd edition. 256 pa-os....Frur.r 
2364 "A Practice of Physiotherapy" by C. M- Sampson, M.D, 620 

pages. hUtsl. ... .- -..- _-■ eh eh 

2305 11 ArLiftoiril Sunlight and Us Then* pen tic V-se&" by brands 

lie-ward lluniphiis, M.lJ. 4th cdhium 306 pages, ItlnsL.J ch\:h 
JJU6 T\ Trealise on Unlit 1 ' I.w R. A I f.uusiinm, M.A. 5111 edition, 

489 pages, llltisl....... .. r: » : .. ...^^.V&ycr 

~-7 "Clmii’Lil Application of Snub M l- and Artificial Radiation 

by Edgar Mayer,. M, D. .——.. I l ogout; 

1750 "I )ia(hovmy in the Treniim-nl id ! UniIourtnary _ Diseases 

ivlilt Imperial Reference Lo Oineei'" U\ Rudd ( . ( .nrl.no.. 

M. D. t and Vincent f. O'Conor, M.D, 2nd edition, 200 

pages, 33 IlhisL .. —. ..~. Qomn 

1737 "Diathermy -Us 1'i -uluctioti and I'si - in Medicine ;md Sen- • 
gctV 1 hv Elkin Ik i umhur hatch, M.A, 2nd edition, 332 

pages, ..tlluftU .. : ....—-..■■■. fncptiib 

2307 "Diathermy with Special Reference lo Pitcumohitx” by Harry 

Idilnii Stewart, M.l.h 2nd e<tinon. 22ft pages. INns...., Fcrnf? 

I "I Uch'ic fonUnlimi; A Pim'licul 1 nlnvliiciion lo T|^ \sc 
in Medicine and Surgery' 1 hy A. 14* hVud, M.A,, M.lk 

132 pages, IllusL...... ... .. Pittkt v 

'■n "Kleim-ms of PlieMrnl Thcrupv 11 hv William W. Worslric 

A. M,, M Ii An I edilion. 233 pages. ILLiimI .■' 'r.-.v 

.■An "Floe!rcnl'irrmii: Methods in lire Tnedmrni. id NenpUslw 

Phsonses" in J I 1 ■ np;I;iMnrgrm, M I . 'J oshi'r 

mn "Facts About Artificial SiiHliglir' hy Edwin In. Ash, M. Ik 

62 pages ..-.. .. ..-. /■ ermr 

hWi "Galvanic CumniLs and Urn Voltage Wave CniTCiils in 
Physical Theraig" In C. IjeLtou Mmisev p 6Ll.k, and I'red- 
crick M. Morse, MD, 190 pages. Uhisl... 4wy 

’40 11 H'anilliiiok of Meilical Ir!learicity and Radiolugy TI hy James 

K. RidLidl, F.R.3AP S. 239 pages. tlUisl... .. Vibtx 

3430 "High Frci|nvney Practice 11 tiy Ijim'Ioii Raker (* rover, M.i.k 

•5Hi edition. 632 pages. Ilium......^. .—VigTO 

J.Ul "LelirhiiL'Ii dec DiuthcrmitC hy Dr. l : r;iu/ XageSo hmidl. 373 

pages (Cennan). [llnst, ...-. ■■ _ ..1 k'M'.v 

JA12 "Light and HcnUh" hv 'M. Luckiesh and A. j. !'acini. MU 

pages, IllusL .. .-..... . C'W/v 

2313 " M ndieal KkcEncity" (for Mil den Is) hy A. R. i. Rrmvne 

2nd cdilion, 245 pages, lllusl . I'oyob 

331-1 XMndcni X-ray r S\-chnie" hy led. .lermnii 26(1 pages. 

lEkist____ : .... v . ■ - ..JVrey 

«:.4 5 ^171 iv si cal Therapeutic Technic 11 In I rank Pin lev k. ranger. 

M'.D. 41.7 pages, llliisl....... - .. rnntx 

’’Physical d'h crapy in I oi I he Eye, Ear. No.-,.- and 

Throat” ]»v V R. Hoi lender, MJ.k, and M. H. ( ottle, M.lk 

. ; .. .... , ___ . .. JFrtrfey 

;316 'ddsyidn The rape in General l.'rachce and lor l In: l-sc. oi 

Masseuses” li\ r E. Ihdlis (. Jayt-ni, M Ik ^u-l edit ion, 331 

1 sagi -s. 1 ILusI......... -.— V it y o n 
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Price 

$7.50 

3.UU 

4.00 

6X10 


10.00 

10,00 

3.35 

4.20 

10,00 


5.00 

73)0 

3.00 

2.50 

2.50 
1 . 0(1 

6,00 

2.75 
6.00 

6.75 
5,00 
3.05 

5.50 

6.50 

5.on 

3.50 
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H. G. FI SC H ICR &. COMPANY, Inc. 


“ I'h vsiol herapy Thcuiy :mcl G linked Application 1 y H"arry 
Eaton Stewart, M.D. 2ml edition. 303 pages. fllusL.Prji'it'<i 

“Practical Elect ml he tap; uties and Diathermy" I A ' U- Button 

■ Massey, M.D...... Verbal 

"Practical Index to Ehv.iro and Plnalo Therapy Imdiif.lkii' 
jti.i Index of Diseases with Descriptive Techniques" by 
loscpli E G. Wad 1 km: 1 mil M.D. 3rd edition. -Ill pages. 

Ill list.. ., r .......- .-. tSowad 

N Pradical Ultra-violet Light Therapy" by T. Hyde Mc¬ 
Kenzie and A, A. Kiln;, tOS liases. 13LusL —.^ 

11 Radiography of ific OuvT* hy Walker Over end, M.D. 

(VoL IL Non-Tube re Li Ions A keel ions), 106 pages.. 

III nsu....^ ...-.... Vumuit 

|J l\i'icnijicn Jntcrprdatioii 11 by George VV, Holmes,, M 1 b and 

Howard 12- l.vtiggltSf M.D. 3rd edition, 326 pages. IIkist.b ituv.v 
" lbj«'■ 11 iu.cn 1 .il>igy I IS EaiTv 1 I.i:.lory Some Basic Physical 
1 1 line!pics and the Proledive Measures" hy C. W. C. 

Kayo. 157 pages, lllusi...*.. —.... lijuut 

“Ern'iilgciudliorapy ? by .Albert branldiu Tyler, M.D... lijtiu-z 

“Sunlight Treatment- A OmrEe Unide for jhe Use of 

UHra-violet Irradiation iti ArLinotbciMpy. 11 72 pages.. 

".Surgical Radiology" hy A. P. LKrtwifilk 1 . and Id, Eh Id. 

Wilkie. M2 pagc& Must,...*... .^.Vowdy 

"Surgery of NeopEa^iic DRea^t? In El eel ml hcrude Meth¬ 
od!" by George A. Wyeth. M.D*...-........M/nqy 

J Ted1i and laws l^cntgemMockrdly Unnddvred’ f by Her 

man \. 0*g<v.d f M.D. 'D pages u-.vi. 72 plates. 5d dhim. Oikm 
"Tim liasis "f l.udh in Therapy" by Herman Goodman, 

M.D. 2nd edition. 21 2 pages. I dust—.....—. It 'asted 

"The Principle* nf Elen rulliornpy and I heir Practical Ap 
plication" bv W. I. Ttirrdl. M,A> 2nd edUinn, 113 pugcH, 

Must...*.—.»- ■■ Jwm 

"The QnarU Mercury Vapour Lump” by J. Bell h erg'is-m, 

M.D. 105 p.iges. Itiusl....... Jiuu.v 

’Tin- l ’bra - V io lei Rays Their Ac lion on Internal and 
Nervous Diseases and l.\se in Preventing E.oss ol Lotm 
and Falling of 11 1 c. If air" by Arnold Loratid, M.D. 25$ 

pages .. ... .-..... —. h'hih 

"'Hie \ l.tLoI'i r;ie Roentgenologirally t’ot^ijUired" by A rial 
Wellington George, M.D, and Ralph I .lav is l.cnuaid, M D> 

35.6 ]uy.es. 111 ll si .. — --■■■"— R'-var 

“Hltru-Yiulcl Radiation and AniunrhcLapy "_ b> Eleanor II. 
RnssrslL M.D. and W. Kerr Rus:udl r M.D. 3rd edition. 

64l pages, TlhisL.. . ........-■/cm. 1 

"Ultra-Vi old Radiation in Dent at Pnlhokjgy” by I Ted crick 

W, Lake, RM.D- 112 pages. TlhisL..... -Jib .ry 

11 1.' lira- Vi old Ravs in the Treat me lit ami Cun: of DRearT 
by Percy IJall/M5R.(’.S. 3rd ediiton. 236 pages. 111 list. Jixib 

Jl I'. S. Army X-rae Manual/" Prepared under the direction 
of lIn': Dt vision of Roeuipenology and authorized by I ho 

Surgeon General of the .Army. ..--■■. fnfr,:t 

"\-ra\ Dingn- ■.-iT T by j. Magnus lied ding, L J i\. r J.S. 226 

pages. ii>0 -.kiagraplne plates,.,. .. — -Jiffbx 


$ 7,50 

6.50 

7.50 
2.MJ 

73X1 

sjoa 

23)0 

2.75 

2.00 

3.50 

7.50 

10 , m 

3310 

d.75 

2.50 

2.50 
10,110 

6.50 

3.75 
■1.5u 

5.00 

7.00 






















The Fischer Combination 
Electrophysiotherapeutic Treatment 
Outfit — Style “FO” Senior 

A handsome, impressive piece of office ct 
rrn^il, compact, simple in operation vet the i 
powerful machine of its type available, and caj 
of the finest kind of results* 


nv* Lode Price 

l^ZV AppEir-ati.rs as il lustra! crl, w 1 tit necessary 
connecting n: m.h, K.r.iEi seller Spark 
CrL|i p Meter and l.evdcu Jars. ...Nionly $f)85.00 

,tsk for Juwiphlcf Form No. I SOCK 


Fhe Fischer Type “LO f? Senior 
High Frequency Diathermy Apparatus 

Designed especially for those physicians who arc 
concerned with the specHie application of medical 
and surgical diaLhemn (dectro-coagulaticm) p t.VA.r- 
sottyal auto-eondeosation and monopolar high fre¬ 
quency currents, but who have no desire for motor 
and pump features* 

Na ^ Code Price 

UhH Apparatus as ilcsn ilicil, wUli Neo.'* ■ 
gnry y.cMiiriciyl mjur cam], K.oliadier 
Spark ( Eap. Meter and Leyi.lcn Jars .Niwnt $575.00 
+ h~k for Pamf'ltU't t'orm AM, i30D. 




The Fischer Senior Model “V” 
Diathermy Apparatus 

Kmhndies in one. com vcuTciir cabinci every 
modality, al any voltage or nil I Hamper age 
required in high frequency Iherapy, The 
>lINIOR M of the entire cischer line of dia- 
■ benny equipment 


Yacht. $55855,00 


The h’iseller Model -l V 
wish tissue-cutting current 
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H. G. ITSCHER & COMPANY, Tnc. 


The Fischer Portable Diathermy and 
Electrocoagulation Apparatus 

Type “GP2” 

This uisii is htillfc into a blade leatherette covered 
c,Hiving case* with dosed lid, making ii in every sense 
u "pnrhildr" :ip|>;n-:uns. While this is .s vnv etJivtm: 
office machine, it ^ suore adapted to kdddc work, 

Ni.i. Code rfEce 

UW Willi c^nntvMMj; i:ufd f fun no ac¬ 
cessories ........ .. . -J I/-^-tr/ $i!8a.00 

A.vk {in t/.-.vf-n'/'/ifp /'Gnu .Vo. AWl' 


The Fischer Portable Diathermy 
and Electrocoagulation 
Apparatus, Type “G2” 

Nil physic i fill's oilier, iw hospital or ■ ■amt ar’liiu 
is complete vvilh<mt sonn; good jjI lysicn 1 lluirnfiy 
<:r| ll ipih i un 1—patliacliirly a dialhemiy apparatus 
of llic purUsi'ifc or semi portable type, Sncli a 
machine is a decided requisite if modern methods 
of medicine and surgery arc to he employed. 
Vjiprtruins and Ca i.i sole! s^paralLdy, 

Nq, Code Price 

] 390 With connect in" cord, [ml 

no accessories ...-™-,f ifnc f3Cb,G0 

1235 Walnut Carl -- .-. t rrhrt dl'.Od 

.h!; j ? 1 1- di'.taiNk'r ft tltfir I : or jtt ..Vo. -V d ( >( 


The Fischer Model “G-3” 
Diathermy Cabinet 


"Aii Instrument uf Precision, 
Beautifully Mounted 1 ' 

E[flcient and Economical 
No, Code 

2125 Fitidier Model "TkF Dialbonny 
link with connecting cord and 
[dug, but no accessories.-VJ./tu' 

for painpUlel Evnn WV2A 


Price 

$3153 011 












APPARATUS 




A Moderately Priced, Portable, High 
Frequency Diathermy Outfit, 
Model “A” 


J his equipment has been designed e 5 pedal [y 
i"f>r use by physicians, haspituis and saniUiriuins 
M’here a convenient, etficiait, portable machine of 
low print* is Lequrredi 

The bisi’licr Mcukd TV" t)bif 1 i unity Unit* in 
inn bodily case Wcih : I: i -top, us ill list rate l, on 
mobile Hospital (..'art Nn. 1^58, wilh emmecliug 
cord rtiul plug, hot rm aucossorlcs, for operation 
mi 110 -.-oh, 60 rye Jo all cri latitig airrnif. 

Mo. Code Price 

.... .. . .. Porto: S£265.0l) 


wm 


Tin- I'isclicr Mndd "AT 1 " l-bnlalifc Diallit:rmy Unil, 
hi ark carrying case, wilTi cmitmcliiig coni and plug, ..J 
-in Jin iiiTi'^oniu, wouml for operation on 110 volt, 

1 cyde a I [oi n a I i ni; an Mil, 

No. Code Price l^f". 

3M5 .......... . . ...Force |225.0oM# 


The Fischer Galvanic Current Generator 




No. Code Price 

1200 Complete wiili 

accessaries ...XFilvuu $125.00 
The tiNlreim; importance of tin? 
galvanic currail: in die practice of 
modern medicine is recognized by 
the majority of physicians of to¬ 
day, in gynecology, urology, ere., 
for depilatory work, ionization, 
i"o< i ol lesions, electrolysis, strie- 
Itires, etc., etc. 

J.r/: for (/escrifthe fnimplilrl 
' Form .Vo, 390F. 


mk 


The Fischer Electro-Surgical Tissue-Cutting 
Apparatus With Coagulation Current 

1 'nun i.- mmmU'il i il :l lil;i.: k IcnHuirdfc ltjvulvi] i-.-u i yiun 

. j \\ •_ ijg ILL Duty IIJ fmt.1 iar| h. 

1 hi: u:i'y Lslt:si: it clinic arLvot::U'c.d by |.hn>-i: cm »:!uus wli -1 
m.Tilc ;= pi 1 l-_[ y <VJ t:h:c£iiral ci1. 1 LLsUnitf limy he cm 
ft - v.llI: this r'tpunrarus wiili an rissiirrmfi* «u" kikw-;%. 


!-[.-( hrr lllcctrc 
imnltlS with 
McrUtlK Rflfri 
sori^s . 
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H. G. FTSCHKR & COMPANY, Inc. 

The Fischer Low Voltage Generator 


The Specialist’s Eye, Ear, Nose and 
Throat Combination Cabinet 


: This new equipment is built in a lower cabi- 

net Llian formerly, ns most specialisis sit down 
It : . at (liM work and desire nil I he electrical outlets, 

|T •• atomizers, spray controls, etc., ns near at hand 

"MBiaaLrv as possible. These features have all been 

Bs^ _b:r C admirably taken care oL on this apparatus. 

j \ No. Code Price 

Ml/ j 1203 . N'airis $5301)0 

Ask for descripllve pamphlet I'orm (Vo. 100?A. 


The Fischer Junior Portable Diathermy Apparatus 


A new and Imnr.mlously improved ap- 
paralus for the production of continuous or 
surging alternating or direct current. Cut- 
re 11 1 $ a v a i 3 ab 1c a re : s t r a i y. 1 1 1 g & 1 v a n i a ni, n u r g- 
iug gal van ism, a direct current dwell wave, 
straight alternating at a very high fre¬ 
quency of oscillation, surging allemitting, and 
an alternating dwell wave. 


2.172 Com pi etc. wi 111 eoiuireilng 
call I e and si ami as ilhts- 
i ra ted . 

hi? for (h'Srriptivr potttf-ltirl Fonti Am H$! 


No. Mil Fischer .Junior Model 11 Y" ronaMe 

Mktlhuriny A p pa rail is, with, ..meeting corrl 

and plug, ready lo attach to the 110-volt, 6U 
cycle idtemaling atnvnh \viIh im acressm-te?: s 

Code ll'ntthy ..Price Ifd25.0(3 

/|.vfe for puutphtet Form No. 9R\'I 











APPARATUS 



New Fischer Roentgenographic and Fluoroscopic 
Combination 


\W ;mcl lIurirosD ipic wnrfc can lx* j h-i - f i m'ivici.I 

villi i lie finest ■ Id ail. Note tlie.se special features: High tension 
Irani, former willi OO.IJOU volts potential; automatic circuit breaker; 
variable control from 2-inch spark gap tip to full capacity of radiator 
t 3 l.oolulgc! till ne; hakulite panel; both horizontal and vertical shut- 
': accai rate milliamperc meter and volt im-ler; limer; foot switch; 
Iwe'i magnetic and auto transformer types of controls; onmpayLoess 
a --.;.ling the greatest economy of floor space; 12 mI d finest 
fin- a-'i scO] lie screen; heavy lead glass protection; fine focus Cnolrdge 
fc’f.e. cnveied with heavy lead glass shield; stereoscopic tube shift and 


!i r; tin; entire assembly mounted on free .rolling lia 


..Fhtoi-n $99a.0l] 


■ Isk for desert plhr pampltlri Form 120/ 
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FISCHER 


COMPANY, Tnc, 


Combination Unit — Alpine 

Sun and Kromayer Lamps 

No, Code Price 

1422 .. Midsl P9S.OO 

By fur the gtealc'st L fTcct of the surfs 
rays is due to tla: u3 ltm- vLeik--£_ lull a 
(no re intense producer ni" it It r^i -v i< 1 1 1-1 
r:tvs is the tjLiail/: lam]- I [ere the rays 
;irc always available, always consbULl, 
eti i -1 can fie ad mini stir red in quantity tu 
gn e the desired rest ills. 

Both the Alpine. Sun and Kromayer 
Lamps ;.iit jirml Liters nl 11 L ru-vioLt 
rayi: r tltal ^ivu die masiimim irueiiMLy 
fov therapeutic prorudnre. 

Stud for tti'A-t-rif'tii'i: pamphit't 

Lrire* on ilniinvia KquipLiieiil hit 
k (L R. Newark N. .1. 


The Alpine Sun Lamp 


1 M 1 


Nti. Cmk l/rifsd 

I um MuiiiiUkI on 
Moilik’ 

Inillmvinfr our L'oli^v, flu-: law 
iiiml-1 iMrii' 11 1 Snu L r .itui■ i i lu? oiU 
annc nl' ohscrvELtiQiis and careful 
Hhulits mink nf ■ ht. 1 : use ul : ilm 
■ jm.iO/. him |> ’ ml I lie Iiuti-Ih of 11 1 ■: 
[i3iy.-LiH:ui-:. This ri|i|i;n;ilnhi is 

i i.'ii:iL l Liuiud I lull h i!iL - rL;L‘ Llh.' 
vflkiriicy (if Kuril wink, reiki il 

3 it o r tt cnm^nLni hi mamnitULii:, 
rL3 i 11 m i>r-.■ l 1111 ;ili |<:. 

S' L| ri 1 i r for do.’i-r<!<{(■;<i ft i. 

Pric.i'ri on i I s imvifl E'^qi lijimun L ttiv 
F. O. U. yhisv.ii-V. X. 1. 


m 


Kromayer Lamp — Portable 

{Sdf-CmiMu^U UiitO 

Mo Code Price 

]j<!5 .. . Wolti'l $615.(30 

Coo IF HIT .-yjilum i- i:mUil>n ud wr rlvrjL llu: 
iiLnin I:le ■ 311 liT-. il'n.-' uur-d'k: iViiLci rui H i ei 1 1 ll-H :: Lilt 
iii^'.j'SHnry. Eu til Li iLlLi7k.il [ni. oirr^nt kmo 
1.1 1 r. 1 Li .io■■ io rnii.v is ;lI:v.i am LuuUid lel lIu: sl:lei<E- 
:ltiI_ .Sfll'-SLiiii.MjiidinE,' 1 111 ■■ n l- s- |ji:rmlt3 of fil.r 
]il:iiHei1(IsJliiI1. 

Srnd for th:srriffi?'c pamphlet 
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M. G. 1-"I SCI IKK & COMPANY, Inc. 



Reserve Burners for Hanovia Alpine and Kromayer Lamps 


Alpine Sun Lamp Burners 



Alternating- Current Dirt’ll Current 


Tile Alpine Sun Lai up Burners have been regarded for many years as 
tlie most efficient lype of quarts bmp burners mnitu lArtured. They a it. of ihc 
entire qnaru ilieienty anode lype. 

Kromayer Burners 

Tht: Kmmayer Burner is of I'lic 
entire: quartz 111 «: i-ci i i‘y miotic lyp*- 
Its longer life and lower ojaerating 
cost in rot n pari Son vvilli Olliei' Uirners 
have been conclusively proved. 

A .service which U disiinclive with 
IUnovja is the repairing mid ex¬ 
changing of worn out or injured 
burners a I a very nominal cost. 

Price List 

No. j Code Price 

750 Alpine Sun Lamp 1'iinixT (either 9CM20 ur 200-240 volt, Of) 

cycle alternating nuTuni)............... .. IVildly $200,00 

7 hi Km mayor ! him in (eilher op-120 or 20(K2H) voll, 00 cycle 

uheniuLiiq; curreiil) in case, complete .. .. h'imph* 255,00 

750 A1 1 -iiu- Sim I um [j Burner f-u- ■;Iii 1 nc■ i c hitch I (9(M20 ur 200- 

2 |U vuhs) ...„.......11 'hit-yv 12$,00 

75$ Kn-nnaycr I Ulmer fur direct current (00-120 or 200-240 volts) 

lil complvu:. .., ....fJ^Vi7v 12.1.00 

(Pin- oilier 131;111 00 cycle, Field $50.00 tu prices,) 

Hanovia Alpine and Kromayer Burnet' Repairs 

These burners may be repaired ur exchanged at the following prices: 


A. C. Alpine Jinnice Repair. ........ ........7&00 

[.), Alpine Burner Repair ......... fitUKl 

A. C. KrumayiT lUii'iicr Kr„.. . 110,00 

M. C, RmumytT JJunirr Repair . ...... .... 00.0(1 


(These prices apph in all where ;iN parts or the old burner are mturucrh) 

Prices oil Ilauoviri i.dquipiiient arc l\ O. B. Newark, N. J. 

CARBON ARC LAMPS 

Wc have :i complete line of Carbon Aic Lamps, for ultra-violet, visible and 
iu fra-red radiation. 

Details will be sent you on request. 















The Fischer 7 win Carbon Ar 
Lamp Model “Q” 

wI V c1 '. f -! L,,iVt ' rs ns inncli L [u u violet Vi> 
? n<! 1 il: r a-Lradiation as nnv carbon 

laiiiji now tat tfi» itiarkei aperaliit/v on n li 
iia oiant—firij vcl al a price of onlv $JW ' 
Willi tnsLal metits it you ivisli ! Wit! „ ]K V 
ctjinlly well on aUei.mliti- „ r rlircci curr 

A 1 U'\Y L J l u 1 FI r l C LI LI Cl tal LIP 

FiocliUTiHG s11eccrmu nf In 
N .‘ rl : J L:r| - visible ami ultra- 

V[0 1 1 ': 1 • . . (!|Hich ' 

rnnking u \ NL r-rt-:. ./ ? 

J 111 ^ economy, Lo&tL {S' 

■ZNIW < out* ns illtisit:ital, 

J m m.slu'd il di:sMV(i. : f 1 


’ ,0 - Pru-n; 

i-’sri .\fortel ‘ai- Twin 

vit .njn A In; | ;<ill]», in ■ 

1 lu ; llM :- J - ■■<:■■ i :irr,si 

1 111 * ! -J ^ *\ t'bOJIfs,. r3 |i;in' 

11 J Cu#* 

L! 1 Pi'ittMtlon §et : etm 
nu'I i ■ 11 r 11 ■ i: u > i tc OmL 

-. Twiiimu $sg,po 

f5? fit" ri Lops'[faer 
Lrui^. cfinsisthlg of rliti 
! |r|l| wJ v-iili Much Mfun- 
M1 F (lu! ■: 

'■■'IU-.h r. .lire jug 7 j M( -| t 

? n " J nicJie^ rc^« c tivc- 

% PM*. Sctewi iio.no 
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Physician’s Portable Diathermy Outfit 
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Diathermy Treatment with Portable Outfit 


Physiotherapy in a State Hospital 
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T he fundamental 

PRINCIPLE OF EVERY 
WORTHY ENTERPRISE 
IS FAITH. 

WASHINGTON HAD 
FAITH AT VALLEY 
FORGE; LINCOLN HAD 
FAITH AT GETTYSBURG; 
ROOSEVELT HAD FAITH 
IN THE AMERICAN 
PEOPLE. 


FAITH IS THE FOUNDA¬ 
TION OF ALL BUSINESS. 
THE KEYNOTE OF ALL 
RELIGION. 
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Fischer’s Magazine 

f hooted the r?WnmiVNV?jf of the , Science of Elect rc-Physio- 
thcfitpy ond to ike interests of those earnest ami enlightened 
medical men who arc practicing it. 

Copyright 1926 by 

K. G Fischer & C o.. I sc., 2333-43 Wabansia Avc., Chicago, 111. 
Vol. V. Fi;mujAiiY F 1926 No. 2 


The “Princess Sunshine 1 ' 

In the death of England's Queen Mother, Alexandra, there 
came to its dose a life that bridged a gap of two centuries— 
centuries so distinct that they might have contained two sepa¬ 
rate civilizations in their social anti scientific achievements, 

A world of events were “traced on the scroll of her life" be¬ 
tween the triumphant entry into a London id 2,000,000 in¬ 
habitants and her processional departure from a London of 
7,000,000 people. 

And so, too. are the epochs of m urine which she had known 
marked with advance • i' , om 'li day* -if bleeding when each 
physician carried leeches to dies; mud -ru days of physio therapy. 

To Queen Alexandra physiotherapy owes a debt. 

11 Any work for the alleviation of pain and suffering was stme 
of her sympathy and charity," writes the London Sphere in re¬ 
viewing the late (piecu mothers life, "it was to her initiative 
that theFinscn Light Treatment for the painful disease,of lupus 
was instituted in the London hospital. 

So keen was the interest of the queen mother in the pioneer 
work of her compatriot Finsen in nctinotherapy, that she en¬ 
dowed the ultra-violet clinic of the London hospital, sending 
members of its medical stall to her native Copenhagen to study 
Dr. Finsen's technique. 

Thus, one day in the year became associated with her name 
in England—Alexandra Day-—when wild roses were sold lti 
every city and hamlet for the bencht oi her hospitals. 

And so, too, it was that in the linal years ul her life >ho 
bore out the name which her adopted people gave her in her 
youth as the bride of King Edward—"Princess Sunshine. 
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Diathermy in Pneumonia 

By LLOYD M* OTIS, M. D, 

Cclina, Ohio 


One should see a pneumonia patient treated in order to ap¬ 
preciate the changes in his signs and symptoms. Shortly after 
diathermy is begun, the operator sees his patient becoming more 
comfortable. Respirator) effort is lessened; his expiratory 
grunt disappears. If lie is cyanosed, yuu will see this condition 
disappear. Several hours after treatment, the patient seems al¬ 
most completely relieved, symptomatically. He generally en¬ 
joys his first -deep and the physician sees his patient on the road 
to recovery. 

Physiotherapists can definitely make one statement: That, 
regardless of the stage at which diaih |, nnv is begun, the disease 
is greatly shortened; the temperature i urvy goes down after the 
first or second treatment ; and the prui r lieved 1 4 all symp¬ 
toms, a severe disease twjing convert . a mild one. I can 
express one opinion that will be bon;- • bv anv one who has 
employed diathermy in pneumonia, ar that is: If all cases 
were started on this treatment within 4<’ hears from their onset, 
tlie medical profession would never >0- another case of typical 
pneumonia. 

I have picked out at random from mv pneumonia cases the 
type the physician ordinarily meets and will show the response 
01 each to the treatment, in this list are the following: lobar, 
Q jular, central, unresolved, and two postoperative cases. 



„ Lobar Pneumonia 

\ ^ r ‘ : Confectioner, age 53, On April 5- 

he A™*, . } a Ch ' l! last i n £ about minutes. In a few Hours 
aeirrava^n 1 se X ere 111 the lower right chest, considers 1'b 
removed ti b th cou§ ' 1 ' . At w»n. tlie following day. lie w* 
his riehf i„- C t' os Pita!1. Upon examination, the lower Jobe 0 . 
upon ^> e rn e , n1 llcr cased tactiIe frernit us; dti 11 u£$. 
sputum wait i,i n, j tu ^ ar breathing upon auscultation. | c . 

l^^ture 104 ‘ F.: pul* 

LfiUr.pncpnjonia °° d CQ —* 2 & 250 leucocytes. Ihaguo^- 
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Treatment with diathermy was instituted, the first applica¬ 
tion lasting 45 minutes. M 3 P. M. the same day. the tern- 
lierattire was 103° F,; pulse 120: and the patient felt more com- 
tor table. In the evening he sweat freely and rested well after 
midnight. At 6 A. M. the next morning his temperature was 
101 F.; pulse 112: respirations 28, At 7:30 A. M.., another 
diathermy treatment was given, and. at 9 A. .VI., the tempera¬ 
ture was 99.2° F. ; pulse 122; resiihations 28. In the after¬ 
noon another treatment was given lasting one hour, and, at 6 
p h. temperature was 100 ; pulse 106; respirations 28. At; 6 
■\ M the following dav, his temperature had dropped to 98.2 ; 
pulse 86: respirations 22: at 6 P. M-, however, his temperature 
was Op 2° ; pulse 100; respirations 28, Ibis was his last rise 
of temperature, crisis taking place on the ord day. Duih treat¬ 
ments with diathermy were continued until he left the hospital 
on the 6th day. Five days after the onset he was walking about 

the hospital. 





Lobular Pneumonia 

Case 2._Mrs, A. W.: a t-r. housewife on farm. On 

December 28, was taken with chub and shortness oi breath. 
Ached throughout body. On Sunday, December 30, she began 
to have a slight cough, which was painful and at times blood- 
streaked. Shortness of breath grew worse and patient became 
cyanosed, When, on January 6. she was brought to the hospital, 
x-rav showed a severe bronchopneumonia in right lung and 
some involvement of tipper left lobe. Right lung almost com¬ 
pletely consolidated. Patient entered with temperature IU^.O 
F.; pulse 130; respirations 48, Diathermy was given die eve¬ 
ning of entrance. The next day two treatments, and. at 9 ■ 1 

a little over 24 hours after entrance, she had a temperature „ )■ 

F.; pulse 100; respirations 36. It was not until the fourth day 
that respirations were normal, and Iran then on the patient was 
in good genera! condition. Began walking on sixth da). Ib 
charged the seventh day. X-ray on January 12, sin 'l,i)s at er 
inn ranee, showed lung entirely cleared Up with exception ot 
slight peribronchial thickening. 



(C) Jeff Behary 2019 


5 
















FISCHER’S MAGAZINE 


A 



snot was found about three inches m diameter on the right. 
The extreme pain led us to do a paracentesis, expecting; to find 
:i pleural involvement. We moved him to the hospital, and the 
x-ray cleared up the diagnosis. There was a central Jpepmonia 
in the right chest and an unreserved pneumonia in the left. 

At the time he entered the hospital 1 h . M-, he had a temper¬ 
ature of 102.5 F,; pulse 145: respirations 38. Diathermy was 
started at once and he slept for two hours alter the treatment. 
At 7:30 P. M., the temperature was 1 1.2 : pulse 140; respir¬ 
ations 34. He was, at this time, per- freely. During the 

night he still had considerable pain anti diathermy was repeated 
at 2:30 -\, M. Treatments were giv< i 40 minutes on each 
side of chest. At 5 A, M,. his tempera!. ■ was 99" ; pulse 126: 
respirations 32, In the afternoon, lie d . loped a severe aElack 
of hiccough and the third diathermy treatment was given. I he 
hiccough slopped, and at 6 l\ M.. his temperature was 98' • 
pulse 100; respirations 18. The following day he expectorated 
considerable bloody sputum and perspired freely, Diatherm} 
was continued twice daily. Cough slopped on the fifth dav. 
His strength returned rapidly, his appetite was good, tempera^ 
lure and pulse normal. He was kept in bed eleven days and m 
the hospital two weeks in order that a good convale^ cencC 
mi^ht lie obtained. _ 

I OStO [1 r r a t i Vi k T*n 1 mnn i si 
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temperature was 10LS 5 ; pulse 110, respiratibiis 38. Diathermy 
l r raiment was given twice each day and on the third day his 
temperature was 99 ': pulse 82; respirations 22, After that, 
his temperature, pulse and respiration remained normal. 

Technic 

This is comparatively simple. The bipolar method, through 
and through, is used. Two electrodes about 4x6 inches are 
placed over the affected lobes, one anteriorly and the other 
posteriorly. The electrodes can be cut from a strip of Hock 
tin, or German silver mesh may be used. Hot soap suds is 
applied to the skin mid electrodes. The current is started at 
200 to 400 mitliampcres for two or three minutes, then raised 
to 600 to 700 ma. fur two or three minutes and gradually 
advanced in this way up to the patient's tolerance of heat, 
which will vary from 
1700 to 2300 rmtlianv 
peres* It is maintained 
at this heat for not less 
than 30 to 40 minutes 
Then the rheostat is 
gradually reversed hi 
tng about 5 minute*, he 
entire treatment requires 
from 45 minutes to one 
hour. 

Conclusion 

The practice of medi¬ 
cine has been given a 
valuable therapeutic 
agent in diathermy. 

Pneumonia, in the first 
4S hours, is generally 
aborted. Applied later, 
the disease is consider¬ 
ably shortened, the pa¬ 
tient's symptoms reduced 
to a minimum and the 
disease freed of its high 

mortality. . 

Diathermy treatment of I ucumotiia. 


a 
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Diathermy in Pneumonia Following 
Typhoid and Complicated by Diabetes 

By HARRY E. STEWART, M. D. 


New Haven, Conn. 



sjx ■ hiitheii. The patient’s mother tiled of pneumonia compli¬ 
ed bv diabetes at. the age of sixty. There had been excellent 
literal health throughout all adult life until six years ago when 
diabetes developed. The patient was one of the very first to 
receive insulin and has been under insulin and special diet tor 
three years. 

On December 1. 1924, the patient n.inptained of general 
aches and pains all over the body especially in the abdomen, 
with slight fever and diarrhea. There vv re three cases of influ¬ 
enza in the house and his et imply u ' a* first diagnosed as 
influenza. 

The temperature ran from 99 t> ' F. for two weeks 
gradually subsiding, when it again v-- ■ -’.arply to 102 and 
above. A Widal Lest was taken and foil d positive for typhoid. 
This second rise indicated his first rdai a- which ran from the 
fifteenth to the twenty-fifth dav of his illness, during which 
time his average Calorie intake was hut little over six hundred, 
lie had hallucinations, twitching of the limbs and marked 
traces of sugar in, the urine. The second relapse lasted froni 
the twenty-seventh to the thirty-seventh day when it remitted 
until the fifty-first day. at which ti me there occurred a third 
relapse of typhoid. He suffered at this time from a persistent 
carbuncle. 


Hie temperature reached normal on the sixtieth day remain¬ 
ing SO until the sivtv-li f>li u.lw .d ,.1, „£ TnKi ilar lMlCU" 
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iuoium on tilt 1 right si tie. At that time his blood sugar was IS/, 
white blood cells 6700, S5 per cent polymorphonuclear^, and 
the stool liras negative for typlit>id, ( Jn the eighty-third day 
there developed a third pneumonic process in the upper left 
lobe, which patch persisted, Ins febrile reaction never reaching 
101° F. until the ninety-fourth day when I first saw him. 

His general condition at that time was as follows: Pulse 
rapid and slightly irregular. Much pain in chest and coughing 
heavily. Extremely nervous, unable to sleep more than thirty 
minutes ala time. Expectorating brown blood-streaked mucus, 
limbs twitching a gnat deal. Nervous reserve entirely gone. 
He was receiving forty units of insulin, fifteen minims of 
digitalis twice daily, and one half grain nf codeine every four 
hours which was not quieting the pain nor inducing sleep. 
Urine showed two plus sugar, blood sugar 256, 53 per cent 
carbon dioxide, red blood cells 4,210,000, white blood cells 
S,20Q. 74 per cent polymorph*nmc3ears. 

An anteroposterior dial hem n 1 two five bv seven flexible 
metal electrodes was given twenty five minutes at 1B0O 
mil hamper es, passing direct!\ ihruigh the heart area. The 
appearance of the patient changed remarkably during the first 
treatment. The lines of pain and anxiety faded from his face, 
his pain remitted, there was an improvement in color and he 
slept two hours and thirty live minutes following the lust 
treatment, waking up greatly refreshed. 

The treatments were repeated live Limes daily with a steady 
improvement in the character of the pulse. 1 his point is empha¬ 
sized because one nr two writers have recently expiessed the 
fear of ill results following diathermy through the heart m 
pneumonia. It might be noted here in passing that in some 
eighteen to twenty cases where the location of the pneumonia 
made the passage of the heat through the heart area destiab < 
there was a markedly greater improvement in the quality ot 
the pulse than that which followed the treatment ot pneu¬ 
monia in other locations. 

On the fourth day of diathermy treatment this pneumonic 
patch which had remained solid for fifteen days, enUiely ii>- 
appeared to physical signs and the patient s general condition 




(C) Jeff Behary 2019 








FISCHER'S MAGAZINE 



seemed much improved. Then his temperature rose suddenly 
t0 103 ® and a fourth distinct patch developed in the left bug 
outside the heat pathway dirctcd at the former process, b 
the opinion of the medical men then attending, this sharp 
febrile reaction to the fourth pneumonic area was made possible 
by the rest and storing up of energy Secured through the relief 
diathermy afforded him. The diathermy treatment was im¬ 
mediately applied to the new area, with a steady and satis¬ 
factory reduction in temperature and impn .vemeut in general 
condition. The area cleared up on the seventh day. Diathermy 
was discontinued on the tenth. At that time his blood sugar 
was 237 1 red cells 4.296 .( JOG. w 1 lite cells <S' )f ft), po1\'me>r phon* 
uclears 74 per Cent, hemoglobin 87 per cent. The patient was 
receiving two thousand calories daily, 

For two weeks his condition slowly improved, the lungs re¬ 
mained clear, when on the one liundi l md twenty-third day 
of his illness another small area of om, Hatton in a new loca¬ 
tion in the left lung appeared. I hath; . as again begun and 
lus temperature returned to norma the spot cleared in 

three days alter wfilch diathermy w. • turned three times 
tat y tor two weeks, twice daily fur an additional week* with 
arge plates in cover the whole mug m ihe attempt to raise 
s local resistance and prevent a further process developing. 

_ 115 P ^ was entirely success!ul, bin temperature has remained 
mrtdo 10 ; 1 ^ OI weeks, and the patient is now able 
' Summary 

sine^tK:! 4 ^ 01 ’ 1 cas 5 was considered of especial interest 

duradfin 'V f 1£ P^ent, the complications and the long 

very Inw ^ disease made it an extremely difficult one. The 
,W S t T-*? 1 4M*fci t» infections of all kinds and 
combat h ; ‘ 1 ,„ y ' 510ld s , avc dl,s Patient a leucopenia, when to 
‘SE&'dM* he V ewU;(1 » leneocytosis! were the two 
favorable effect of W * 1,ch WC had tcl contend. TlK 

cut that in dip m i 4 lather my upon his condition was so dear 

c«ns who followi'll* ii ''' J W ’ P at,enl bis family and the pfej®" 
his recovery ' ' u tase 11 was .he determining factor w 

(From Med. Jour. ail J Rle „ Dec> lm} 
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A Technic for Hypertrophied Turbinates 

B. L. Doaue, M. D*. of Los Angeles, Calif., reports an 
interesting and efficient method of permanently shrinking 
chronic hypertrbphied turbinates by means u f diathermy. 

The chronic form may consist mainly of bone, wliich is not 
amenable to this form of treatment, or nf inflammatory con¬ 
nective tissue and hypertrophied mucous membrane, which is 
the form in which his technic has given such excellent results. 
This form of hypertrophy is the causative factor in recurrent 
coryza and rhinitis, inflammations of the lachrymal sac and con¬ 
junctiva, chronic catarrh and bad respiratory odors due to de¬ 
composing mucus, and numerous conditions dependent upon 
nasal obstruction. 

Dr. Doane uses two electrodes, neither 1,1 wliich is sharp, as 
there is no cutting to do. The single blade is ; :4 inch long and 
inch wide. The double blade is f s inch tong, fork shaped, 
flat, and straight; each Ida A . • . ■* pair being inch wide. 
The blades are inch thick mid blunt at the ends, Hard-rubber 
or Bakelite insulation is used up m the beginning of the blades. 

The mucous membrane is first anesthetized with coc&iii or 
butyn in the usual manner. An indifferent electrode of large 
area, 3x6 inches, is placed at the back of the neck. J lie appli¬ 
cator for the nose is connected to the medium voltage terminal, 
A milliamperage of about 1200 or 1500, with a fine spark, 
should be used. 

Separate the nasal alae with a nasal speculum, and apply the 
applicator to the turbinates with a firm pressure, keeping away 
from the septum. Test out the patient with one or two shoil 
flashes of current. If he can tolerate it, give him ahum five 
seconds. Repeat the application on whatever areas may lie 
necessary. 

This results in coagulating a strip of the turbinate. 1 he 
usual reaction appears, with swelling and congestion m two or 
three days, followed by sloughing of a small portion, and finally 
healing with contraction of I he scar, and permanent shunkmg 

of the turbinate. 
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Drs. Helwig and Hammon to Return 

The many physicians who have asked for a repetition of the 
mns fl clinic" conducted at our January meeting by Drs. Helwig 
. m \ Mammon will he interested to know that these men are to 
conduct another clinic at the March 8th meeting. I he technic 
they demonstrate has been successfully used in many hundreds 
of cases, and will he of value to every physician and surgeon 
who has occasion to perform the tonsil operation. 


Cod Liver Oil and Ultra-Violet in Rickets 

It an infant has rickets and an idiosyncrasy against cod liver 
nil, nctinotherapy in the form of situ baih> or ultraviolet ray 
exposures should be employed. Cod liver oil extract and irrad¬ 
iated foods have not yet been develop; : u. a sufficient extent 
to lie commercially obtainable in reliable n 


(- lbs ♦ from j. A. M. .) > 
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Development of a Physiotherapy Depart¬ 
ment in a Modern Hospital 


By ft. B> H, GRADWOHL, M. D. 
St. Louis, Mo. 


The results of treatment nf many conditions by physiotherapy 
justify us in asserting that the modern Hospital that does not 
support this department is not fulfilling its proper function nor 
performing its full duty to the public. The vast amount ut re¬ 
search and clinical trial that has attended the development of 
ihis part of the remedial art and science has proved certain 
practical advantages of these measures. We do not wish to 
decry drug therapy nor deny the achievements of modern sur- 
gery, rather we do insist that physiotherapy take its propci 
place alongside these two methods of application ut ihe heal¬ 


ing art, , . , f 

We allude particularly tu diathermy, high hequency, the 

Morse Wave genera Lm. figuration, ultra-violet and radiant 
light. The results of m-mm ‘ i with these modalities have con- 
vfucecl us that we may obtain startling improvement and cure in 
many cases hitherto considered “beyond the pale. Hus applies 
to many conditions that are met with in Hospita practice, 
order properly to sec these results we must uttee tart class 
equipment. An investment M three thousand dahm>, ui 
less, will equip a Hospital with first class appamus A^t 

work increases, more and more unit* m«t> which is ac- 

units must be located in that part of the Ilospita , 

cessible to the majority of patients. Ibe r° om * rt > t Jitter 
enough to permit patients to be wheeled or »r|isp«rtc 
or carriage thither. There should be a comfttttab e couch on 

which certain patients may recline; a g. j 

crating table is very useful. The tour p™c, |g * £ 
parau.s should he located on a line, the ultra-* » ^■ i ^ J h 
cooled and water-cooled, on otic side, the dia • ^ ^ a ^ K | 

freijueiiev in die middle; the radiant lgi V. in i -ji Xll ] :i i- af- 
linally, the Morse Wave. This should be a sc ^ ^‘ U 
raugement revolving about the end ol tlu o]"- ■ * )tut 

The room should be under the direction of a coni| 
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physiotherapist; by that we mean une who has been trained m 
L ] ie technique and rationale of tills fine of work. Under him, on 
duly at all times, or within call, there should be a full time 
physiotherapy technician. corresponding to the Clinical Labora¬ 
tory or X-Ray Technician, This technician should honor re¬ 
quisitions of the stalf for treatments for various patients and 
should map out the day s work as far ill advance as possible, 
so that unnecessary and tedious waiting is eliminated. Of 
course, the day’s routine must at times be interrupted by 
emergency treatments, such as diathermy in pneumonia cases, 
etc. The technician .should collect the requisitions each dav. 
place them at hand for the .staff member in charge of the de¬ 
partment and he ready at all times to consult on all cases with 
the staff and the staff member in charge. 

Fullest records should be kept ut cacti patient treated, the 
kind of treatment, the length uf lime, ck. These should be 
made out in duplicate, one fur the paiic hart, the other for 
the permanent record uf the departmetr t the etid of each 
mouth, the department should make a >n to the monthly 

stab meeting, number of cases treated. -Milts, etc., together 
with a financial report oil the income and upkeep of the depart- 

. Inteiesting cases should lie chronicled in the Hospital 
Bulletin or any other publication. 




V;, nc Moratory service worthy of the name 
' tne department was made a full time prop- 
oik, always in the laboratory, both to handle 
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the equpimt’iit properly and to perform the work satisfacLorily* 
Physiotherapy will never come into its own until such a depart¬ 
ment is operated in every Hospital. No argument that the 
Hospital cannot afford to do this cat) he made, for the reason 
that the results are too definite and clean-cut to permit one to 
argue them down. Since certain results are obtainable only 
with physiotherapy, therefore, there isn't anything left for the 
Hospital to do but to install such a department and to operate 
it properly. Finally, s nil idem fees may be collected to pay all 
operating expenses. Thus we feel we have offererl many good 
reasons why every American Hospital should have a well organ¬ 
ized physiotherapy department. 

Third Western Convention 

Under the Auspices of the 

Pacific Physiotherapy Association 
Professional Building, Los Angeles 

MARCH IS to IS, 1926 


Among the speakers wil ; 

H, ). Andrews. M. D 

I . .. T. Belknap, M. D. 

M. H. Cottle, M. D. 

B, 1-, Doane, M. D. 

M. A* Froncoz, M. D, 

Cora Smith King. M. D 

Admission restricted by A. 
mat ion. address 

CORA SMITH 

11)52 YV. 6th Si.. 


\Y. S. C. Kovbig, M, D, 
Frank M, Mikels, M. D. 
Samuel H, Pettier, M. XX 
Mcl R. Waggoner, M, D. 
YY. YY. Worster. M- D. 

M* A. rules. For further infor- 


KING, M. IX, Secretary, 
Ltis A iigylys. CaIhornia 


Physiotherapy Week in Kansas City 

NEW FRESIDENT HOTEL 
APRIL N to 16* 1926 

WESTERN SCHOOL OF PHYSIOTHRAPY 
Two Sessions, of three da vs each 
APRIL 9 lo 14 

Classes now forming. Members limited to <jiia lifted medical pracii 
tioners. Ati Elaborate Exhibit on same floor. 
WESTERN PHYSIOTHERAPY ASSOCIATION 
fxiyhili annual hu^ion, April 15-16, Tlic promssion cm dfaJly ][t '' 
For application blank and program address Charles vasscti 

M. L)., Secretary, 115 iiasi Thirty-first Street, Kansas t sty, Mo- 
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Science Rules Human Life 

Dr. William Mayo recently pointed out to a Chicago audience 
that 75 per cent of human energy is used up in heating and 
bodily work, over which the individual will has no control 
Scientific law is being followed in the provision - -f diet, drink, 
clothing, shelter, and respiration, until we can forsee the dav 
when three-quarters of our fife effurt will he conducted along 
scientific lines, whether we will or no.—Chicago Tribune, 


That’s What I Call a Friend 

One whose grip is a little tighter, 

One whose smile is a little brighter. 

One whose deeds are a little whiter, 

That's what J call a friend. 

who'll lend as quick as he'll 1< i nnv, 
who’s the same today as On : .nuw, 
who will share your joy and m-w. 

That’s what I call a friend 

whose though is are a little cleaner, 
whose mind is a little keener, 
who avoids those things that are meaner. 

That s what 1 call a friend. 

when you're gone who’ll miss von sadly, 
who II welcome you back again' gladv, 
who though angered will not speak madly, 

I hat s what I call a friend. 

who is always willing to aid you, 
w ose advice has always paid you, 

, de emled other Hayed von. 

lhat s what I call a friend. 

when life seEme d rotten. 

*S“E , illS - V0U ' mve «* forgotten, 

T lV V 8l u'T ? ou than he’s gotten, 
tlwts what L call a friend. 

—Leslie Cbugh. 


One 

One 

One 

One 

One 

One 

One 

One 

One 
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There Is a Fischer Local Representative 

Near You! 

Physicians in every section of this confront are afforded 
prompt efficient service through the system of branch offices 
maintained by If. G. Fischer & Co., Inc., and our Distributors, 
The Magnuson X-Ray Company of Omaha, and Robt. A. 
Fischer, Ifljc., ot Lo$ Aligns. YVheb you want information, 
apparatus or service, get in touch with our local representative 
in your territory, 1 fe is fully informed and competent to serve 
you. Following is a list of these representatives: 

Alabama 

Birmingham—1- Guttmnn, 2831 Highland Avc. 

.Mobile—& C. Black welder, 1454 Dauphin St. 

Camtornia 

Los Angeles—Robt. A. Fischer. Inc,, 1044 W« Sixth St. 

S. E. Bradshaw F. Jilunsou 

E„ W. Crane K, L. Osborn 

L. Juniper II. E. Betsehe 

D. Leary \VJ Parker* J. J. Roche 

San Francisco—Robt. A Fischer, Inc., 343-3+5 Flood Bldg, 
j, E. Brady J. if. Linde Ii. E. Xoland 

COLORADO 

Denver—Magnuson X Buy Co., 1634 Court Place 
Ralph W. Howland H, E. Turner W. H. Vickery 

Stem ng—X lagnu s<i n X -1 v ay Co, 
c/o F, G. Brinkman* P. t.3. Bus J44. 

Georgia 


Atlanta —J. W, Sanborn, 91 Litckie St. 

Illinois 

Chicago—-H. G. Fischer & Co., Inc., 3333 \Y aba uni a Ave. 
L. M. Alexander G- A. Hacfeian 

J. A. Anderson H. i 1. Holzcr 

H. C. Ballard E. K Johnson 

W. E, Blessing 5 < E. Levi 

J. A, Canarv V\ , It- Morgan 

W. R. Carlson W. H. Thompson 

L. O, Clough, M..D K* Toennig 

E W. Erik son A. L. Werner 

Springfield— IT. G. Fischer & Co., Tuc. r /19 Myers Bklg. 
B. M, Kramer W* A,,Kilmer 

■ Jiatriut rhaxJvU Miirtfgcr 
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Indiana c 

Evansville—-P. W. Connor, 611 Main St 
Ft Wavne—F, C. Kane, M.D., 415 E. Wayne St, 
Indianapolis— G- L. Nicholas, 4113 Rock wood Yve. 
South Bend— B. M. Smith, Jfotel La Salle 


Towa 


Des Moines—Magmison X-Ray Co., 507-8 Iowa Bldg, 

E. M, Phelan 

Ft Ebdee—Magmison X-Ray Co, 

H R. Cole. 321 X. 19th St 


Kansas 

Salma—Magmison X-Ray Cm 

C, 1’. Piddnstni, P. O. Box 97 

Topeka—Magmison X-Ray Cm 

W. C Ayers, 1241 College Ave. 
Wichita — Magmison X-Ray Co. 

E. B, Coufal, 851 Gilman Ave. 


Kentucky 

Ashland—L, A, McCane, Scott II i-4 
Lexington—T. C Lewis, Phoenix !• " 

Lomsvifte—D. H. Whitehead. '. < " Third St. 
Winchester—M. E. Morris, 211 |,i w- 4tt.u1 Ave. 
Lotus 1 AN A 

New Orleans—A. F. Wark, 1117 Napoleon Ave. 
Shreveport —11, L. McCaskill, 2' _ J Centenary Bvd. 
Maryland 

Catonsville—H. C. Thomas, 120 Melvin Ave. 


Massachusetts 

Boston—H. G. Fischer & Co*, Inc., 34 Ivy St, 

S. M. tiinshurg* Lester Parker Louis Noah son 

R. B. Murray G. A. SmyrI H, A, Stone W- L. Pellet 
Michigan 


R. L. Metcalf 
J, C. W, Wall 


Detroit—H. G. Fischer & Co., Inc,, 22,n l -.un 
Leo A. Connors 

J. N. Griffith M Hunt* f L 

Grand Rapids—G. L, Kepner, 409 Peck Bldg 
11 al i way—AY. S. Grirn.es 
Lansing—H. G. Fischer & Co,, Inc., 221 S. Larch St 
* District nt JAL,^ Sh R - «• Her»Sr 
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Min xesota 

Minneapolis—M. G. Fischer &■ Co., Inc.. 89 S. 9th St. 

MISSOURI b. T * ]< lake, Jr, 

[uplift—Majpuison X-Rav Co. 

H. E, Nichols, 531 N. Wall St. 

Kansas CitY—Munson X-Ray Co., 217 Ridge Bldg. 

W. J, McNamara 

Moberly- -Mijgmtsoii X-8ay Co, 

,1, J, Murphy, Merchant’* Hotel 

St. Joseph—Maguuson X-Ray Co. 

J. E. Swisher, Jerome Hotel 

St. Louis—Magmisoii X-Ray Co,* 201 Wall Bldg. 

W* W. Hartman M. H. Henderson 

Nebraska ^ M. Henderson T. R. Swartz 


Albion—Maguuson K Ray Co. 

O. E. Hu I lion. Gcn'l Delivery 
Hastings—Maguuson X-Ray Co, 

F. O. Walton. Gcnl Delivery 
Li n col n—^ [ a gi i us ■ >u X i i n y i' o, 

A, M. Poir ir-j.ime. 7 iM .Metro Apts. 
Norfolk—Magnus n Co. 

A. in m X. [ Hh St. 


Omaha—-Magnusoti ! l C.i., 1118 Faruara St* 

Fred L. Alien Francis L. Simonds 

Harold Luruiclle Grace H. Simonds 

Aw G. Maguuson Dewey Smith + 

R. T, McKenna Royal I. Nelson R, W. \ icrhng 

New York 

Buffalo—R. L. Kapsa, 353 Richmond St. 

New York—C. C Ragstacl.* 45 E. 55th St. 

North Carolina 

Winston-Salem—11. G. Fischer X" Co., Inc., 1334 Challow- 


E. M. Ranh 


\Y. A. Rousseau 


ford St. 

E. G, McCullough 

Ohio ., r , . 

Cincinnati—II. C. Fischer & Co.. Inc., 526 Pfijvidcnt Bank 

Bldg. _ „ ( * 

C M. Carpenter C. W. Ekvcv %<?: 

Cleveland—H. G. Fisdier & Co., lur., 2033 N- f 5 ™ 

F. F. Edmonds Mark Yudin C H Robertecui* 

Columbus—E. T, E. Wunderlich, Gen 1 Delivery 
Portsmouth—W. Heelsdter, Manhattan Ihiie 

Toledo—-V. A. Young, Hotel Secor 

'Ujaii-ici Br^ncti Manager 
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IwElaiicI— A. ]*. Butins, care r.\ Dr. R. C. Kelsey, 616 Mor¬ 
gan Bldg* \y\ c. Decker, 1371 E* Salmon Sl 
F fewNSYI .V A NT A 

Philadelphia— II. G. Fischer & Co., Inc., lintel Pennsylvania 

W. M. Burris B. Kessler 

XL F. O'Brien C, M. StiEtlebaker* 

Pittsburgh—H. G. Fischer & C(h T Inc., 4105 Alleqtiippa St. 
D. W. McCretry K E. Jones R. W, Olson* 

SniTEi Dakota 

Sioux Falls —Magnuson X-Ra\ C’u. 

B. W. llulton. U(IO S. Second Ave. 

Tennessee 

Memphis— C. C. Young, 807 Adams St, 

Nashville—R C. MacDonald. Geu't Delivery 
Texas 

Abilene—E. T, Crowley, 851 Beach St. 

Dallas—H. G. Fischer & t'u. ( 206 ] jg.v. u I’Mi: 

Gm Bulloch,, JfA T. 1 Williams 

Houston—V\. H. Tatman, M. D„ 11M VV. Webster Ave. 

W ASH !i\GTOX 

Seattle H. G, Fischer & Co., Inc,. 47 ! , h Vve. N. E. 

'V. H. BcmunghoFT K I; Smith* 

u EST \ I.RGINTA 

CLirksbmg R* T, Hopkins, 14!) 'Ihonjjisou St. 

\\ ISCQN’SIN 

Antigo—C. Pallet Jensen, 425 Milton St. 

La Crosse-^E^ F. Brasier. Security Bank Bldg. 

‘ bS%T Hi ' J ‘ F,Scher & Co > Inc- 411.S Plankinton 

... . B " B ' C " lll,ls 1- C Remington* F. R. i.ct‘<ls 

Ontario ^ AXA|)I \.\ lilEPRESF. \T \TIVF'S 

ImSSST 1, VV ' Carthy - w l3eacil Ave. 

M - IW, 152 SWbrooke St. 

*M.W.MdJaU» er & C °” In w‘TvAr :lrk A ' ‘' 

iEfc R Sr ,d ® Aberdeen" It!™* 


* 
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of Industry 

By WILLIAM D. McFliE, M. D. 
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B^sEon, Mass* 


! 


The early treatment of sprains with light or diathermy fol¬ 
lowed by the medianitaJ effect of the static or the sinusoidal 
currents resulting in the relief of pain and the prevention or re¬ 
moval of Stasis, is one of our noteworthy achievements* The 
daily treatment of these cases is followed by a rapid restoration 
to normal function, ami the patient m many instances inav 
meanwhile pursue his accustomed activities* In our choice of 
physical treatment for sprains and allied conditions of injury, 
wc must exercise judgment, first determining the diagnosis bv 
all available means ('including the X-rn> ). and then select and 
adapt whichever method has given ihe best results, as shown 
hy our previous observation and /\j'orienee; no fixed rule can 
he followed as a constant gurh 


If the patient cording U lm 1 . in injury such as a strain or 
a sprain wherein the superficial, t ics are main tv involved, it 
is niy custoin to first give the part to be treated a thorough ap- 
|dilation of deep therapy lijjhl uf high candlepower, which 
might be termed sujjerfida] baking, and which will stimulate the 
superficial circulation, pn -during a hyperemia* and thus relieve 
file painful congest ion, Fhis l resit limit should continue from 
one-half to one hour, and at as near a distance as the patient 
can tolerate with comfort; care should be exercised in not allow¬ 
ing the heat from our tight to he concentrated on one part long 
enough to produce a blister, which may result in much diseom- 
ort or even an unsightly scar of tissue fnmi the burning. Iiu- 
luediatdy after this treatment the static wave current or the 
sinusoidal is applied to the injured parts. 

n mechanical applications it is always well to start with 
A \eiy snia 11 dosage, gradually increasing, anf 1 a 1 ways keeping 
Jjiilun a Umlt which will not cause too painful contractions; 
us mechanical treatment has the effect of improving the circu- 
n nm through stimulating the function of blood vessels and 
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Ivnitill channels, thus reniOtiijg stasis and other effects ot pri- 
,; nr v congestion, as well as preventing the formation of stiff- 
miss through the thickening "f tissue or the troublesome growth 
i)f fibrous adhesions, 

When the injury involves the deep structures, the use of dia¬ 
thermy instead o Mi&lu is preferably indicated because by that 
means we get a thorough saturation with heat, due to the resist¬ 
ance of the’ tissue between the opposed electrodes through which 
is passed the current from onr high frequency apparatus; this 
is sometimes referred to a^ deep nr internal baking. This appli¬ 
cation should also lie followed by otic < f the mechanical agents 
mentioned. 

Whenever possible the best results will bo obtained from 
daily treatments, particularly during the iimt few days, after 
which we may get along all right with m. ur.-rval ot two or 
three days between treatments; this nidi handling these 

conditions results in a great reduction ot t ■ t:d time neces¬ 
sary for treatment, also in much cotnn-i' ■ saving to the 

patient, in that he is soon aide to attend r. luties of Ins oc¬ 
cupation. 


Contused wounds atid bruises are markedly relieved, am 
ihcr recovery hastened by the application uf deep therapy ligh 

\ 1 u , M E Lt * 11 i 1 ; 5rances Vv *th u11ra-vtolet radiation; in thesi 
tam-p crapy light ,s applied to the injured part at a dis 

{ or lJrc ? rta ’ c t( ' ,crat, on. usually fifteen to twenty inches 

, hour. The use of ultra-violet radiatior 
win rive tl" m, ‘- • C,,hcr this or in its stead 

Frartun s^ l A* 0t *?***«»n and stimulation, 

<fiathermy, andku^vuie7i an ui S V Ter recover - v wl,cn treated by 
able thereby I \, P 1 11 Wi 3C ni£L de much more comfort- 

»« ^KS C o f wiil heaI T? l ' e “ dil >-- with 

wnh primary union k J, ■ se P sl ;b with its interference 
deep therapy IHu -mrl'nir^ ^ i ln l”' ac heally all cases wherein 
l*rtnf thJir '''"£**** -Nation are used locally as 

Uvx -* >l, U 'a n y inan v oi th c , ,!!' s - n 1 1 ? to '} 1s ° 1 [ icr vou a shock wi t idi 
n ' Ih* v i;<1 b v such jrgj ter .. 1 ^ ' ^; 3 c 3 11 J 11 1 J J- s of i nd u s t ry a re great ly 
35 die application of deen . L ' ,lSLll ' es °t physiotherapy treatment 

■ {i thcra Py 'igVit to the spine; or the u$ 



I 
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f> f t he light cabinet bath, I'"1 lowed by the needle shower spray, 
or shower bath of water. 

After recovering from the acute effects u f injuries, these pa¬ 
tients are ail greatly benefited by such general tonic measures ..f 
treatment as the static wave current, applied to the spine or 
properly administered general vibration, which includes die u*c 
o\ the vibrator over the spinal in ter-vertebral spaces, over the 
splanchnic area, and to the various motor nerve points of alt 
muscles; 

The heat from therapeutic lamps is comparatively superficial, 
as is also that obtained from vacuum tube electrodes with hi-U 
potential currents; the use ni non-vacuum tube electrodes, with 
currents of high potential, gives a belter penetration of heat and 
is much more satis factor). The one demonstrable physical 
result of diathermy is the production of heat which is gene 
rated ill the entire urea between tin electrodes because of die 
resistance which the tissues m:At i" the passage id die high 
frequency current. 

A marked increase of uaiitwi a lire can readily be felt in tis- 
sues tgeated; V>y this me dun!. ■ un • il i \.j>eriments, couducted 

by the writer and his c - w die Walter Reed Hospital, 

Washington, D. l.'., in whi. h ! nu> : leu-rs were sunken aL vari¬ 
ous depths in tissues and cii^aiis. proved conclusively that by 
the action of diathermy any desired degree of beat may he ob¬ 
tained under perfect control, and for any length uf time, the 
heat in all cases being generated in the entire mass of tissue be¬ 
tween the opposed electrodes. 

Mechanical effects are produced liy the interrupted galvanic, 
die farad ic, the sinusoidal and static currents, or the high po¬ 
tential resonator discharge; also by vibration, massage and exer- 
eise. These are useful lor purposes of stimulation, and are 
i ceon a tractive and eliminative in action. 

1"or chemical effect the positive pole of the galvanic current 
|! > add in reaction, and the negative is alkaline; through ibis 
rhenikal change we may make" use of ionic medication or or 
ionization, whereby we can drive various drugs into the tissues, 
bietals entering under the positive, non-metals under ihe nega- 
u * e Pole* The chemical effect of ultra-violet rays is now well 
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A Scientist’s View of the Therapeutic 

Lamp Subject 

An ancient Indian Chief broadcasting over -KKr in ] <>- 
Angeles, California, recently stated that white people were fcU 
so healthy now as they should be ant] tic said: 

"Pale Face too much house." 

What the old chid meant was that the human inunc is a tna- 
riiine designed to obtain most of its nourishment from sunlight 
either directly or indirectly, 1 1 

We in our modern civilization carefully cover our bodies 
from sunlight and live largely within doors! 

Pure sunlight tit high elevations on mountain leaps, consists 
of a light which is made up of all the rays of the spectrum in 
]defect balance. These are necessary for the complete nourish¬ 
ment of any form of life. 

The therapeutic value of tight was at one time thought to 
consist of the heat or Viw- l n-d rays, hut we now recognize 
the fact that it should contain a balanced 'Collection of ail the 
rays including' the higher or more actinic part of the spectrum. 

rhe colorless incaii't--■ i hr in a therapeutic lamp emits 
the light generated by the diriment itself which contains a large 
Proportion of rod rays and is therefore unbalanced. To remedy 
this the blue globe has been designed with just enough blue in 
tts composition to filter mil the superabundance of the lower 
red rays and give a resultant ray which is an almost perfect 
imitation of pure sunlight m the mountain top and is there- 
lore perfectly balanced. 

1 he therapeutic value of the balanced ray has been recog¬ 
nized hv those who have studied its action on (he human tis- 
Thc lower component of this ray or the red portion of 
,ts make-up generates heat at the surface of the tissue in such 
! l way as to assist the big' er ravs of the light to penetrate with 

the tissues in the form of light. After they have so pene¬ 
trated these higher rays become broken down due to the re- 
^stance offered to then penetration and they, themselves, set 
^l> heat rays in the interior. 

ft will he seen that they arc therefore jnst as important In a 
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therapeutic lamp as the explosive is to the charge in a gun, it, 
*] far that thcv are the penetrating portion which enables the 
Ii„j,t tq produce its therapeutic action at a greater depth. 

7 j ie hhie globe in the therapeutic lamp produces an almost 
ideal artificial sunlight which the old Indian Chief believes to 
hr the erving need of the human race at this time, 

—Wm. L> Parker. B, Sc. 


Dr* Breuer Prefers the Clear Bulb 

The literature states that blue and green light are sedative to 
inflammatory pain, while red and yd low are irritating. This 
statement has a sort of apocryphal appearance to me; I have 
Ijeen totally unable to confirm it by my experiments. My own 
work with it. would seem to confirm rather the following 
t heoretical conception: 

Whatever the color is. it will filter out some portion of the 
spectrum, whereas a colorless glass will pass all the rays from 
the incandescent filament except the ukr -violet. Therefore, ii 
stan 1 1 $ to rea sci i t h at yt >u a re get tin il u* n: ■ ■ s t ertergy throng 1 1 
a colorless glass. 

It is true that a patient can eiuhm l.jht closer to !iis skin 
if there is a blue glass over it, than if u colorless. That is 3>e- 
cause the glass absorbs some of the r;iv> emitted by the fila¬ 
ment. J have not been able to prove, nor to suggest even, that 
1 he blue glass cuts down only the rays that a fleet the sensory 
nerves, and keeps the rays that produce our desired tissue re¬ 
adton, [he lessened sensory v(feet is realiv due to a cutting 
down of the total efficiency of transmission of the light: quite 
the same effect that would he obtained hv putting the light fur¬ 
ther away,. ‘ 

In fact, the blue glass cuts out rays that we really need—the 
vcljow, red, and infra-red: these are the longest wave-lengths, 
, L the „ , 1 tlGSt penetrating rays. T hcv are the ones that really 
do the deep therapy* 1 work. 

My opinion is that the dear glass is the best. In case special 
t o (od 1 av s arc desired for some particular ease, screens uifb 
c used. I he hest bulb I have ever found, is the carbon fila- 
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put in the nitrogen bulb; that emits a large volume of in 
in-red. But I have never seen these bulbs in larger than 50- 
watt sixes. —*Mtles J. Brener, M D. 

Treatment of Scars with Radiant 
Therapy Light 

By C. W. LYONS. M. L). 

Ellinwood, Kas. 

A girt of eleven years was struck on the check with a swing¬ 
ing board while playing at school March 4 P i'425. The skin 
was not broken but considerable swelling followed. When ihe 
swelling subsided the skin became adherent l" the bone leaving 
a scar inches long and of an inch wide and you could 
almost lay your finger in the hole it made in her cheek. 

When she was brought to tne on March 27th, the tissues were 

verv hard and fibrous and the skin was firmly adherent to the 

^ m a * 

bone and the color typical of scar iissue, I suggested that we 
try the deep therapy lamp 

After protecting the re-t ilu. head with several thicknesses 
of heavy Turkish towels r ■ 1 V\ alt lamp was placed within 
12 inches of the scar li- -!?. ■ n -,o 20 minutes daily for thirty 

days and twice weekly tor In men Treatments. 

After the first few tr atniciiL rhe tissues began to soften and 
regain a little of their normal color. At the eml of thirty days, 
the skin had begun to loosen slighd> from ihe bone and the 
cavity was but one-half as drop as it was at [he beginning and 
die $kin had almost regained its normal color. 

Massage was then used in conjunction with the light and by 
the first part of May, there was very marked improvement and 
the sear showed but little but still there was a saucer shaped de¬ 
pression, 

treatments were discontinued then, hut the improvement nm 
hnued un ti| at this time, July 2Qth P recovery is complete ana 
thert is no sign of the seai left. The skin has regained its color 
and alt the underlying tissues are soft and normal- ie 

,s Perfect, thanks to physiotherapy. 

(From Am. Jtiur. Fhys. Ther., Stpt„ W&V 



mm 
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Diathermy in Gonorrhea 

By GEO* W- FUNCK, M. D. 

Chicago, HI. 

Yhe successful treatment of gonorrhea with diathermy con¬ 
sists in first accurately diagnosing the location of the infection 
and then selecting the proper method of applying heat to the 
parts involved. The results are always better than can be ob- 
i&irisd by the older methods of treatment without diathermy, 
but depend tipim various factors, such as the virulence of the 
infection, the extent of the pathological dia ages produced in 
the tissues by the gonococcus and its secondary invaders, the 
natural resistance of the patient, etc. I'or the best results dia¬ 
thermy should not he used as an exclusive method of treatment 
to the neglect of everything else, but should be combined with 
other forms of therapy; diet, rest, proper but not oyer-medica¬ 
tion, both local and constitutional, quartz light, etc. 

Recent acute gonorrheal infections, if nut previously im¬ 
properly treated, are pure gonon ecu- infect inns involving only 
the distal end of the penile urethra. I be gonococcus is com* 
parativelv easily attenuated or killi Shat. Fur quick re¬ 

sults, long treatments, one or mure cl.il are necessary. Sev¬ 
eral methods have met with marked siuve•• Suspend the penis 
in a beaker containing salt solution a- ihc active electrode, the 
patient sitting upon the edge of a chair upon which is placed the 
indifferent block tin electrode. ()r, have the patient lie with a 
large indifferent electrode under the hips; the active electrode 
being of silver mesh, well soaped, wrapped around the distal 
one-third of the penis and placed in a small saucer over the 
pubisto prevent short-circuiting. In both methods the tempera- 
ture is raised to the patient s tolerance and maintained for at 
least one hour for each treatment. These methods have the ad¬ 
vantage of requiring no intra-urcthral instrumentation, which 
is generally considered undesirable in actue infections, -l he 
On bus urethral electrode has the advantage o f permitting the 
insertion of a thermometer, so that the temperature can be 
maintained a I the optimum of about 10/ . The indifferent elec- 
rode may be placed over the abdomen or under the hips* rh? 
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intravestiCMS cutniunsliulion 11 1 fium ?■ to 1 Sec of i ] f ,y- elciugous 
solution of memu-octiromc -’.'0 immediately preceding the dia¬ 
thermy improves the results. 

Electrotherapy in Arthritis 

By W. C. S. KOEBIG, M. D. 

Los Angeles, California 

When a patient comes to our office anti we see from the 
history and general examination that we have arthritis to deal 
with, the first thing we do is to look for its cause. The teeth, 
tonsils, para-nasal sinuses geiiilo-nrhiary, intestinal tract, diet 
and the endocrines are carefully gone into, A history of trauma 
or exposure to the elements means to us simply one of the 
contributing factors, and although the patient may definitely 
state that a certain cxp^siiiv M n4d or accident was the cause 
of his trouble, we have found that this merely has brought 
about an exacerbate h inptums already present and has 

forced them upon his mi n..n. A number of exceptions to 
this rule have, nt omi 11 observed, nanicS\ in tintuna oi 

the spine and in th . ioiiHs where we could find no 
evidence of an ass"ci;-p>' •"hritis in other joints. In some 
cases we can find in* ei in tr;. baling focus at all. 

Having found the causative factor, which by the way is not 
always easy, an attempt at removal is made ;uk i 11 .j']. 
made treatment is pursued. It is a known tact, ta , 
the removal of the active focus uf inU-citun, u ... 



the patient can be made com 
must cases. 

I he results of treatment in 
arthritic conditions have been varied. 

1. 


..w* «' wrss 


conditions have been vai ", R ‘“* . 'V^nost immediately, 
h relieve most of the patients oi then h* ' of cases, 

but die relief was not permanent m was 

However, I have in mind five cases w 1L 
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improved and the ability to walk increased, and one of these 
who was unable to walk up and down stairs, can now do so. 
We were fortunate in finding the foci of infection in all of 
these cases and in eliminating the same. The symptoms in one 
ease of this group were due to disturbed endocrine balance at 
the menopause: one was suffering from endometritis and had 
-l hysterectomy; again the teeth were to blame; while in another 
ease the amoeba hystolitica was found in the stool. A great 
deal of temporary relief was given, for which the patients 
were very grateful as they had come to me originally with 
almost unbearable pain. The painful joints were at first put 
U) absolute rest and during this period sedative diathermy, 
E inking and sinusoidal massage were used. As soon as possible, 
gradually increased active motion with massage was instituted 
in addition to diathermy. This group of patients has been 
under treatment now for li? to 18 months; they are improving 
daily. However, in no one of them is there .l disappearance of 
the bony deposits and I do not belie even in those cases 
where deposits have recently appeared, that any dissolution 
can be obtained by the non-operative uric measures of 

which wc are at present cognizant. 1 , true as to the 

restoration of destroyed joints. 

Gonorrheal arthritis oi the acute or -T acute type, usually 
yields nicely to diathermv when treated m nmiunction with a 
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Ultra Violet Light in Tinea Versicolar 

By ALFRED A. STOREY. M. D., and E. M. KlMH* M- D. 

Indiana University School of Medicine 

This infection affects usually the anterior aspect of the body 
aiK ] is localized more mi mi around the sternum. It is charac¬ 
terized by a chrotiic eruption of the skin, in brownish yellow 
color efoliating branny patches. It is due to Microsporon 

furfur. 

In this ease the eruption was more marked in posterior 
aspect of the body on each side of the vertebral column iti the 
■ lorso-lumbar region. 

First ultra violet exposure was of the air cooled lamp at 
10 inches distance and far n period of ] minute 7 seconds. This 
did not produce any visible hyperemia, although it was observed 
that the fungus remained stationary, as evidenced by tempor¬ 
ary arrest of the invasion mure skin surface. This observa¬ 
tion lasted about S days. 

Effect of water coi-V iolet lamp was tried at same 

sitting as that of a Ik • ■ 1 he exposure by the water 

cooled lamp was I minim 7 seconds, the quartz glass rest¬ 
ing on the skin. This pi I i rather well marked hperemia 

followed by tender no* and nliaiimt in 3 days, lasting for two 
weeks, and with com pi m disappearance of the eruption* This 
experiment was performed on m area of about 55 sq, l.. M, 
.Two weeks after the first exposures, an air cooled ultra' 
violet lamp exposure of 2 minutes and 5 seconds was done in 
the dor so-lumbar region, where the skin was well marked with 
the eruption. 

. The distance was same as in lirst silting—If inches; but the 
time was prolonged to 2 minutes and ? seconds. In about one 
hour a prominent hyperemia was present, t his kept diet casing 
t0r % next three hours. The following night individual could 
J^t lie on his hack because of the liypersensitiveness, prorucet 
,J y the effects of the ultra-violet light. The following day there 
a mild itching sensation. These svmptc 



telling 

mud p 

$ own clothing—were present or persis 


" e f> mild pruritus’ and'discomfort to friction even to mdmd- 

11 a 1 e- ... r - - _ -1 \ 


mptoms: hypersensitive- 
*- ' - ^vid- 

ted for one week. 
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increasingly up to the fourth day. and retrogressing from 4th 
clav till the 9th day when all symptoms disappeared, except that 
die 1 1 iso doraMott—“3 reddish brown , still icrnaimiig up iii 

[he 4th week from date of exposure though became less con¬ 
spicuous with elapse of time. 

The effect on the skin eruption was very decisive tor the 
eruption and discoloration caused by tin, lungus enlist 1 \ disap¬ 
peared in about five days from date of exposure. 

It seemed evident that the time of exposure should be about 
two minutes and five seconds. This would eliminate prac¬ 
tically all unpleasant complications, such as hypersensitivity, 
pruritus, and dermatitis. 

t’ONCLUSh >N 

The ultra-violet air cooled lamp at -5 C. At. distance and 
two minutes ami five seconds exposure will entirely destroy 
tinea versicolor in a single seance. 

(From Am. Jour, Thys. Thor., hov. t 1925} 


Hollender-Cottle High Frequency Handle 



'Hus iicrfectcd high frequency handle is made of hard ml 
: tl j ^i' 1 . ™, K garbed. ready tor use with any standard 5 
, tm t ' ^ r,)f h; No hare metal, no shucks, utmost convenient 

■ md conifon in treating patient. 

TVimnidf" Kollender-Cotttje High Frequency Handle. 
^Complete with cord. Code, llocoim Each . 
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The Fischer Type “GP’ T 
is a powerful portable 
Diathermy unit, exactly 
suited to the treatment 
of pneumonia. 


Cost 

Complete 

$ 265®2 


This is Pin umonia Season 

Sufficient dahas been compiled 
to indicate clearly that diathermy 
is a specific in lobar pneumonia. 

The method, which is explained 
fully in our pamphlet, “Diathermy 
in Pneumonia/' is not dependen 
unusual personal skill but is av 
able to the profession at large. 

For details write to 

H. G. Fischer & Company, hie. 

Ph^MM H ^ Jqi, “ rtCrS chic ^ 0 . Illinois 
2333-4J Wabansift Avenue 
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A PAGE OF FUN 


The convalescent — "Did you 
have my brown suit cleaned and 
pressed while I was in the hos¬ 
pital?" 

His wife—"No, l had y«ur black 
suit fixed up; I thought that 
would be better in case anyth ini* 
si turn Id happen/’ 

O □ □ 

The golfer nonchalantly stepped 
up to the tee ami swung one of 
those carelessly careful drives. The 
hall sailed straight down the fair 
way. leaped gaylv across the green 
ami dived into the hole like a 
prairie dog, 

' What have you suddenly gone 
crazy about?" uujuired the golf¬ 
er's wife, who was tryiirig to learn 
something about the game. 

"Why, I just made a hole in 
one!" yelled the golfer as he e- 
sayed a. double handspring with a 
wild gleam of delight in his VYQ m 

"‘Did youT sweetly said the lit- 
tie woman, “Please do it 
dear. I didn’t see you." 

—Town Jdfe 


again. 


Jim son— “What did you and 
your wife quarrel about?" 

Simpson—“Well, she said a cer¬ 
tain woman was beautiful and I 
agreed with her. 1 ’ 

□ □ □ 

Father — “Great heavens, son, 
how you do look!" 

Son—“Yes, Father, I fell into a 
mud puddle,” 

Father — “ W hat l A nd with 

your new pants on t loo?” 

Sou Ye f -tiler. I didn’t have 
time I. take them m|T,” 

D □ □ 

s S I W here do little 

hey- g li i n Sunday?" 

julmn - : . !• ■ the deep hole 

on Petl% 

i . .bo 

A wad to be married 

for th- iIs ruin’, and his bride 
had been manied once before. 

The groum elect wrote across 
ibf bottom of the wedding invita¬ 
tion sent to a friend: 

“He sure to come; this is no 
a m;i ten r per fo rma nee." ’ 




Passenger in wildly careening i s TT — ^ 

V- first ride in a taxi*." k L < Go easy, driver; this f? 

er drove noLhil 'K "" buddy; it's the first time I 
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Last Call for the 

February Physiotherapeutic 

Meeting 

Monday, February Sth, 1926 

L. K. EASTMAN* M. 1.1., Medical Director nod Owner Key«tone 
Hospital, Chicago, Illinois. 

‘“JPliyfiiutE]crapy in the Treatment of Fracture*” 

- -.10:00 to 11:00 A. M. 

la M Ol IS, M■ D. t Msdiciil Superintendent, Otu Hospital 

Ccllua, Ohio. 

^Diathermy for the General Practitioner” - 11:00 to 12:00 A- M. 

EMILE C DUVAL, 3VL D., Chicago, Illinois 
'The Treatment of Osteomyelitis by Diathermy" 

.. i;30 lo 2:30 P. AL 

L. M. OTIS, M* D.» Cel inn, Ohio* 

“The Economic Value of Physiotherapy'* * 2:30 to 3:30 P. M. 

An exceptionally interesting program has been arranged 
for this meeting, with a variety of subjects which embraces 
*io ^ ei l era ^ practitioner and the industrial surgeon. The 
talks will be of a practical nature, so that every visitor may 
rake home with him information which will be of use in his 
flatly practice. Following each speaker, there will be a brief 
general discussion in which all who wish may take part. 

Interested Physicians and Surgeons arc 
Cordially Invited to Attend 


H ‘ G - FISCHER & CO., Inc. Phone Annitage 0323 


Physiotherapy Headquafrets 
2333-43 Wabansia Avenue, Chicago 
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Program for Our 

Monthly Physiotherapeutic 
Lecture Clinic 

Monday, March 8th ? 1926 

HERMAN J. NEUBAUER, M. D., Hinckley, Illinois. 

“Why the Country Doctor Should Use Diathermy 1 ' 

. ; T - ' *.- - 10:00 to 11:00 A. M. 

DRS* HELWIG AND HAMMON, Vincennes, Ind, 

“Tonsil Clinic—A Further Demonstration of Technic” 

^ - • 11:00 to 12:00 A. M. 

JAMES L. SMITH, M. D., Chicago, Illinoie. 

“Dial her my Research in Some of the Larger Medical Schools 
. V - ... *. 1:30 to 2:30 P. M. 

HERMAN J. NEU BAUER, M. !>., Hinckley, Illinois. 

"Inter-relaLiciiship of Quarts Light aud Diathermy' 1 
..2:30 to 3:30 P. M. 

Physicians and surgeons are cordially invited to attend 
these lecture clinics, which are open to medical men without 
fee or obligation. The meetings are strictly informal, and 
* are wholly tinder the supervision of the various physicians 
on each program. Following each lecture or clinic, oppor¬ 
tunity is afforded for open discussion of any of the subjects 
covered. 

Doctors Hclwig and Ham mo n are returning for a second 
demonstration of their highly interesting and successful ton¬ 
sil technic, in response to numerous requests. Herman j. 
Neubauer will speak out of the wealth of his experience in 
the field, and Dr, Smith will report on his recent investiga¬ 
tion of conditions in medical schools. 

The Fischer Plant is easily reached by elevateds surface lines 

or motor car. 

H* G. FISCHER i£l CO., Irc., Phone Armitage 0323 

Physiotherapy Headquarters 
2333-43 Wabansia Avenue, Chicago 
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BE PLEASANT. 

YOU HAVE NOT FULFILLED 
EVERY DUTY UNLESS YOU 
HAVE FULFILLED THAT OF 
BEING PLEASANT. 
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Fischer’s Magazine 

Devoted to the advaneement of the Science of EJeetra-Physio- 
Tkerapy and to the interests of those earnest and entizhtencd 
medical men who are practicing it. 

fdipyfJahtpi wjj ire 

H. G- Fischer & Co, T 1st. , 2333-43 Wabansia Ave., Chicago* III 
Vol. iT SICITKMHKk, V>1\ No* LO 


OUR MONTHLY “MONDAY" PHYSIOTHERAPY 
MEETING has been CANCELLED for the month of 
OCTOBER because of ihc dun- proximity nf our ANNUAL 
FALL CONVENTION the tlat.es of which have been defi¬ 
nitely set for the week of (K io l nrr 20th i" 24th, 1^24. and 
ihe place, the Logan Squ \< AS, -«mi l- Temple, at Logan 
Square, Chicago. See p;i(fce S and 9 this issue for 
further details. 

Just a brief comment t n out meeting of Monday. August 
11 th—we had only one clinician. Md R. Waggoner. M. D, t 
nf Cedar Rapids, Iowa—and over a hundred and fifty phy¬ 
sicians to entertain—hut our speaker of the day proved him¬ 
self more than equal lo the task’ 

YOU probably attended; but for those who did not have 
the opportunity, we must say iliai splendid enthusiasm was 
constantly in evidence. There were 31 patients 10 handle 
Dr. Waggoner treated every one, and on direct questioning 
most of the patients were quite agreed that the methods 
employed were both painless and effective. Di, Waggoner 
will be invited lo address our audience again in ihe near 
future; watch for announcements in 'his publication. 
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July is T vm 

9 


Gentlemen: 

Answering your letter of tlie 10th Enst,, allow me to remark that the 
medical literature giving report* i»t -tuccWul treatments with Diathermy 
are doubtless numerous ami intrnsiiiu, but do you ever get the other 
kind? While writing these letters do yi m i-wt pause to think of the wonders 
of Diathermy? E. G- **In cancerous conditions and vascular tumors it 
tea's the blood and Ivntph channels" and yet it dilates those same vessels 
in Arteriosclerosis? What a wonderful machine, or in other words "Ain't 
Nature Wonderful?" 

Yes, I had a patient on v 


tn 

many long weeks in the 
from Arteriosclerosis and • 

“— — - - that the leg would i 
patient nearly died itmu ■ ! 
and the kg was amputated 

No this isn't all. The other l 
similar fate and on his return m 
more with Diathermy. This wa 


utn 


great Dr. -- operated for 

tspiul Vhe patient had Gangrene 
bly assured by the celebrated Dr, 
! Well it was saved until my 
Lint common sense finally prevailed 


w as ti 


rental as a prophvlaxis agamst a 

he was treated several 

. ~..«- . iilnmt a year ago and « P^JJ! *J5 

patient is suffering from all the symptoms of on-coming 
looks forward to another amputated leg before many mourn . 

Yes, I agree with you. Ii has (in thet hands of tmsmipu ou& l ”^ n cnt | re 
financial possibilities. 1 have seen ihis fact demonstrate* 
satisfaction. . , “Te8& 

Well l guess this will be all for today. This let ter K/^'rAmless >mi 
monial," but of course you needn't feel compelled to |>u ^ " . elected 

really fed that you must. Electricity is posstblv ot son^ - h t hcn 1 
cases, but if there is anything under Heaven hiked *- 
haven't heard of it. 

Very truly yours* p 
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Dear Doctor—-- * 

Replying to your somewhat elfudvc commentary on Diathermy, v\hich 
no doubt wds prompted by the fact that imc of our circular k-ners came 
tfj your office, permit me to say that I agree with you. "‘Nature is wonder- 
ful: M but strange and lwifRtn« as she may seem. she is no le^s interesting 
than some of her products, E, (i. some physicians t have known. While 
for many years our sole business has Iwvii dealing with doctors, yet every 
now and then we sec new and strange I flings happening. For instance a 
physician who is presumed to be an rdneated man, expressing opinions 
concerning things with which lie has hail no experience or knows nothing 
aljout, as freely sis the iiiirdm at> d bigoi who dt> whittling on i "nap l-ox 
in a cross road ctnmiry -.tun’ down in (hr iJ/.irk-,, with an opinion !or 
every question that reaches hi> eary im mailer what the nature of the 
question may Ik* -pohrk.il, sociological, ^ienuru «»r what not, u.,.an we 
remark, ''Ain't Nature w.uideitul 

Our old friend “llill' 1 Shakrqu-.tn- >ii I many years ago that ”a little 
learning is a dangerous thing,'' and thin we exempli tied over and over 
again. And it would seeni 'in : > ! mi ■ bt tors sit liiiU“ leclling the 

urge of exiMJLiudiiig -uni! i . ' i .nun J )iiU h<rim . testily to 

the correctness »i ,h <lld bill • -• I or it is u fact. Pm tor, if the 

staleiiic11is contained in *u v taken .s- an index of your 

knowledge of Diathermy you w. mb I mss with n grade of zero pint, liecause 
you know how to s|h j I 1 ifn- ■ ‘ ., 

No one rccogni/cs rh. p.i u .. ; rank anti M ■ 

of the medical profession ■■ ■■ ! ■ - new modalities 

better than we, yet sonic of • m • .... -• ' : *'• pro!. have taken 

up this tine of work and n aegisimn.- i" -• ■ ir■ ■ I.k> atul ri'|iariini: results 

through the smuliiim on the leading .1 dual journals, Nr., Doctor, il you 
fed constrained to coiiiim til Inn hi; on huc of these newer phase- Of 
medicine, permit me 10 juiggcsl the jicrits.il id some Ol the newer medical 
books, or any of the leading medical journals. 

For your in formal ion, 1 may '.i> thai a school will be conducted in 

—-—-, one day each month, starting in September, for tlw benefit 

of physicians interested in this kind of mirk. It you are really interested 
we shall lie glad to advise you further in this regard. 

Further* let me say we always welcome criticism* knowing that it will 
not all be favorable of constructive, yet it n COiiH’s from someone wit 1 
experience, or one who knows* it is gratefully received. 

If we can be of help 111 furthering your knowledge along these line** we 
Stand ready to serve you. 

Sincerely, 
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Electro-Coagulation of Hemorrhoids 


r B. a Waring, in the Virginia Medical Monthly. i>, t> 
seats the following i real mem of hemorrhoids: 

Operation is performed under local anesthesia. About 
three-quarters of an hour prior 10 operation, morpiun sul¬ 
phate, grains 1 4 to 1 3, is given by mouth, together with 
atropine sulphate, grains 1 Min. and strychnin sulphau- 
grains I 'JO. This may !>e given by hypo if desired. 

Bowels should have been emptied prior to operation, 
preferably by a simple enema or glycerin > up posit on! 
Operative field is now cleansed with mild soap and water! 
followed by irrigation with i weak potassium permanganate 
solution, say I to 3,000 or 1 to 5.000; this largely eliminates 
fecal odor for the time being, and lender^ held more satis¬ 
factory to work in from an olfactory standpoint anyway. 

An appropriate spot ot rot t 1 mucosa is swabbed with 
10 per cent coca in and through i his preliminarily anesthet¬ 
ized area, the entire operative 
ized in a practically pamles- 
of I or 2 per cent novocain 
of su fficient si xe to e<in -1 t f, 
piles will be drawn down 1 
intcmo-external piles; likrwi:* 
gested up and made pnm.im n 

operator is not so likely to miss „ .„ 

have his patient return in >i\ months after operation with 
the lament that his piles are coming back on him, etc, fndi- 
McluaE pile masses may now be taken up one by one and held 
m the grasp of ail appropriate sized suction tube of glass: 
or they may be drawn out with seizing forceps, and then 
held across their base with a regular pile clamp, merely lor 
convenience of attack. The suction tube holds the hemorr- 
aonj out prominently, and serves the purpose oi a steadying 
damp*’ 1 ^ 1C crushing and lacerating effect of a P 1 u 


t 


’ i i- successively anesthet- 
■d by successive injections 
If a glass suction cup 
is now applied, internal 
’npi»rarily converted into 
ill pile masses will be con- 
to inspection, so that the 
,i budding pile or two, and 
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An electro-coagulation needle in an insulated handle is* 
now brought into play, using the bipolar d’Arsonval high- 
frequency electric current directly on the pile mass. The 
indifferent electrode, usually about a 5 or 6 inch plate of 
diathermy metal, is strapped over one leg or over the shoul¬ 
der or abdomen, care being taken to have good contact by 
means of a cloth wrung out of saline, damp felt nr special 
electrode metal with soapsuds for better contact or patient 
mav grasp the regular aiito-condensatinn handle instead. 


The electro-coagulation needle in an insulated handle is 
now connected by flexible insulated wiring to active pole* and 
the needle carried through base of hemorrhoid under edges 
of suction tube holding pile out prominently. With foot- 
switch usage* just enough current is sent through the needle 
to coagulate, hut not to carbonise or burn hemorrhoidal 
tissues; this process is related with several inject tons ot the 
needle until a layer of tissue a! base of pile proper is entirely 
coagulated* thus ile^trovn 1 '.. Mut'd and lymphatic supply to 
the pile proper A .tile ' peri ? ■ j will quickly determine 
for the operator just 1 .. s Jr amount ot current to 

employ* 


If there are* as b usually the 1 i-* several pile masses eo 
be removed, each successive pi If is taken up and treated in 
the same manner; only a few minutes is required for the 
entire procedure. If care is taken to handle the pile masses 
gently and proper anesthesia obtained, the entire operation 
is painless* The tissues at base of each pile are simply 
coagulated in a manner similar to the poaching of an egg. 
Pain following the operation would be indicative of some 
sparking and some degree of carbonisation on the aui\t 
electrode, which is to be avoided. 


This completes the operation proper; we have strangulate* 
each pile mass far more effectively than if we had the stout¬ 
est ligature encircling its base* and this has been accom¬ 
plished without any pain, bleeding or use oi ihe kniie; no 
raw surfaces have been left U* cause the pain, which lollows 
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ho usual surgical i rent men t of piles. Coagulation ofi U 
CL destroys blood and lymphatic supply of the pile mas* 
rra in a tow days this sloughs away m a painless and blond, 
w manner, skin and rectal mucosa involved healing over 
the operated area very rapidly. Our patient has not been 
subie! ted to hospitalissation ( with iL* attendant fright to the 
average patient: ho is not upset and miserable in mind and 
body after reaction from a general anesthetic: further, he 
is not troubled to any extent with irritation around the 
anu^ The treatment is admirably an office procedure, and 
at its conclusion our patient is ambulant, and able to go 
homo under his own steam as ii were. Nervous or weakly 
patients are instructed to lake ii easy for a day or two; 
one old lath of 80 suminers. ! kept in bed for three days; 
bill most of them are up arid about in short order. 

We do not have to make any radical change in the patient's 
dietary, but instruct him to eat a irille 1e*s for a few days 
until full activity i> restored. l.Ujuid petrolatum* or prefer* 
ably petrokigar, in full dosage for a few days, is very helpful 
in rendering the bowel passages 1. i a easy; our patients 
do not dread the first bowel pas- ri'tcr operation; iHis 
gives them practically mi diseomh nd we have the bowels 
move the next morning as usual. Tills is radically di tie rent 
from major surgical attack on heir.' ; li mb, where often the 
bowels are purposely restrained for "he.ding ' purposes; ami 
after a number of days the first bowel action is usually looked 
upon as a formidable adventure, fortified by large dosage of 
oleum ricini. 

■ o □ o 

To ilie Readers of FISCHER’S MAGAZINE:; 

Tlvose of us who arc convinced that physiotherapy is■ of 
rtti value in the practice of medicine* deplore the fact that 

■ ere arc so many prominent men in our profession who are 
ptical or cynical* or even sarcastic about physiotherapy 1 


■ 
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iomc of the big men to whom we look up as authorities are 
still prone to consider the work somewhat in the light of 
nunckery. Men who are well established in medicine look 
askance dur apparatus and our claims for what it will do. 
\Ve know that it is because they have not yet been suffi¬ 
ciently informed: we are sure that if they once gave it a 
fair trail, they would be with us. Hut, they won't listen 
when we talk to them. 

These very same fellows, when insulin came out . accepted 
it instantly and implicitly. Why the difference' 1 he whole 
thine hangs on the source from which they got their infor¬ 
mation. The announcements of insulin hrst appeared in the 
classical media of medical literature. It was a sct, ‘ lllltlt ’ 
news item first of all. 

Ilui iust because .1 large amount of the information on 
P hv“lo,Capv is being ■« lifted by the manufacturers 
in their own private literoum\ many of out conservative 

«*• fa"? w I did WuS 

vinced by several y ’ study) that jht whok 

business is a commit - enic and thcrefoie \a ut 

The f^icts in the matter are. th it a large amount of care¬ 
ful scientific work ha, In-m d ; nu mi physiothyravx-unc su- 
jeets. Hut, the general ran m medical men doe, mil km vv 

of it, because the reports of U h? ve ^rt-ifi^set 1 of medical 
current medical literature. There is ma „ 

periodicals which are accepted as go>pc r 

of medical men. * . , 

Physiotherapy is the most fertile held -J^ofciassi- 

clinical observation. The editors of tf»n*ame class Ol 
cal medical journals will be only too 8 _ h d t | lc 

rial from any or us. if the ob^rvationsare accur 'te^ana 

papers arc sciemihciilly worked up. t , m hniung or dis- 
even have to lie new; a scries of casesi „«„«« or 

proving the effect of autocondensation . 1 va . 

of quarts U^lvt on carbuncles—accurate, logical, corner 

( Cant’d on paZ f 




i 
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SPECIAL ANNOUNCEMENT! 

Annual Physiotherapeutic Meeting 

At Chicago, Illinois 
October 20th to 24th, 1924 


The Convention of Physiol herapcutisis at the Logan 
Square Masonic Temple, Chicago, last fall was heralded as 
such a decided success that it has l>cen decided to make this 
an annual affair. 


These meetings, where all manner <4 subjects pertaining to 
Physiotherapy may be discussed openly and informally, are 
tht. j direct result of numerous requests, due to the difficulty 
experienced by physicians in obi lining practical information 
from reliable sources in the \- : t-m .ippltcation of these 
measures. 


participate: 

! ■ • ska. Chairman 



The following physicians or ■ 

h, l\ Henry, M. D., ()m 1 
Miles J. Breuer, M !b. E. Nebraska 

\\. B. Chapman, M. D., Cai ace, Missouri 
U m. L. Clark. M. D«, Philadelphia, l J a. 

Maurice H. Cottle, M D., Chicago, III. 
l,ro l . Donnelly. M♦ D. p EViroit, Michigan 
Emile t . I>u \al, M, 1).. Chicago, Illinois 
1C K Mmer. M. I),, Chicago, Illinois 
Chas. H, bred rick son, M, D., Chicago, Illinois 
I can \V, Harman, M, D., Ames. Iowa 
Abraham R. Uolhnder, M* IX. Chicago. Illinois 
A Hi. E. Howell, M. D,, Chicago, Illinois 

' r£ 'iV^,! vnotts f M. IX, Chicago, Illinois 
Israeli W Kobak, M, D., Chicago. Illinois 
Custav KoUscher, M. IX ( Chicago, Illinois 
Arlhur La R<». M IX, Newark, New Jersey 
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Ellis G. l inn, \1 . D., !>c^ Moines. Iowa 
Frederick H. Morse, M, D., Boston, Mass. 
Roswell I\ Pettit, M. IX, Ottawa, Illinois 

Curran Pope, M. D. t Louisville, Kentucky 
A. I ■ Smith, M, l>., Curry, Pennsylvania 
Harry M. Thomeu, M. 1)., Chicago, Illinois 
Norman E Titus* M. i)„ New York, N. Y. 
Albert F. Tyler, M* D., Omaha, Nebraska, and 
Mel. R. Waggoner, M, !>., Cedar Rapids, Iowa, 


Several other physicians skilled in physiotherapy have 
promised to be present ami to lend their assistance. These 
meetings will be open to all physicians of standing. 'There 
will be no charges* and no obligation incurred by attending. 


The complete program, which will appear in these pages 
in a subsequent issue has been arranged with hut one object 
\ n v iew—to promoti rfiiriency in this work, and the 

entire proceeding 1 ■rictly informal; allowing tht 

greatest freedom h ■ onl answer- 


THE DATES OCTOBER 20th to24th, 1924 -Inclusive 

f THE PLACE — THE LOGAN SQUARE MASONIC 
1: TEMPLE, at the terminus of the Logan Square 

| Metropolitan Elevated Line, CHICAGO, ILL. 

It is earnestly requested that registration be made at once. 
While Auditorium facilities are almost unlimited, certain 
preparations must depend upon the number in aituicance* 
This meeting to be held under the auspices of 

H. G. FISCHER & COMPANY, Inc. 

Address the Secretary of Arrangements at 
2333*43 Wahansia Avc„ Chicago, lor further details. 
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live, scientific—would be gladly accepted. And, among the 
ranks of workers in physiotherapy, there must l>e plenty of 
men who are capable of making such observations and writ¬ 
ing them up. What is wanted m this field, is not enthu¬ 
siasm, but systematic work and rigid reasoning. 

A few such articles from time to time, appearing in our 
State and District Medical Society publications, would very 
quickly attract the attention of the medical world to phys¬ 
iotherapy, and change the tone of its voice in speaking'of 
this work. And, until systematic and accurate clinical 
observation begins to be reported in reputable current medi¬ 
cal literature, physiotherapy will always he a Cinderella. 

Let us all get to work, we who are convinced of the value 
of these methods, and discuss them in our favorite medical 
journals and meetings, with the same scientific attitude that 
we hold toward the rest of medical knowledge. 


Respectfully. 


MILES J. BREUER, 3VL D, 
UNfOLN, NEB, 


Treatment of Paral\:ed Muscles 
in Hemiplegia 

(The following, from F. H, Mo,-, U IT, of Boston. Mass. 

^ us teply to a letter received liv us from one of our Maga 

fcme readers.) ' 
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'The average case where nature is making an attempt ax restoration by 
showing some improvement in muscle movements, use a mild current of 
galvanism: if the arm to be treated* one electrode at the occiput (positive) 
and the negative on the wrist using Cam No. 1. resistance three, 3 to 5 
’yj hi about ten minutes the arm will have become warm from the 
n i^igc of the current, and in a 1 setter condition for exercise. Leave the 
wn?t tdcctrodv in place and put one electrode ^about 4x5 inched in the 
upper dorsal region, using Cam No. 2 on the alternating current up to the 
Jj[nt cl reasonable toleration. Kxercisc not over five minutes for fear of 
loral exhaustion. A iimttor procedure can lie used down the paralvxed leg 
from the lumbar nerve 10 the ankle bv using, possibly, Cam No, 6, 7 or 8 
for the exercise part on tin A. C. Thi- would be routine technic in the 
average case, all of which may be varied according to existing conditions/' 


The Treatment of Pyorrhea Alveolaris 

(The following letter w;u* written by W, B. Chapman, M.l). 
of Carthage, Mo., in response to m inquiry from one of 
our good c ii$ tonici - 

Dear Doctor: 

*’I have your incpiin ■ * '■ - i- her & t oril.u^otO ihk 

treatment of pyorrh'- '»'•'*'«""?• V \ . 

T hischer the l<» • i: <h>< 1> stub th.it it t'tnnot 

be treated to arivam.K 1. I> v/liot 'r/ 

greatly benefit t ed by nctiruKlhcrnpy. and where the gum * 

ceded too greatl\. the ■ m- 1 •••• . 

"The technic is as follow's: 

"Remove all tartar, fragment > ■ fond, rt-.‘ . !r,H!1 i\w ^ tjLijnl 

between them, and rinsing the teeth and gonw f !J5 Jf 

tiing treatment. All abscessed teeth, crowns, roois, and other sources 

infection must be removed, 

"Charge the water-cootcd quart* lamp and a\U*w ii 1 '" J 1 ’”that 
utes Wore beginning treat incut ♦ 1 he water shou ** \ tfV «-allow it to 

it flows steadily, but without force, through theI.■ I - • h 0 ne-inch 

flow with enough force to rate a column of water more than one me 

above the end of the drain. 

"Using a straight quarts glass tooth bttwetit 

on the gums in front of the teeth nlto^njf than two 

tht teeth. Give from one to two m unites to .■ -, (£ n worS( . After all 

mmuiL's will irritate the gums and make it t <<-- , , n treated take the 
»l the diseased areas in front of the teeth have been treats, ^ 
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IwMit nimrtJf tooth applicator and treat the piims behind the teeth in the 
iime manner It is better to treat t he gums every day using a une-minute 
iinie exposure than to give a more severe treatment with longer intervals 
in between, 

"The patient should he given minute instructions regarding the care of 
h - teeth and should use a very mild toothpaste and a soft brush. Too 
vigorous rubbing with a stiff brush tends to break down the peridental 

membrane mid encourage the spread of the infection. As a mouth wash, 
I recommend ordinary salt water* 

Wry truly yours. 


i 


Auto-Condensation Treatment 

(Here is another splendid lomribuiion from our gtx>tl friend, 
[>r* W. B, Chapman. also written in answer to inquiry direct 
to us, And which we fell should he answered from a medical 
source*) 

Dear Doctor: 

“I have your inquiry directed 10 H t ■ 1^, her <V Company of Chicago, 
relative CO auto-condensation treatments, etc, 1 Sind that Mr. Fischer 
has answered all of the C[ lies rains n vr the exc* i t ion of thi cause 

of the oppression observed In j ■ 1 1:■ ■ n ito •>. ondensition treat¬ 
ments wherein the plate was applh - i hr precordiuin. 

*' I he heat energy that \? gem■ ■■ issues of the body due 

io the very rapid transmission of cm pulses through same, stimu¬ 
lates automatically the vnso-rlikLim ending’- u it hill the walls of the 

smaller blood vessels* This is wh.it cauft fall in blood pressure that 
is observed during such ircatnivms. 

"In applying the smaller ch i t mile dire tie nwr the preeordiuin, you 
concentrate a great deal of electrical energy within n small area thill con- 
tains the cardiac plexus which is rich in v.i Mi-dilator nerve fibres. These 
nerve fibres arc distributed to the heart, ami other highly vascular organs, 
ami when stimulated, cause an immediate congestion of the splanchnic 
region with a consequent fall in blood pressure. This disturbance to the 
cardiac plexus is transmitted automatically to the g.ival system and sets 
up similar reactions within the brain so that a feeling of lassitude or op¬ 
pression results, l can explain this reaction io detail but it would take 
too long I will ?ay, however, that the reaction is not without danger, 
and I seldom apply the plate electrode above the heart except in strong 
F^'sntSj and then 1 watch them very carefully* I hay had a 
patterns break out in a profuse sweat and require cardiac stimulation 
wnert this treatment was carried out too vigorously". 
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diathermy in internal medicine 



In an article entitled ,H Diathermy in Internal Medicine 1 ' 
published in The Journal of the American Medical Asgocia- 
tion, July 2ft, 1924, p. 266, Edward \Y. Jackson, M. D., 
Rochester, N. Y** says that many persons complain of heart 
pains. He believes that a large percentage of these pains are 
diagnosed erroneously as angina pectoris. His examination 
frequently discloses the cause of ihe pains to be a neuralgia 
ur myalgia of the chest wall. The slow and often unsatis¬ 
factory results obtained in treat i tig the si- conditions with rest, 
medicines, conductive and convective heat* and other time- 
honored remedies, led Jackson to investigate diathermy, the 
only method he knows of whereby it is possible to apply 
physiologic heat to tissues beneath the surface. Jackson 
emphasizes the fad that a proper technic is as important in 
diathermy as En any other therapeutic measure. In fact a 
better judgment and a broadci general knowledge of medicine 
arc required in the pr^pci Lpp1i f at ion of dial I if rinv anil in 1 1 if 

than in most other thera- 


selection of ra-os i" 
peutic measures, 

In all, 1,4711 ire- 
one patients, divi ! 
follows; circulate «r\ . 


men 


H c 




lu-n by Jackson to sixty- 


joims, 352; muscular 
of the various diagnostic measures was 

nf the 
remo\ 


-- ii . tlu: V i nous body systems as 
, in■ i \< ms, 266; respiratory, 54; 
225, and urogenital* 39, l ull use 

made in the study 


cse patients. When found, loci [) f inlet lion were 

_ T zed, but diathermy was not withheld pending a clearing 

up of the foci of infection, l his, Jackson says, is important, 
since during the treat mem prompt relief was. obtained n 
many painful conditions, thereby proving diatnetm> o 
diagnostic value* and lastly, when successful. .. 

value in curtailing further diagnostic and them pc in. 
expense. Thirteen selected hypertensive pauenis. who naa 
been under Jackson's care for three or more years, ,ki 
cooperate for the purpose of investigation 11 . \ 

a year. The treatment for a year or more had b^^^plc 
leral diet; rest* including a midday rest penm .. 
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;ivoiding emotional disturbances; good elimination, and 
hygiene. During this period of vvliat Jackson terms rational 
treatment* the patients had been seen every month or two 
and the blood pressures had averaged remarkably uniform 
for each case. 


The types into which these cases fall are: (1) climac¬ 
teric. live; (2) essential hypertension, three; (3) nephritic, 
three, and (4) arteriosclerotic, two cases. To avoid 
unfavorable emotional and physical disturbances, these 
patients were treated in a quiet, darkened room; tight 
clothing was loosened and they reclined comfortably on the 
dielectric pad. The office Lype Tyros instrument was used, 
the sleeve being left in situ during the treatment, Before 
starting the treatment, blood pressures were taken at inter¬ 
vals of from one to three minutes until no further lowering 
Was recorded. Tins usually ret)Hired from live to ten minutes. 
The treatment was then given. I mil the final pressure 
reading was made* every precaution was taken, so that the 
patient was not disturbed. The d'Arsonval circuit was used. 


The length of treatments varied f rom ■ ne-half to one hour, 
mostly the latter; the frequency ■' ■ icatmonts varied from 
one to five weekly, Jackson h 1 ion prolonged treat¬ 
ments with high mil hamper . r weakening. I nder 

ideal conditions of the applicui* >i diathermy to reduce 
hypertension, the patient should resi in l>ed for several hours 
directly after treatment. The re tent ion of the heat in the 
body tissues would thus be aided a ml its physiologic action 
prolonged and augmented. Jackson's investigation had now 
been carried on for more than a year* 1 1 had keen determined 
that, with careful attention to details* diathermy would 
reduce arterial hypertension* and, as long as the treatments 

jure continued, would keep the pressures within safer 

hums* 




applied* the treatments were time consuming 
< ik harassing. Therefore, Jackson entered into aitagree- 
t with eight of these patients, whose home con- 
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v^niences were such that sedative baths could be taken at 
their pleasure, to compare the action of baths with his records 
of diathermy in reducing their pressures. The physiologic 
effects of such a bath, under the prescribed conditions, 
followed by noctural bed rest for from eight to twelve hours, 
were superior to other methods of hydrotherapy in the treat¬ 
ment of hypertension. 

Invariably the reduction of pressures following these 
haths compared favorably with diathermy. Restlessness, 
insomnia and weakness followed over-treatment, as with 
diathermy, and it was necessary to adjust the frequency 
and duration of the baths and to caution that the proper 
tcmpcfEturc of the water 1 jl p observed. In time, 
baths prove irksome and arc likely to be indifferent 1 \ 
performed by the average patient. Kven with this selected 
group, frequent observation and evidence of the physician s 
deep interest were necessary encourage them. I here i> a 
minimum to which nn\ given *. :^e compensate! y h\ perten* 
sion may be reduced wit* . .r, A-i.kinc svmotoms and signs 

of circulatory failure 
unaccompanied by or 
whatever the method 
with attempts to lowo t' 

Baths and diathermy, ur when wisely combined 

and adjusted to fit ihe particular patient, are eqm > 
efficient in reducing hypertension. This reduction per¬ 
sists as long as the treatments are contmutd, prow - 
the other important factors—rest, diet and hygiene ^ 
faithfully observed. When baths and dialierm> ■ 
stopped or indifferently performed, the pressure* fi ra ^ ■ 1 
creep up. A proper application of diathermy is but halt the 

treatment; the other half is the after-care. * |: ’f 

with organic angina, all men in late middle life 
complaint of substcrnal pain, believe that diathermy 
been of definite value to them, the.r attackfi bemg less 
frequent and severe. Jackson is convinced that the sy P.. ^ 
matic relief obtained has justified its use. If con | 


turn t r 
As Ion 

■ ■III 


. king symptoms and signs 
, 1 -, the fall of the pressures is 
or nervous discomfort, 
safe u» proceed cautiously 


■ 
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obtained from diathermy, a source of infection must 

ihp bodv and removed. The results 


one 


\s not ou fche body and removed, l he rest 

’hf^edlrom 1*470 applications of diathermy to sixtv- 
0 . -..Cine from various conditions common in internal 

Jackson that diathermy is of valj* 

for tlu' red net ion of arterial hypertension, but ^dative bath, 
under* carefullv prescribed conditions are equally helpful 
Diathermy has given symptomatic relief at many pamfu 
conditions more promptly than was obtained under usual 
treatment, and it Is an addition to other therapeutic resources 
lackson recommends that diathermy .lie studied m hospitals 
and large clinics to define its scope, indications and hmita- 
lions. 

Blind Radioist Recovers Si£ht While at His Set 

$ytimw N- S. ( July 24,— Hugh Roper, S7, totally blind, 
experienced an almost complete rermvrv H hi- *ight lor 
a period of 48 hours as a result ul t*U-t vibrations 

received while listening in on a radio ■ -u < : f 

On the morning following, Mr, Ropr" ible in distin¬ 
guish the hour of day on a small cli’cV if distance 

away, 

□ O O 

Physiotherapeutic Lectures at Omaha 


A splendid program has been arr-ingi 1 i i October 6th, 
1924, in the Lecture Hall, 111K i'arnam Street, Omaha, 
Nebr, The speakers of the day will be: 

R. B, Grover, M.D., Colorado Springs, Colo*. 

Disraeli \V. Kobak, M.D., Chicago, 111,. 

R. W. Fouts. M t D. ( Omaha, Xebr,, 

G, A. Heischman, jfU) M Dcs Moines, Iowa, 

Mirnum C. Prince. M.1X, Omaha* Nebr., 
vJ:,' J^°°di Tekamah, Xebr., 

m A' * M.D., Omaha, Xebr., and 

Ch ? sslie >;- M,D„ Milton, Wis, 

. * vts piling will [ya followed with a banquet and a very 
interest mg evening session. 

All physicians are invited to attend ; no cost, no obligation. 
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The Role of Physiotherapy in Low 
Back Conditions 

By FRANK B. GRANGER, M.D. 

Boston, Mass. 

Thai the diagnosis and treatment of disabilities of the low 
back type is unsatisfactory, goes without saying. You have 
had excellent papers on their etiology and pathology* yet in 
jbany cases the diagnosis is difficult to make and conse¬ 
quently to institute the proper treatment is still more 
perplexing. 

In traumas of the bark the victim usually falls into the 
hands of one or more of ilit following classes: 

1. The casual treatment of the casual physician where 
chloroform Una mem and a lew ‘'trips of adhesive suffice, 
whether the pathology he . rrudi.-d vertebrae, hypertrophic 
spine, ligament nr d< injury. 

2. The osteopath ■ i who in a few cases suc¬ 
ceed . but who iii ^ ■ . tier ease the disability aiH 

perhaps add their - du * listing trauma. 



LMllNIIdMUIIf "Ul >» m i n ' , I,,, 

idea of rest and fixation to such i degiee that atiopiy 
loss of muscle tone markedly retards voeo'vry. 



short time rest and sedation. 


time rest and sedation* 
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In traumatic eases. with winch I suppose this meeting 

chieflv concerned, it is presupposed that there has been 
deluded postural defects with their consequent relaxation, 
congenital anatomicil defects, and all abdominal pathology 
which might cause a somewhat similar clinical picture. 

The traumatic cases which come to the Department of 
Physiotherapy at the Boston City Hospital exhibit muscle 
spasm as their predominant factor. 

Relieve the spasm, add what fixation is necessary, if 
necessary, for a short time. Institute what may he called 
general tonic measures, and as soon as possible employ 
proper voluntary muscle exerciser noi onh pi re>tore muscle 
tone btu also to relieve the men i a I luhibiiiim that exercise 
or work is impossible. 

Man y of t he cases we sec a re ton i. d X t <■ \ a mi nat ion 
to have had an old hvprrtiopliii the trauma 

cause to Hare up. Once in ,i wliih-, ! l be classical 

hitherto unrecognized vertebral rru bn teed, but 

still quite definitely, we find a true 

Treatment. 

1- Hypertrophic spine aggravated b> u.mui.i. In these 
cases diathermy (internal baking - i cm - : give t he quickest 
relief. This is due probably to i he active hvpcieiiiia which it 
produces locally with consequent [issue drainage, and to the 
marked muscular relaxation it ichires muscle spasm winch 
is not of central origin, 

Techntc. Place a metal electrode, generally 2x10 inches 
^ ie himbar region of the spine, white anteriorly there is 
held on t he abdomen by means of a sandbag or the hands of 
tne patient a 10x12 inch metal electrode. Treat for at least 
20 minutes with whatever current strength the patient can 
stand without discomfort. This will usually register on the 
meter from 800 to 1200 milliamperes. Of course if there is 
, ne slightest degree of pricking it means that good contact 
nas not been secured, and poor contact may mean a burn. 


it- 
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Kjf pricking does occur the area where it exists should be 
firmly pressed against the skin* If this does not remedy it, 
the electrode should be reapplied* At times when the pain 
is severe* galvanism, with the positive pad posteriorly and 
the negative anteriorly for 25 to 50 minutes, 15 to 40 milli- 
amperes* will accentuate the effects of diathermy* In some 



1^(11 lOJl ,-v, _. . B 

wave current or the slow sinusoidal will shorten the time of 
disability. At times, also the application of radiant heat 
will, by*dilating the cutaneous capillaries, deplete the en¬ 
larged deeper muscle and relieve pain and stiffness. By 
s«mie of the above methods the classical >i\ months mini¬ 
mum may l* materially lessened, Here again it is assumed 
ihai all possible foci of infection have been eliminated such 
as teeth! tonsils, sinuses, gall bladder, prostate or pelvic 



as 

infection, etc. 

2. Sprain of the It 
These are the sn-calU 
feels that somethin. 
These are general I \ I 
meilto us ones 
which are deepe 


1^,1 i>r lower lumbar joints. 

i rains" where the patient 
,v lik! perhaps hears a snap* 
hi, nr muscle tears* I he liga- 
5 soreness and tenderness 
spe-r situated. Heir again. muscle spasm stares 

... - ■ i - .I . i ,11 11k ■ ir movements * ne 


lilt, L LI, s W I1U II lii sii. i . T va ■ nrliiV r ;i 

joint, are chicllv involved. The muscle spasm s ’ ; 

reflex one due in part to nerve pressure, 
caused by the resultant edema or ]>os«b > _ , ‘ i. sll p. 

the soft tissues, Physiological rest, an a" t | res should and 
port and immediate physiotherapeutic measures s „ m ‘ , uh 

do lessen the duration of disability. ^ ut w ith the 

larger electrodes than hypertropl u . . . in i C rioi; followed 

posterior one appreciably smaller t hai ' |, as given us 

by the sinusoidal or the static wave current, na. k. 
the best results. 
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, Sacro iliac strain often associated with sciatica. Here, 
manipulation followed by fori adequate strapping, <R a . 
ihermv or baking, sinusoidal or static wave current, and 
,^,ee or vibration, should achieve epuck results. 




Ht 

and true myo*.** ■*.*-- — » r, * * * <• > ■ 

vibration, massage, and sianc sparks. At times diathermy 
or the slower heating process ai galvanism* with a positive 
pad over the contracted muscle will also achieve the same 

result* 

5. In spinal infections, such as tuberculosis or osteo¬ 
myelitis, in addition to appropriate orthopedic and surgical 
measures, ultra-violet light therapy given both locally and 
generally* at least deserves a trial. 

6. Periostitis, A few cases haw shown under X-ray 
examination, a definite periostitis wli has persisted ami 
which has caused severe pain, Fill.* r ■■ i <>t or in spite 
of diathermy, a lair percentage of -it' 1 ves have promptly 
recovered, 

7. Malingerers. We get them ai ■ h is hard to say 

a man hasn't a pain in his back jum in cause we can find no 
objective evidence* In most of these cases, the greenback 
has all other therapeutic measures beaten by a large margin. 

From The Industrial Doctor 


□ □ □ 

WHY? 

I like my dentist* He's a friend 1 would not do without. 

How quickly he relieves my pain! He knows what lie's about. 

My doctor, too* is surely good at curing human ills. 

He always knows just what I need of poultices and pills* 

Their offices they have equipped with up-to-date Fischer 
machines; 

But tell me why will they display such ancient magazines r 1 

(With apologies to A* O* Ihrie*) 


■ 
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Smooth-Link Mesh Electrode Material 

jt y quite significant to note that while pearly three- 
quarters of a million square inches of our German Silver 
Electrode Material are in use throughout the country, 
most of the recent orders are repeats.” It sv>-m* that "once 
irted, always used” fits exceptionally well in this case, as 
ihosv who arc using Mesh continue \* buy more of ii. 

We feel very sure that a number of our readers would I* 
clad to look through our latest No. 14 Accessory Catalog in 
whicli this is only one of hundred- of interesting items. Just 
send a card, and we will mail catulog u once. 
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fist'HEM'S MAC.AZINK 



The Corbus Endocervicitis Electrode 

For the treatment of Gonorrhoeal Endocervicitis with 
Diathenny. Thermometer registers degree of heating 
obtained, Fahrenheit. 


Instrument consists of four pieces. 



KfrctfiHjr 'JV'illj Lulltf tMMikii^r 


ThcrnHWirlef 

Cat. No. 1275—complete with therm*'me ter .... SI 2.00 

Code lORKNb 

Cat. No. 1276—thermometer only {.ad* t other. 2.00 

The Fischer-Chapman Endocervicitis 

Electrode 

Designed along scientific lines, with size and shape of 
polished metal end to properly engage live Lips of live cervix. 
The shank, or handle, is made of hard rubber. This elec¬ 
trode is lo be used with I)iai;hermy Current. 



Cat. No. 1885 -as illustrated . . . Code Cn.vrKi- S6.50 
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The 

Waggoner Physiotherapeutic 
Lecture Courses 

By Mel R. Waggoner, Cedar Rapids, Iowa 


There will he two such dashes, held in the month 

of September 

KANSAS CITY, MISSOURI 

September 15th to 20th 

CHICAGO. ILLINOIS 
September 22nd to 27th 

and 

MINNEAPOLIS. MINN. Si-pt. 29th to Oct. 5th 


Personalty Contliu tfi! Courses, t’lnu'cs. Lectures 

on 

Rectal. Colon, Pelvic ami Abdominal Diseases 

For DfUith, Fee. Fee*. Lie-, iirile 

MEL. R. WAGGONER, M* D. 

Cedar Rapids, Iowa 


DOtrrOK WAGGONER will :iLo appear during h-ilamr of )W at 

Chicago, Illinois, October 2Dlli to 24ih. 

Chicago, Illinois, October 27th to Nov. 1st. 

Charlotte, North Carolina, November IOth to 15th, 

New York. New York, November 17th to 22nd. 

Cleveland, Ohio, December 8th to 14th, etc, 

— Watch forAiinouncemirntj m "Fischer's Majftumc 


(C) Jeff Behary 2019 













Jock and Janet were sweethearts and vni -ii Mnv l* .n th- r Om- night in 
the from parlor. Jock u.i-. client lor . lung lii 
"A penny for your thought.' si:.i | i 
"1 was thinking I would liki* a kiss/' ■ ■ : 

Janet gave him oiii , 

Ajfiin he- sal in silence Iot .i 1-uig i ini' 

r erc vOU thinking von would 3iC- ■ joi'k? 


M Na, 1 was thinking yon didua _i 
□ □ D 

A dairy maid milked lIk- pin-di- 

Aim!, penning, paused in milder 
‘*1 wish, you Unite, you'd (urn to 

milk." 

Ami the animal turned (u Umi 

her. 

A teihly bear sal *m a take o! ice, 
' l w,l> cold av . old could Ik- 
Ilf soon not up and walked awns . 
'My talc is told," said hr. 

O □ □ 

\Mfk-; "I suppose now wit wish 
you Were Ire* u> marrv again?" 
lluUhk- "'No—just free." 

ml □ o □ 

liride (consulting rook-lsook'i: 
Oh, my that cake k burning ancj 
yeti" ' ■ ■’ "Wt for five minutes. 


mo i In - 

r o o 

''h \t rn lilt" are magnifi- 
tVill* iti’ar; w hat did they cost 
x till?' 

I U ■ 1 Hrer lit > ol" h>>- 

i erii 

□ □ □ 

Till" i>■-.idler was examining a 
l i.i - ii: : ”1 ury. will you 

I ell it-- what is the function of the 
stomach/" 

"The function of the stoninelu 
the little girl answered* to hold 
up i lie (Hiticoat." 

O □ O 

Conductor: "Watch xonr step. 
Miss." 

Clapper: "It's not 
there are several s.iplnMifs Iwhmtl 
doing that!" 
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BELIEVE IN YOUR OWN ABILITY 
TO DO BIG THINGS. 

ONLY BY HAVING FAITH IN YOUR¬ 
SELF CAN YOU COMPEL OTHERS 
TO HAVE FAITH IN YOU. 













See Pages 
8 and 9 

for further announcement 
of the 

Annual Fall 
Physiotherapeutic 
Convention 

at 


Chicago 
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FIUNK GR.-UVGER, A/B., \U). 

I sN- hiv-ii Lili-i.n-Qi.kf, I Vgi.iH 111.^11 b -i( I’ll; sir il ' I Ir ■ ?- ..I j- , UtialUII 
C\ly Hi -|i 6 lsil; Djrwlrrf uf l h h>-i-illHTjIfiy,, I islEni! SIjvU-- W- 
1 'iMili-.' I-iTi 1 liil'Hil S 1 ■ 111 ■ V !-Utiiil- HiinriiEi; \|h inh-Tirl |-|.unrrl 
in l^iv.HiriiS Tin-in11>, Vm-iiL-ifcri VMIknl Wih'Lieuin: InstniL^ftr *\t 

l 3 ]i> 3 jen] T]n-f^i|.^ijl ii -, ITiitvunl MtdEeaJ Sduafcl; As4hl-im( 

J K M 4 .ul Tk-nifiy, Tuft M.-tllrul P-im | fc r«iik«i \mnri.-im 

\ ■ ■ I■<IEi J. 11 r PL V niijiilHTISI J I. 


Willi ii |iirciwuf lI 

h? 

williw a \h«VER m vux 


ILLUXTtt. I Ttiti 


l-HII \ii\ ■, Wll 1 n^|MI^ 
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Fig. 5 7,—Safety-pin cwintctor. Xote the wire has been stripped of insulation and 
i~ ready to pa-:* through the tvdtl at the closed end ol the safely pin. 



l ie- ■—N‘ot* that the wire has been twisted tightly so that there is no loo«.e play. 
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DIRECTIONS FOR 

OPERATING THE GROSSE FLAMME COIL 



1st. When alternating current is 
used the supply transformer should 
have a capacity of not less than 4 k. w. 
in addition to any other current that 
may be taken from it at the time the 

2nd. The supply transformer should 
be located near the building in which 
the coil is installed. If the same 
be a block or more away the 
potential will not be sufficient when 
drawing z heavy current as is required 
for very rapid picture work. 

3rd. The wires leading from supply 
transformer to the room in which the 
coil is situated should be No. 6 B. 4 
S., the wires leading from fuse bo* 
on wall to the coil should be No. 8, 
50 ampere fuses should be used. Your 
local electrician will understand the 
importance of these suggestions. 

4th. When a single cell Rectifier 
is used with No. 1 Mounting, the 
same should be placed at end of Coil 
Stand as indicated by the a 
ing diagrams. The aluminut 
connects with the wire marked “D” 
(front). Should a single cell Rec¬ 
tifier be used in conjunction with 
Mounting No. 3, one Wire from the 
mains must connect to the carbon cle¬ 
ment, another wire joining the alumi¬ 
num element to the binding post 
marked (+) plus at either end of the 
coil cabinet and the other binding post 
on cabinet marked (—) minus re¬ 
ceives the return wire. Keep cell well 
filled with (near) saturate solution 
Rochelle Salts. 

Multiple Cell Rectifier. 

5th. Fill each cell 4-6 full with 
clean water into which 6 pounds 
Recteo (or Rochelle Salts) has been 
dissolved. 


of the brass rods as shown in diagram, 
being careful that all thumb screws 
are turned tight. 

7th. The Rectifier set can be lo¬ 
cated at any convenient point, not 
necessarily in the same room as the 
X-Ray apparatus. 

8th. Connect the Rectifier to die 
Coil Stand cabinet as shown by the 
accompanying diagrams, observing 
due care as to polarity markings; con¬ 
nections can be made at either end 
of the Rectifier set with either end of 
Cabinet No. 3 as may be most con¬ 
venient. 

Note — When Rectifier Cells are 
new or when they have been standing 
for some days without use their ele¬ 
ments will require pruning, which 
must be done by turning the current 
into them slowly, which is accom¬ 
plished with the Coil's Rheostat as 
follows: 


(b) Set Rheostat of X-Ray Coil 
at weakest point; use Nos. 4 or 5 In¬ 
ductance; middle Interrupter switch. 
Interrupter lever pushed downward as 
far as it will go. 

(c) Close the main switch o« the 
X-Ray Coil and turn the Cod’s main 
Rheostat slowly from the weakest to 
the strongest point and leave it in that 
position for about two minutes or 
more (while preparing patient). 

(d) Open the Coil's main switch 
and reset the Inductance, Rheostat 
and Interrupter as may be required 
for the work at hand. 

(e) Close the three-pole Rectifier 
switch toward the front and proceed 
to operate the Coil. 


sfjould be u: 


To Operate from the D. C. 
or Rectified A. C. 

To operate the Grasse Flamme 


cfc 

mhing current, the lead-in wires should 
nqt be smaller than No. 8 Gauge, 
Bi 4 S. No. 6 will give better results, 
pmvided the wiring to your X-Ray 
room is not smaller than No. 6. 

10th. The glass globe of the Inter- 
| rupter should be filled ft full with a 
15% to 18% sulphuric acid solution 
I (cold). 

The space between the lead 
lining of the Interrupter box and the 
i glass globe containing the acid elec¬ 
trolyte should be filled with water to 
cohl and muffle the Interrupter while 
. intoperation. 

For Mounting No. 1 the In- 
r should be placed in position 
i'the Coil Stand at Rheostat end as 
shown in diagram and the spiral wires 
at either corner of the Coil Stand must 


12 th. For 
tefrupter she 


"A" 


i on the Interrupter directly below 
of the wires, connecting "A” to 
and "B" to "B" as shown in the 


13th. Connect positive wire of main 
line (or from Rectifier) to binding 
post af rear of Coil Stand marked 
"P" and negative wire to binding post 
marked "N". This is very important, 
a s' Coil cannot work right if these 
wires are connected wrong, as the 
current must flow from the Platinum 
Points of the Interrupter to the lead 
element of same and the instrument 
will not work if so connected that Jhe 
current flows in the opposite d‘ 


The pole changing switch does not 
change the polarity at this point 

14th. Connect Tube to Coil as 
shown in cut and note' that the posi¬ 
tion of the "reversing switch 3," and 
“chemical spark lever 26" are as illus¬ 
trated. 

15th. Should the tube be con¬ 
nected in reverse position, switch "3" 
must be reversed and lever "28" 
thrown over so that it will take sparks 
from the metal top of post "31’’ (in¬ 
stead of post "30"). 

16th. Should Ray Proof Cabinet 

Mounting No. 3 be used the Intor- 

rupter should be placed in position as 
shown by the accompanying diagram 
and the spiral wires jirtt inside the 
cabinet will be in propef position for 
connection with the two binding posts 
on the Interrupter. See’ to it that the 
thumb screws on all birring posts are 
screwed down tightly make good 


17th. Connect positive wire from 
main line (or from Rectifier) to bind¬ 
ing post marked positive at either end 
of the coil cabinet, as,may be most 
convenient. (See diagram). 

t8th. The current cab be taken off 
at either end of Rectifier as may be 
most convenient, being careful as to 
correct polarity. 

19th. The inductance switches on 
No. 8 cabinet must all be open except 
the one in use ; the Coil will not work 
if two or more of these switches are 
closed. 

20th. When Multiple Point Inter¬ 
rupter is employed, the number of 
points to be used at once will depend 
upon the inductance selected and the 
strength of current used; for example, 
in giving Thereapeutic treatments, one 
point would be used with Inductance 


No. 1 and Rheostat nearly to its weal 
est point, whereas for quick piettu 
work Nos. 4 or 8 inductance may t 
used with four or more Interrupt* 
points and Rheostat nearly or quit 
to its strongest point 
31st For instructions in detail fo 
the operation of K. K. Multiple Poic 
Interrupters, refer to Catalogue N< 
19, pages 55 to 59 inclusive. 

32nd. For Thereapeutic treatment 
use low vacuum treatment Tubes tha 
are soft enough to be energired whe 
using No. 1 or No. 2 inductance, sin 
gle Interrupter point and Rhcosts 
nearly or quite to its weakest pohil 
Hard Tubes, such as are best for pic 
ture making, should not be used fo 
Thereapeutic treatments. 

23rd. For picture making use No 
4 or No 5 inductance, three to an 
Interrupter points. Rheostat nearly o 
quite-iu i ts strongest 
24th. Learn the individual peculiar 
ities of each of your X-Ray Tubes s> 
that you can flash a very strong cur 
rent into them quickly, thereby mslriiq 
„the exposure before the'Tube has tim 


with the Tub 



canh&^erusetf successfully except is 
. series'oyith a Valve Tube. 

27th.’ To throw maximum flame a 
main spark gap of Coil use inductanc- 
No. 4, Rheostat to strongest point wkl 
enough Interrupter Platinum expose, 
to pass sufficient current. 


RRY-PR00F CABINET. 

MOUNTING ,.#-31 
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How to Use 



HALUWELL ELECTRIC CO., Inc. 

113-1 Id FOURTH AVENUE 
NEW YORK CITY 
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What Violet Rays Are 

T HE Violet Rat High I'l-^iULiicv tur 
Rny." is a H(!w‘ phase of etc cm' icily. Jl 
rein, or fo^nnotih called the "\ inlet 
U applied to any pan of the human l»>dy 
without' pain, muscular contraction or dis¬ 
agreeable sensation of any kind. File electri¬ 
cal nscillaii ns representing the High Fro- 
ijiu ricv- Current follow each oLlicr with such 
Uviue'ndoiis rapidity that they oil L speed our 

nervous 'ciisihilitv. vyt do tint become euti- 
■. 11■ vi- "l tbeii presence, in oilier words, our 
nerves are tu>i nsitive i" the electrical oscilla¬ 
tions "f the Vir■ 1 1 I Ray. The oscillations arc 
mi rapid that they exceed wane hundred 
thousand repot hums per second. the \ inlet 
Kays are pleasing 1 and though iwst stimulat¬ 
ing and highly invigorating tu the entire 
si Mem, nerves or muscles cannot record the 
presence "I their great power. 

What Violet Rays Do 

Vink-t Rays or High Frequency Currents 
hendtv all living matter. Through the glass 
vacuum applicator light, heat, electric energy 
and osmue arc created. These forces are uni 
iiirmly potent in relieving ami eliminating 
human ailments, Violet Rays present a 
remedy upon which we can rely. I hey are 



positive and certain in action. They will 
reach vvhfir medicine does not and ■> fi.cu enn- 
timI— yet they cause no pain, im disagreeable 
'cnsutmu r>i discomfort. They furnish a 
soothing relief. They destroy' genus and 
have a strong power over in seel ton. 

Keep This in Mind 

l>n tint he afraid of the Violet Ray High 
Frequency spray or discharge. It never 
harms;, ft causes no shock. Use Violet Rays 
Jreelv - . yn11 maj fumilranac yourself with 
their peculiar tUiUnv. 

V iolet Rays grow in Lheir usefulness ihe 
more Otl stttdy their action and .■ "fret. Make 
it 'dear to your sell’ what yit wish in accnni 
plish, If you want a soothing effect, don't 
apply a strong sprn\ hy holding applicator 
distant from the part to he Heated: make a 
Hose c mira ci instead with the hare skin. Il 
you wish stimulation irent through the cloth 
ing wuth a current strong though m reach 
yuir tissues. If yuu desire a I rsmqui listing 
eitect Lo quid the nervous .system, tin not us. 

rtirrent stt'>ug enough m cause imtalioii 
If you actually want lo desmn ;i wart or 
small growth, j uu must use an eseharotie 
'p;irl, from ;t sharp p til in order l" nhra in a 
cauterizing eliect, Last these he the guiding 
principles to you and the result in the use of 
1 r \ iolet Rays will he surpridug, 

I 


Many penplr, after -tapping Their treat* 
meats for many weeks and even months, re 
|n*ri continual increase in health ami strength 
As si mailer "I fact, the great, -i henetit comes 
lifter the course of treatmetii is over. FI 
answers the quesiiim u!t£*n asked 35 sto 
whether the treatment; does not have t« he 
kepi up indefinitely. 

Different Effects Obtainable 

The treatments can exert diitcresit rtiects 
according to their way of adiuinmiranon. 

First— They can he sedative .>r quieting. 
You can charge your enlirc body with the I 
\-■ 1 cL Ray tiigli frequency current ' *n cai 
elect riiy ymtrs|f completely. ^ on can calm 
painful sensations hy sedative (r-v -W'-m ~. be- 
sides sedative action is strongly c*m'(itutiona! 
in its effect. Sedative treatments arc "f great 
benefit in all nervous ailment^ They trait- 
fptilize voUr nerves, Sedation can he prt** 
duced locally by keeping the applicator in 
close contact with the part t>> be treated. 
Nervous troubles are quickly and ni"Si hems 
licit! 11 v influenced by the sedalive current. A 
general electrification treat incut refreshes the 
entire nervous system. 

Second—Thc\ can be stimulative Stimu 
huii.n i.- produced whenever an '.dei-tr.ulc i- 

.lewliat lifted during the application or 
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Uri-i ‘br-ugh eloLhing or cloili Tins si i init¬ 
ial :• >11 is caused by the many -mall sparks 
n 1 ii l h High I'Yeipiniey Spray . I'hc> bom¬ 

bard ihi area which they rover, causing' a 
Singling bit I plea sa ill scnsal ion, They haw a 
.il heating I'ffcci, ton. Besides they 
geu'< irjiime Particle- of tilts ozone are 
<lr-■ . :l right into the tissue, causing the uKuni 
z.; ■ ■ "I the I tit 11 Jtl Sparks are also germ 

IcilliTL” awl haw a great power over infection. 

How To Treat With Violet Rays 

i■]towing; instructions are written in 
ilii- Amplest way possible. They will give ex¬ 
cellent results, if properly followed. 

Abscesses—Use electrode Mo. 1 and keep it 
\ contact with the skin Use enough 
in 1" gvn llic-vffccl of the belli generated. 
Duration nr' i-‘eat me ill 7 1" Kt minutes, re 
peal I’d daily or twice a day, if necessary. It" 
aj mlied to a developing abscess, its growth 
an be arrested, 

Acne (Pimples)—This, distressing enndi- 
■••mmiin i ei young people, is one in 
•> L|uick and permanent relief may In- ob¬ 
tained l>y the use of a short spark. Use elec- 
tri-dr No f and treat the entire surface for 
abotii !, tninured VIh nit ihe nose and other 

■i 


sharp angle- n ■mailer eJeinode t No, la >>r 
Ibi is more desirable. Where blackheads a: 
rl l'(,‘ j il \ imbedded in ihc tissues, result.- ilia; 
lie had by using n very mild fulgn ration -i kl- i 
(clertrnde No. 20 ), 11 m> softening ihe ini 
bedded mass and permitting m its easy r '' 
niovali Si earning the fare previously will be 
found helpful. As in abscess the diet should 
he carefully regulated, rich and greasy 1-1 
should be avoided and the bowels kept in a 
healthy condition. 

Alopecia (Loss of Hair)—t'se n weak nr 
renr at hrst, add increase to a medium 
strength later on. with electrode Xn. 3 nr da. 
Pass* the comb back and forth oyer the entire 
sculp for about four ini miles every day. I -< 
ilie saute treatment for baldness due to >id. 
iK” and for gray hair in order to restore 
<M its natural color. 

Alcoholism and Drug Addictions- In ale* 
1ml. morphine "r ipiuin habits, apply a sin - ^ 
current over liver, -rdar plexus arid spine, fur 
'■ 1" iS minutes daily. In cocaine habiis u-- 
mild current in iln soles m the feet, arm? and 
legs until reddening results. All these appli 
rations should be made through some filter- 
posed towel or clothing. Never apply cum in 
through shoes. Short spark? are besr for all 
t rentclients in these case?. 
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Anemia and Chlorosis—Trent rlie-t, r11 h 1 + 
ii = ■.-11 h bark and -spine* m wring ihe wludc a- 
ilun-L'Uigh!} ns passible with (derriYNk Xn. ] 
for from S t ej 10minutes three to -i\ times pet 
week, High Frequency currcm: - increase Hu 
y germ lion of Lite blo^d and hence arc a- wi' 
iVmivv a- inm trmirs. : J^.ra- inlialnli-nis an 

■ helpful; in far l„ arc ol the uiinnsl value 
m these easc- r I "sc Oznnr Dcm-rainr Xn. 28 

Arteriosclerosis and High Blood Pressure- 
I ktily treatments nf a hunt M minuter' duration 
will serine to lower Hie blood pressure* As 
1 lic blood approaches normal the [ real mem - 
i u\ iir reduced to three a week, then to rwuv 
a week, A treat mem every week ■ -r two 
- ■ ml rl he maim ail led fur -« - j n linn.- its r.rdt-r 
m he ^Lire of the permanency of results. Ap 
T'ly elecLrude XT. 1 ■■[ X". 2 nvi-r the body 
generally, psifig a mpdtiim current strength. 

Asthma- In asthmatic e■ ■ nrti 1 Lion*, i\ iI il 
disease is of long standing, the best resub.-. 
3 ray be obtained through the use of Lin. 

( | :-'ni]i: Generator; electrode No. 2£k Choking 
mid cougMng fits wiM general)} be prompt)} 
alleviated by these means* A local auxiliary 

■ r-n - iiiche may uDu lie used for a sedative 
euvvi by a gentle massage river llw area with 
the sun ace electrode- XT, 1 and mild currcm. 

6 


\Un apply elect rode No. 5 to throai glands 
for about o mi mites. 

Ataxia l Te a- sharp spurts ns \un car, 
tolerate, along the spine, over hut Locks, abrh<- 
, men and to the back of the k.-g>. Apply elec¬ 

trode Xu. I or No. 4 _ Daily treatments lading 
about 10 minutes neces^try at first* They 
can be gradually decreased with the progress¬ 
ing improvements to about two a week. 

Backache Trent sore muscles with elec¬ 
trode XT, ]. This will relieve pain. As back¬ 
ache may be due to weakness of 1 lie bladder 
or sgxgal NL'^aiis. lumbago, rheumatism, kid¬ 
ney disease, it is important to Lreal the cause 
as well 

Barber's Itch (Sycosis) -Firsl cleanse i.lir 
Infected area wit Is warm water and castile 
soap, and a mild antiseptic wash. Treat then 
With mild current from she surface electrode 
Xu. 1 ill dose contact, followed by a >ln -■ 
Spark till counter-! rr! tution h produced. The 
condition is stubborn and may* require ex¬ 
tended treatment* 

Bladder Disease (Cystitis)—The effect > ■ f 
vacuum tube treatment through the rectum -w 
urethra, is remarkable in inflammation of ilu- 
bladder. Treat men E lasting 7 minutes should 
be given daily at first and then every fitter 
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It i> remarkable how fast iln* urine 
;iv> it]' in nearly all of these wh>. I'm- 
electrodes Nos. 1, l or 2a. 

Blackheads—See Acne. 

Bronchitis -Short sparks applied wit It elec¬ 
trode Xn. or 2a over the chest and back, 
until they are well reddened, will give relief. 
'I Elis ireatment may lie re]teatecl every hour 
until a sufficient moderation of congestion is 
obiained. More important than the high fre¬ 
quency application i- to n^onire the air by 
iiicans of electrode No, 2^, 

Brain Fag—Use applicator No, 1 oyer the 
forehead and eyes and in tin- hack of Lht- head 
amt Tied; with a spark just sirring enough i" 
have a good Lonic effect. In ail cases, 2 or .? 
minutes' inhalation <2 ozone (djfectrode Nn. 
2.S i is desirable. 

Breast Development—Cover the entire area 
lo be developed in your treatment. Use elec¬ 
trode No. ! for about 5 to 1$ minutes daily. 
Move it lightly over cadi side, from the neck 
downward and also from arm pit to arm pit. 
tinder carli breast, pressing lightly upward. 

Bright’s Disease— \pp]y with electrode No. 

1 uver tire region of llio kidneys a sLropg cur 
reni for at h-ast 10 minutes every day. 

s 


Bruises -Treat with rivetr •■!> No, 1 i 
injured area. First with close contact and 
later with gradually increasing spark. r 'so 
High Frequence lubricant. 

Bunions- if] ecu'ode No. lh or No* 2 b 
. using a fairly strong current, should he ap¬ 
plied directly over the in I lamed area ■‘i‘l]ouvd 
by a gentle spark. 

< Callouses —On calloused areas ■ m the foot a 

miM tulguration spark obtained from the fid- 
gnration electrode No, 2u will soften the hard¬ 
ened tissues so that they ran be readily re¬ 
moved. If a resultant soreness follows, treat- 
mem "ver the area wiili lliv surface elcctrodi 
No. 1 in direct contaCF with the skin will at-I 
ford relief. 

Cancer —Mild forms of cancer are m-m 
with a strong spark. (.'?« elccirorfe No. 2(1. 
Surgery is usually required in con junction, 
(’"■insult amhority. 

Canker—A merlinru current for ■ »r > w 
minutes should he applied with electrode No.- 
i 10 or No. 1"- '>i any suitable dental el eel- r* ■■ I ■ ■. 

Carbuncles L'sc applicator No. ' in 1.t 

run tael with the inflamed area and pass it 
hack nml forth mer it fur ten to fifteen min 
lilt's. This will relieve pain and promoi nr. 
early ripen it% of the varbnnck-. Flee trod-, 
Nn 'M i- also \ • n. L-omt-niem. 

9 
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Catarrhal Conditions—In catarrh uf the 
nose ant! throat the- ozone generator No. 28 is 
of great value and should be used two or 
three times daily for about 5 minutes at n 
time, followed by treatment in the nostrils 
with the nasal electrode No. l(i or 1'-) wllIl 
mild current i<>r about j minutes. Care 
should be used Lhat lilt current is not turned 
mi until after insertion of the electrode. 

Cataract—Five minutes daily treatment,' 
with electrode No. 18 with not too great an 
intensity of current; applicator in contact 
with closed eye lids. 

Chafe—-L >e Lubricant, followed by a me¬ 
dium cunwnl with electrode No, 1 for 5 In f» 
minutes in close com act with skin. 

Chapped Hands or Face— \ppiy Lubricant 
first. Then use a weak current with Xu. 1 
deelrode for two minute.' in contact with 
skin. 

Chilblains Use electrode No, 1 for e. I" 8 
minutes in contact with the skin. It may be 
held .'lcadil\ over the chilblain or moved 
slowly about as de ired, Repeat dailv or 
every other day until cured. 

Cold Hands or Feet—Tills being - due to 
improper circulation in the extremities relief 
may tie obtained by ;i gcuilc spark over their 

to 


surface, gradually increasing umii w>hgrn 
redness appears and sense of warmth pramt,- 
L'se electrode Nos, 1 or Jn. Repeat ofteigj if 
necessary three times a day. 

Colds—Odd in the head v - • :• 

by inhalation from oJSniie grtie"nt--r ’«*rodc 
No. 28.i, followed by mild current (hftflgH 
nasal electrode Nos. lb ..r 2 lj r [ hr .mriace 
electrode No, 1 may also !,. used ■ er -i’ an¬ 
trum, mastoid region, and back >i itecky See* 
also Bronchitis, 

Cold in Lungs— Treat tin -' and hack- 
Follow instructions given under Asthma, 
Take ozone inhalations repeatedly : >r seven 
minutes. Electrode No, 28. 

Constipation Relief nm • lor* 

thorough downward tua>s;igi- ••v>t 11 u* a 1 idom* 
inal region with a surface electrode No. ! ;>:k 
plied first directly on the skin mid • >1 lowed 
by short spark over the same area. Ten mirj* 
utes daily is advised first, later <1 Topping to 
two or three times a week. If the consttpi- 
tion is particularly stubborn, peristaltic actieai 
will he stimulated by means of tht insert At I ! 
of an insulated rectal electrode i Nos. 14, l4dU 
14b), properly lubricated, for a peri<. d of * - .o 
6 minutes. The current should W applied! 
niter insertion. 

ii 


(C) Jeff Behary 2019 


7 



Coma— Hard crus in fly “lieu Inr vnlircly 
removed by the application ot the lulguriiiinn 
due Erode No. JO. care being used to apply the 
spark particularly upon (he hard (issue ami 
nnt on the surrounding area. 

Dandruff—Shampoo the scalp be to re treat - 
Ti m. dry ii thoroughly and apply a mrdii.nu 
current. with applicator No. 3 or 3a, using t( 
in the saint’ manner ar an ordinary comb; 

to ? minutes arc sufficient. Repeal i his 
treat men L at intervals of 2 to 3 days. Do not 
use any hair tonic. 

Deafness— Unless the drum of the tar is 
ruptured, chronic deafness may generally he 
relieved and in many eases entirely cured by 
high frequency treatment. The car electrode 
XT. II should be used For about 4 minutes. 
The gentle stimulation thus afforded In the 
delicate aural nerves and (he mild massage 
iif the drum will somounits result in an im 
mediate improvement in hearing. As a lur- 
i her treatment lie surface electrode may be 
applied over the mastoid region for 4 or 5 
minutes with a gently mild current. 

Diabetes -Apply electrodes N«s. 1 ami 2 
,.,ver the abdomen, and if proper did is oh 
Served results wi 1 be quickly obtained. Ap¬ 
ply a strung current for about 8 minutes 
through a thin towel twice a day. 

12 


Diphtheria — Apply tn insole and --.v. -id • 
nf throat with electrode No. 1<> and Xu. 15 
respectively. Ozone inhalation’ have provci 
most beneficial \ Ozone Generator No. 28 j. 

Dyspepsia—Apply surface electrode No. 1 
over stomach and solar plexus. The general 
tonic effect of ozone inhalations makes it a 
useful adjunct. 

Earache —Is frequently relieved by applica¬ 
tion of i he ear electrode No. 11, tiring a mild 
current fur from 3 to 7 minutes. Applica¬ 
tions lo ihe back of the par and over the side 
of the face covering the facial nerve wiih 
elect rode No, 1 assist this treatment greatly. 

Eczema—A handkerchief or gauze laid *> . i 1 
tin 1 surface will cause a slight spark and is 
preferable, If Lhe skill iLches hold tin 
trade slightly away from the surface. This 
will relieve and gratify. 

Eye Diseases Iriiis. rv iinii is. atrophy <-i 
optic nerve, cunjunctivirD. Lrndioma, glan 
roma. ini'ipivTii ratarai’r. paralysis of ocular 
muscles, intro ocular hemorrhage have all 
been treated hy high frequency currents, 
Clos? eyelids and apply a milrl current with 
electrode XV IS or -12 For short periods, lim 
exceeding A in inn tvs at one time, 
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Felons Treat with No. 1 electrode and :t 
mild current in close contact daily from 1 to 6 
minutes. 

Female Troubles I'se electrodes Nos. 7, M 
cr Id. They should be lubricated before in¬ 
sertion, Turn the current on after insertion 
■i electrode and turn the current oil before 
citioving the electrode to avoid unnecessary 
sparking, A medium currenL for 5 minutes is 
a])]died. Repeat treatment as circumstances 
require. During nichstratidh an excessive 
flow of blood mat result, a* High Frequency 
currents draw the blood. 

Fistulas—Use dertrodc No. M. 14a. 14b 
and 31 as indicated. Lubricate electrode be¬ 
fore insertion into reruim. L’-e a medium 
current tor aliOiiL minin'- - daily. 

Flabby Breast A stimulating application 
with the surface elect rode to i he relaxed Nip¬ 
ple of the dabby breast will immediately slu>w 
its bench rial effect. 

Freckles—.Several weeks treatment uT! h- 
required. Use electrode No. I daily from 1 tv 
n niinllLCS with a medium current. 

Frost Bites — Treat affected part with No. I 
electrode, using a mild current for from a in 
7 minutes, 

14 


Furunculosis treat wild No. I ■-' = ■■■ i ■ ■ - i - 
Mild or medium current sLreuglh. I ulbihiriia- 
i inn erase- quickly . 

Goitre—The absorption of tissue being it 
e.ssarv, treat with external throiil ek‘Ctr"de 
Nm. ? iu elo’.e C'-maCl with the skill and ml 
low with liiotltTiiieh sharp spark till over tin 
surface and sides of the protuberance, t'er 
stsience in tins treatment is necessary, 

Gout—This condition may be helped by :. 
ennlimit'd nui.?sagc over the area with a sur 
face electnulc arid a mild current. Fain may 
he fell at first. ff so, begirt with short treat¬ 
ment and increase. Do not treat during acute 
attack. 

Gray Hair-- I In natural color of hair can 
lifted be restored by patient treat men • 
electri■d-c Nm. .1 nr 3a. See under Alopecia 
Some;inn-' severs*! mouths are required : >r 
first results. If Cep the scalp clean. L'.-i :i 
cur re nl m' stlfilcieiil strength f.»r good => i in = *i 
[;11 i 1111 mel'y da. mice '■)' twin 1 . 

Grippe (Influenza) —-rover spine, solai 
plexus, over eyes and sides <U uo.se, Itiitala- 
tLnU' i rrmi ffitone Generator i No. 2141 will 
gri-utb aid, InEra-iuisal applications by ■ A • 
node No. b-1 rn- jo alsij beuelicial. 
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Hay Fever- \pfit_i cU■ i-L r■ i■ I■ ■ Nn 1 over ihe 
ti"m- and tin 1 >|j5 1n- and No. 28 in nostrils. ti 
is advisably in anticipate the trouble and be¬ 
girt I if it n'f djsi‘<>ml'"rL fell. 

Headaches—Headaches mv rum varying 
. ;■ n-rp. |f relief is nut bad Irvin applying to 
the seal of pain. oner ihv spine nml stomach. 
Apply No. 1 electrode. 

Hives and Rash—Use electrode Xu, 1 with 
medium cur rent strength to affected area, 
L’-e High Frequency Ltihrieant before apply¬ 
ing ihe eteitrode: 3 to 5 minutes should be 
sufficient. Repeat daily. 

Hemorrhoids - 1 ->■ insulated reCEal elec- 
ir.n.le XV. 31 with mild current fur about -I to 
fn minutes, care being observed that the elec¬ 
trode is properly, hibm'atrd and that current 
n II"' turner I on until afirr insertion. 

Insomnia—t.'over back oj head, neck and 
i • - brows in order mentioned. Use electrode 
N... ]; a strung current i> essential iti I renting 
t1i> ailment, 

Leucorrhea- ■Follow tin direct intis given 
under female trembles. Also use electrode 
No. I, milling ii tip and down t% spine 
dowF . V strong current must hi used ue 
al-'ill 5 to u- i ninnies daily. 

It 


Lumbago Since 1 lit■ oloei i i- i" rrltevB 
pain. ruHlimie t he treat nu-iil n er pain nil area 

until ail pain is dispelled . .rmli N« 

1 and as strong a current as n V o.leraifiL 
Repeat trcalimm whenever pain reappears 
until cured. 

Massage —T,cl paiiem h"id ineial 
No. 'i in one hand, turning mt ■-nrreiil aite: 11 
has been grasped. .MasseurX lingers will 
draw sparks to point massaged. Nigh Fre¬ 
quency Ittbricanl is excellent t"r' massage 

Mumps— 1 Treal thy swollen part’ with, a 
medium current and electrode bio 1. keeping 
it in contact for a hum 5 to S mi nun-- Repeat 
as necessary, at least once a day 

Nervousness—Treat the spine, bach ■ : d 

and neck with a mild current, using elc» Sr 
Nos. I and 4, Immediate result- are fell in 
III] cases. Use a weak current as first andl 
imTea.se I lie siren gib gradually; 5 I" s min 1 
inrs is the average duration of treatment 

Neuralgia— Apply in -eat of pain, i.U'ing 
duel rode oreitsimiahy to produce -park, First 
apply High Frequency hibricauL. Apply \ 

No.'I elect rndt: time of treat men l 5 io F* 
minutes. 

Neuritis— The first few treatment- usually 
increase the pain, alter which relief is felt, and 

17 
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Condensed Directions for Treating 
Ordinary | Ailments 

All application* ,v (IttCrSbcd lK*nVi’ enn bt? %i 

i 

HEADACHES: Apply to I . *■•*. ?. 2 , 17. - 

INDIGESTION: Apply to 3-1, 2o r 2, 5, 

CONST] PAT TON: Apply to 34, 23 and M 

NERVOUSNESS: Apply to 1G and m&v? itowly up nnd dftwit entire »p3rte cav«in e 
1& N i 13 ] J arejt buck of head 31-31* tre-ijt ska 3-4, 23, 22. 21. 38-30, ^ 

Bind 20. 


|j£rn wSlli tht surface applicator N". I 


INSOMNIA: Apply in oolr^ of fact 20 r over 34. 3-5. 2 dew to 13. 

NEURALGIA OF THE FACE: Apply tv l" Irons of can and dieefej 

DEAFNESS: -Apply to IE (Ihuk nf c;if> .Lite! use dectrodt No, it inside of car. 

RHEUMATISM: Apply in seal oS pain anA-to 34. S 'J 

WEAK LUNGS AND TO DEVELOP Ci|[iST; Apply tv location of lutiji* every day 
thn ' rim— for w^'eral minute and fron [26-26: breathe deeply during application and 
inhale oral nt thrutlgh LtfOrtfi g«lfraiC| 

SALLOW COM PE, EXION: Improve year digestion 1>>- ^iplications L-:. !M, also tak* 
facial appLicatlonii 

FALLING HAIR, DANDRUFF. GRAY HAIR AND PREMATURE BALDNESS 
Use applicator No. 3 or No. j.a and cover entire scalp during treatment. 

HOARSENESS AND TO IMPROVE VOICE: Apply to ?3 and entire throat 
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iiu- current may In- increased ami a diori 
'Iark go cm A|ifi]\ ;.j ili,- ,i-7n m' pain with 
surface elect rode Xn. i 

Obesity—Li'su clecti'mli; X'-,. 1 and apple L>. 
affected parts and treat consistent!;!. ' I’.egin 
with a medium current and increase [■■ full 
|«.u‘iT. Rigorous diet, exercise and personal 
hygiene must of course I., observed.. 

Pains Apply a( seal of f»nin until relic, n I 
u;trli current and met Eh *1 in give best resit Its. 
L st; elect rode No.. 1. 

Paralysis—1 real paralyzed muscles, em¬ 
ploying a current strong enough m per-duc.,- a 
hall or three-quarter inch -park. I Art of the 
l.ime keep the applicator in contact with the 
skiti and part o| the lime raise ii above the 
surface to get the effect of the sparl;. 

Piles -See Hemorrhoids, 

Pimples— See Acne. 

Poison Ivy—Apple High Kreipnmm hihri 
juii first. I $e Xn, 1 L'lunrnde or No. 2 j 
a edgewise so a Mo cause plenty . .f >parkiin: 
over the whole affected area, iAft the appli 
CiUn-r here and there and treat wtill a strong 
current for from 3 to 5 minutes. 

Prostatic: Diseases- J'his most distressing 
ailment, common to so many men <d middle 

20 


age, is one in which the High I'repet-no ,:ur- 
• ul i- 1 1 11 1111 -1 a specific. J'l • uvariin r.l indi¬ 
cated t s with the prostatic electrode Xu. *A 

Pyorrhea Applications with any suitable 
dental electrode with a weak i>r medium cur¬ 
rent help greatly L" re-establish a healthy 
condition of the gums. A dentist should be 
consulted. High Fre^uenc) treatments pru- 

.. proper nutritional improvements and in 

addition to this have antiseptic and antitoxic 
|il'< 'l.njrtieS, 

Red Nose—Lse preferably electrode Xu. ]: t 
:u; _d apply for unit short periods, say about J 
minutes, small sparks by holding the dec 
irode edgeways or lifting it somewhat about 
<,ni ' eighth oi an inch. The object is to A- 
-iro) the enlarged veins. The treatment 
must mu be carried too far at one time. It 
should be repeated as the condition permits. 
Several days rest between treatments tn;n 
7-onieiimcs he ad usable. 

Rheumatism—High hrc^ueucy cunvnL^ . 
oi exceptional value in muscular and in 
chronic articular rheumatism. The pain will 
be relieved by application of the surface elev- 
i rode with massage, ti-tng lubricant, if neces¬ 
sary* follow with fairly strong spark until 
pronounced redness is produced. This tr< 
m viiI per-istenlly lollnwcd h«b in iua.ii'- c.i-i - 
resulted in a pvrnuLnent cure. While re ii- ; 

21 
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may I nr I'lilaim-d sometimes in one treatment, 
ji perinancnl cure may require much time and 
patience. 

Ringworm L’.-e electrode Xu. 1 a ml ripply 
-Ituri -quirk- fur ''-‘wral minutes iwn or ihnie 
ines every oilier day. A medium current i- 
'iifticieill. Hit- elect mile n- ;■ c'■ v er 

ilie entire affected area. 

Scars— If the t issue i> hardened or 
its removal may be facilitated by the applica¬ 
tion of a mild spark through the fulguratim 
devirocle So. 20. 

Sciatica—Treat with a sharp spark along 
the course ul the sciatic nerve until a redness 
is produced Use electrode Xu. 1 or No. 2. 

Skin Diseases—Treai mcr the ■< ecied ti- 
-um with tin. surface electrode held in oI,.- 
■ -‘•maol '*<r from l" 15 miniUes, hull >w 

ii i-•ili-rate spark ■> [«> 5 minut' I'reii.. 

daily. If the skin is mnisL, talcum powder 
>lnmld be Used so lliai electrode wi nm -cicl 
See also Acne and Eczema. 

Sore Feet and Stone Bruises Applti-ai i> n- 
with any suitable applicator in dose roman 
with the skin bring quick rcliel. I sr High 
I - 1 eqjpcftcy lubricant and treat for several 
imitlIILl-S. 


Sore Throat—Electrode X' 1 In llliSf riff 
lor external throat applicatifiisB JBflHHH 
redly against the skin with fair!/ -tfol _ cur¬ 
rent. The use of rile 1 '..of- 1 I>. r:-ratc.r No 2? 
for several minutes following may als*> !w o| 
henclit. 

Sprains—The pain and mtvucss illoviin. j| 
sprain may be alleviated by ircntmenBB'St 
with the surface electrode in t niil file 

skin and later by a mild spark, gradually^H 
creasing in strength until i byperemil ■} pro¬ 
duced. 

Stiffness of Joints and Muscles — IT 
diliou is generally due l" tiu- • rr-etniAwS 
mcut of certain muscles previously lutl w 
Tlie resulting stiffness and >«<rene>.- UK y be 
relieved by the use of the surfaci ■ fc -dc. 
followed by a mild spark. 

Tonsilitis—See -Sore Threat. 

Ulcers- Apply a strong current wit* N.^ 
2a or X'-i. 2 electrode for 5 miiiuii- in .TuuapB 
lifting applicator once in a while r • T'-odriCf 
sparks "f at lea>i one-quarter inch. Ktq cat 
daily. 

Warts and Moles — Tlu-se di .-dig tire ini -tt« 
nn mailer of how long standing- in ; ■ mo*! 

success fully treated by the application - 
spark through die Adgu.ratiuit i :-.-de X-* 

2i 
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•20- The greatest tire must be exercised ihai 
Lhese sparks do r j r h, cornv :ri cumaei wilh the 
surroundiny tissues, retiimneiir ivstilts maj 
he expected* and even the most disfiguring 
wa^ls or mules may be removed vnihout Inn¬ 
ing a [race by these means. 

Whooping Cough—-Apply Nu, I elect rude 
in the same manner as explained under 
Asthma and n-e also 0zone Inhalations with 
the Ozone Generator Ku. AS. 

Writer’s C ram p -T re a t w i th y. ■iille - pa i ■ k 
over the affected buyers ami thumb, also mas¬ 
sage with surface electrode over palm /■;' Hu¬ 
ll and. 

Wrinkles—Are mimncuih 'lut-vd by usin- 
a given >et of facial muscles uuire than nor- 
malJy. They can he removed by applying 
electrode No. i righL over them with a p:-L ar>, 
massaging movement. High I 7 n>|iieuc_\ cm 
reiii revitalizes Lived muscles and arresis the 
blighting marks of time. 
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Vorwort 


Es wird das Schkksal tliestis Bhch leins seiiij immer ersl iti 
die Hlnde ciues Kraiikcn zu komtnen. Mnn wird zu dncin 
Krankonbci’atcr raachrn wolk'n, Es will weniger seirij und wilt 
loch vicl me hr win, 

Es will wenigcrscin; dennes will keineswtgs anmaBend sein. 
Es wird nicmals den Vci'such macli^n, nine Rolle zu spiclcn. 
die ihm nichl znkompil. Dcr herufene KrauJtcnberalerj der Ar/1 3 
soHlxdlcibe nicht verdrangt warden. Geh’ liin, undfrage Deineu 
Arzt! 1st der Weg sc hr weit t ist nrztliclic Hilfe nichl sclmell ?m 
t^rivdclicn, mm —dann seiDir litres Buchlein der erste Heifer, 
der die Sdimewn linderl, bis die andene flille erneichbar ist. 
Aber sei king, und machc keine KimststQckcl 

Dns Buchlein will mehr win a Is ein Ralgcber fur Kranke. Es 
will cm Freund sein und Dir auch in gesumlcn Tageii ratc]i 
uml Liulzen. Es will Dir lichen, gesund zu bleiben. Darum leg" 
es nicht aehtlos beiscitCj wenn Du Dfch wohl fuhlst. Blatlere 
in tlicscm Dfichiein, plaudcre mil diesem Fn und, wenn DucLneo 
Augenblick Zeil hasl Es wird Dir nulEcn und Dich fordem. 

So wirtl der Be-sitz ciues Hochfrcquenz-Apparalcs TIillc hrin- 
gen und Freude bereiten. Die Ausgabe wird nicht ciner Augen 
bjlckslaune wegen gcmacht sc in. sondern das angelegte Geld 
wird vielfalUg 7Amen tragi:n. 

B e r 1 i n. J e n a. Fruhjahr 1930 

Der Herausgcker. 

Die Alitnrbeiter. 
























.. - Oh lie [inf die PJlivsik der Dmthcnnir (Warme- 
^rdhlfD'llehtidilluna;) einzugeheii, kann man tki> 
Weaen dither l(eh:milluri£burt dudurHi kcnnzeido 
□em dafil die Dialhermie es mitteh IJodifrequenz- 
iippurat ermoglidit, diirdi Umwaudlupg der einge 
fiihrlczt Stronicnergje Warme ini Innem dess Kiir- 
pers a in One des Bedurfs zu erzeujson, so dull 
gegenuber alien amfarcn Warriiezufuhning&nietlio- 
den, die LcdigLiHi der Oherfladir lies Organisnms 
Warme znziifiihren verm open* jedes an Hi nodi so 
lief liege ode Organ und eine an Hi nodi so diHiii 
Gewebe&cbidil diirrft die diathermialen Slrome er- 
warm! warden kann. Neben dieser Warme erzeugen 
wir emeu Blul- und Saflreidilum in den Geweben. 
Sloffwei-hselaiireeling nnd Sdinierzstilliing, , . . 


Dr, med, Curt Bwnberg 

In der Denkgchrift zur Erbffnung des neueii Kentral- 
Dt&fhermJe- und Lichtinstilules der ca, 350 OOfi Mil- 
glledcr z&hlenden Mlgemcincii Ort9krankenkas&< 
Hamburg. 
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I. Die physikalischen Grundlagen der 
Hochfrequenz-Heilapparate 

Dio weiie Verbr*ltung*die die sogenannlen Ilothfrcqucnz-Hgil- 
npparate in den lelzten Jahren gcfundcn tiaben, MBt ea nolig 
erstheinen, einmal die physikalischen Vorgans die sich in 
einem solchen Gernt abapioJon, in aligemein veral&ndllcfcer Form 
dni'zuslelleii. Die auBerordcnilich einfache Tlaiulhabung diescr 
Apparata, &owie ilir verhalLnismaiMg niedrigor Preie, baheii 
ilinen in welt&sten Kre3sen, be senders nnch in Eolghen, von den on 
ein Ver&taudjifs der Wirkungsweiaa nicht ohne weiterea voraus- 
gcselzt werden kann, Eingang verschafft, Es soil nun im fol 
sen den versucM warden, die lechnlschen und phyaikalischeri 
Grnndlagerij die zum Verstandnis der Wirkungsweisa soldier 
Apparate notwendig Bind, in ailgemein faBllcber Form d&rzu- 
stellen, 

Bei Hochfrcquotii-Heilnpparalen h alien wir es mil ckktrischen 
Erschcimmgen zu Um und mfissen deshalb zunachst auf einigo 
Grundlagen der sogcnanntcn Elektrizitilsletirc eingebep, uns 
mil ihren Bezefchmmgen und cinfaclisten Geselzen vertraut zu 
machen vcrsuchcn und mit den so erworbenen Ktumlnisscn 
die Wirkungsweisc cincs HochfrequenzHIdlapparates verstehcu 
] erne II. Am beslen kann sich dcrLaie wolil (lurch cinige Beispiole 
(tie mil imscren Si mien in keiner Weise wahrnchmbarcn clck- 
trischeu Erscbeinungen dem Yerstindnts niiher bringen. DaJ5 
wir die Elektmitat nichLdirekt siLssolchc wahmehmen kbnmiu, 
war bekannllich die Ursacbc dafur T flnlJ tlieses- auBcawdenllicIi 
^ iclseiligc Gebiet der Physik enst zuleLzt der wissenschartlidu 1 )! 
Forschung znganglieh wurde. Wir konnen von der Eleklrizilat 
nur Wirkungcn wahrnehmen, die die.se geheimnisA’ollc Kraft 
oder dicscr unbekannle SI off auf andcrc Gcgcn&liinde ausQbt 
Wenn wir einen clcktrischen Schlag verspuren, so isl cs wahr- 
schcinlicb nicht die Eleklrizilat so lbs I, die die$e kurgdauernde 
Schmerzempflnduug ausUSef^ sondern der Vorgang ist vielmehr 
so zu erklaren, daU bei tlem Flie&en eines deklrischen S Ironies 
erstens Warme erzeugt wird f und dafl die ktirzdauerndc Er- 
warmung ciner Stelle unseres K or pens als Scbmorz empftxudeu 
werden kann, und zweitens werden durch das FJicBcn des 
clcktrischen Stromes gewisse chemische Verandmmgen in der 
/usammcnsclzmig der Gewebe unscrew Korpers vcrnrsachl, die 
dann wieder sebmerzhaft empfunden werden kdnnen. 

Der eiektrkHie Strmu. 

Zunaclist wollen wir das Flielkm von Eleklrizilat mit dem 
Fticik n dca Wassers in cincr Lei lung vergleiehen. Wir seben 
also die Elcktrizil^t eimnal a Is ciiien Stoff ail. lialKm wir cine 
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bcstimmle Elcklrizitatsmenge, die durch cinen Loiter stromt. so 
sprcchcn wir von cmem ctcktrischen Strom, Diescr Strom lull 
eine iiestirmrde Richtung. Zur Vereinfachung habcn sicli die 
frhheren Fhysiker daran gewOhnt, die Sidle, die sic als Aus- 
gangspunkt der eleklrischcn Strdmimg ausaheu, mil eincm 
Kreuz, also eincm Pluszcichcn m bezeichnen, wHlirend sic den 
Liidpunkt entsprechend mit eincm Strich, also eincm Minus- 
acidic n versa he n. Den Ausgang*- mid Endpunkl einer elektri* 
schen Strdmung, z, IS. an einem galvanise hen Element, pflegl 
man mit Pol zu bezdehnen und sprlcht infolgcdessen von 
eincm posit iven odor Pluspol und einem nega liven Oder Minus* 
pol <fas deklrischcn Appa rates. Wir stdk n mis also vor dafi 
der elektrische Strom vom positiven zum negaliven Pol flieBL 
An u use rein Reispiel tics fiicBenden Wassei's kdnncn wir un^ 
welter vorstellen, datt (lurch die Lei lung tile lit inline r die gtciclie 
Wassemienge in der glcichen Zeil s Limit, Ebcnso .ist es mog- 
lich, da B durch cine elektrische Leitung nichl mmicr die glciche 
Mengc Llcktrlzilat in der Zcitcinhett slrdmt. Die Starke der 
dektrischen Slrbnnmg, oder kurzer ties elektiisclien Stromes. 
kann also verse hieden sc in. Wic man nun cine bcsUmnite 
Wasscrmengc als oin Liter bczcichnd 5 so pflcgt man auch chic 
IwsUminle Elekl rizilal smenge a bzun lessen und bezeiclmct die sc 
als ein Coulomb, Weim nun die Stroiuung gcrade so stark ist, 
da 13 in einer Sekundc dutch unsere Leilimg ein Coulomb flicfJL 
.so sagen wir, dor Strom hat due Starke von eincm Ampere Wir 
bczclchncu also mit Ampere die Anzahl von Coulomb oder die 
Mcnge Eleklrizitat, die in einer Sekundc durch cine Leitung 
fliefit. Soil durch ein Rohr Wasscr flieJSm, so nniB auf jedesv! 
b all cine Kraft vorhauden sein, die das Wasser durch die Kuhre 
treibt, also ein Druek odor die Sdiwcrkraft der Erde. Ebcnso 
flicBl naturlich die ELcktrizitat nieht von sclbst durch die Lei- 
Lung, sender nes muB erst cine Art Dmek oder Span ruing vor- 
handen scin> die das FlieBen des Stromes venirsacht. DicGrdQe 
diescr Spanning pflcgt man in Volt zu niessen. Slcllen wiruns 
nun vor, dafi wir zwischen zwei GcfaBcn, die mit Wasser gc- 
fallt sind, cincn bestimmten Hohcnunlersdiicd haberu so wird, 
wenn wir beide GefaBe durch eine Rohrleihuig voi bind( uj, durch 
these Leitung cin Strom flieften, Nehmen wir zur Verb in dung 
der GcfaBc cine moglichst kurze, dieke Leitung, so wil d durch 
dicse Leitung natCirlich inchr Wasser in einer Sckundc flieBen 
k6nnen, als durch cine Iangc, durmc Leitung trotzdem zwischen 
Anfang und Lnde heider Leitungen der gleiche Druckunter- 
schied herrsetit Die vcrscliicdcnen Lcilungcn stdzen also dem 
Durchstrdmen ties Wassers einen ve^clikdcn grofie.ii Wider- 
sland enlgcgciij und die Strdinungsstarkc hangt nicht nur von 
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der GrOBc des Druckes ab r sondern auch von der Reseliaffc]i- 
heit der Leitung. Genau dassdbc ist der Fall f ^ enn wir an das 
b'lirBen der EleklrizUal denki n Auch liier L&t die Stromst&rkf 
niclil allein von der GroBe der elcklrischcn Spannung, sondern 
auch von der Beschalfenheit der Leitung abhangig. Also ein- 
nial katm durch fine dickere Lei lung ein starkerer Stnum 
rileBcn als durch eine diinnCj und durch eine kurze. Leitung 
auch rnehr als durch due langc, die den gleidien Querschnill 
hat. Wir spree hen also von eincm Widcrsland, den eine Lci- 
lung deni b’licBcn des elektrischcn Stromes eutgcgeiiseizl. Die 
tiro lie dieses Widcrsland.es ward in Ohm gemessem DioscGroBe 
isl iiacli dem dculschen Physiker Ohm bcnannl, der als erste.r 
erkannle und in stronger Form als Geselz formulierle, daB bei 
eincm beslimmten Wtderstand einer Lei lung und einer Ik 3 - 
sliimnlcn Spannung an deren Ludcn auch cin ganz iHvsUmmh r 
Strom Flicikvi iiuilS, Das Gesctz kaiin so ausgesproclien werdeu, 
dafl der Strom iminer gleich der Spannung dividiert dureh 
den Widerstand ist, \vot«i diese GroBeit mil dm vorher cr- 
wahnten Mafkm gemessen werdeu mbs sen. 

Stroniquellen. 

Eleklrische Spaimungcn entstehen mm durcli die vei^diir- 
densten Ursachen. Zum Rcispiel gibt es cine Ueihe von chemi- 
schen Vorgangen, bci denen infolge der Zersetzung der Stoffe 
elektiischc K rifle auftrclen, Diese Krafte werden bci dm soge- 
iiiinnten galvanisdum Ekmcntcn ausgenntzl. In solelim Ele¬ 
mon ten be lint ten sich meistens zwei Metal lc in einer Losung 
bestimmter Salze Oder Sauren, Wird nun durch die Ldsung 
eincs der Metalle zerseUL so enisle hi zwischen der Flussigkeil 
und dem Met all eine best mini te Spannung. Da man an der 
Flussigkeit, sdbst nur schlcehl cincn Draht befestigen kann. 
so wird zur A b leitung bzw* Zu leitung noch ein zw p eiles Metal I 
stuck in die Losung gebrachtj das aber von der Losung nicld 
In glcicher Weise angegriffen werden dart wie das crwahnle 
Mel a II, da sidi sonsl die beiden Spaiinungcn aufheben wurden. 
Lines der Mcliille kann ubrigens auch durch andero Stoffc, 
7*. R, Koide. ersetzt we rden. AufScrdem wird so hr haufig die 
WechseKvirkung zwischen Elcklrizital und Magnctismus dazu 
bcnnlzl. urn Spann ungen zu erzeugen. Das grachieht in besom- 
ders groBcm MaBstabc in ckm sogemanidcii Dynamomaschincn, 
die um den Strom in unscrer Lie] it leitung iiefern. 

Die Arbeit dei Stromes, 

Dor dektdschc Strom is| nun imstaude, Arbeit zu leistckL 
Genau so wie eine grdBeic Wassermenge cine entsprochend 




gr&fierc Arbeit It is lea kann, Icistet auch eEn starkcrer tick- 
Irisclier Slrom cine grbBcrc Arbeit als ein schwachercr. Wenn 
wir durcli Wasserkraft Arbeit gcwinnen wollcn, mtissen wir 
zur Erz idling mfiglichst grower Kraft das Wasser auch unter 
[ iricm mdglichst hohcu Dnick durcli unscre Maschlnen treiben. 
Es kann also um so mchr Arbeit Icisteu, jc groBer der Dmck 
1st. Ebcnso ist die Lei slung dcs elektrischcn Stromes cine Mm 
so grflflere, je groBer die Spannungsidifferenz zwischen den 
Enden dcr Leitung ist. So kommt cs, daG wir die Artzahl dcr 
Ampere mil der Zahl dor Volt rnultiplizieren mQssen, um die 
eleklrische Leistung festzustellen, Die Leistung wird in Watt ge- 
mossen. Ein Watt ist gleich ein Volt mal ein Ampere. Die 
Leistung, die der elektiischc Strom liefert, kann sich in der 
verschiedensten Form aufiern, Zuni Beispiel wird dn Drain 
erwarmtj wenn ein Strom durcli ihu flieBL Die Erwarmung 
wird gr5Bei\ je rnchr Wide i sland der Strom in deni Drolit 
fimici. AuBcrdcm wird sic grOGer, jc starker der Slrom ist, der 
durcli den Draht flieBt. Da nun zwischmx den Enden eines 
solchen Drallies cine bestimmte Spannuug hcrrsdien muB, um 
bci dem Widerstand ties Drahlcs cinen Strom von bestimmter 
St£rke durcli den Draht zn drueken, so kann man die) clstuog, 
die in dem Draht verbraucht wird, bereclinen. Sic ist in Walt 
gleich dem Produkl ans Strom und Spannuug. Da wir aufter- 
dem aus dem vorher erwahnten Olunschcn GeselJs wissen, daG 
zwischen Strom, Spannung und Widerstand cine best Emmie 
Beziehungbestcht. konnen wir auch bereehnen, daB die Leistung 
nut dem Quadrat der Stromstarkc und dem Widerstand zu¬ 
ni mmt, Fin doppclt so starker Strom eraugt also in dem Drain 
die vicrfaclic Leistung. Nun entspricbl ciiicr liestimmien olck- 
Irischcn Leistung auch wieder cine ganz bestimmte Warme- 
menge, die durch diese Leistung erzeugt werden kann, Wir 
kumicn daher aucli sagen, der Strom erzeugt cine viermal so 
groGc Warmemenge, wanner doppelt so stark wild. 

Dtr Widersland. 

Dcr Widerstand eines Leitcrs, also dues betiebigen Gcgcn- 
slandcs oder Korpcrs, dcr imstandc 1st, die ElektrizMt m 
leitan, ist aber nicht nur von dcr DEcke und Lange dcs Leitcrs 
abhangig, Neb men wir zuin Geispiel an. wir batten cinen 
Kupferdraht und einen ebcnso langen und gleich Markon Eisen- 
draht und wurden bekte Drahte an die glciche Spanmings 
rjucllc legen, so kdnnten wir Tests tel leu, daB durch den Kupfer- 
draht ein siai kcrcr Strom als durch den Elserniralit flieGt 
Der Kupferdraht hat also im VcrltulLnis geiingcrcn Widcr- 
st and als dcr Flsemira I it, und d ie sen, verb£11 nis m£Gi ge u Wide r- 
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stand" bezciclincl man als spezifischen Widerstand dcs irate- 
rials. l>iesei' spczifisclic Widerstand isl nun bci den verschie- 
denen MetaUen $ehr nEedrig, wAhrcnd cr wiedcr bci andcren 
SLoffcn. z. B. Holz, tlartgummi, Glas usw., aulierordentlich 
hoefi 1st. Infolgcdesscn konnen wir sagen, daG die Metalle den 
Strom verMllnisiriuftig gul leiten N daB aber die andcren StoTTc 
ihmeinon derart bo lien Widerstand enlgegeniiclzon> daG prak- 
li^ch uberhaupt kein Strom oder besser nocb kein mcBbarer 
Slrom me hr flieBt. Wir sage a dann T dcr Korjjei 1 isoliert die 
Elefetrizitat von seiner Umgcbung und nennen cinen solclien 
Kdrper cinen Isolator. Naturlich gibt cs nun zwiseben dieseu 
Iwidcn Gruppen der LeUer und Isolaloren nodi einc Beibe 
von Zwischenstufcn, die sogenannten Halblcilcr, zu denen lici- 
spielsweise aucb gewisse Gewebetcile dcs menschlichen Kor- 

gchoron. Halbleiter. 

Zu den Halbleitern gclioi’cn nun in gewissem Sirnie auch die 
blussigkcitcn und Losimgen von S£uren und Salzen, die den 
Strom nocb ganz gut. zu Iciten vennogen, ilim aber dochcinen 
bcdcutend groGcrcn Widerstand als z. R r die Me la lie entgegen- 
setzen. In dicscn Lei tern Irctcn aber glcicbzcitig mit dem 
Strfimen tier Eleklrizitat nodi bcslinimlc diemi.selie Erscbei- 
mmgen auf. Die LOsungcn werden in ihre Beslan did It zer- 
setzt, und es konnen sich aus die sen BesLandtcilen z. B. mil 
dem Material der Zuldtungen ncue Sloffc bilden. Wenn man 
z, B. durch Wasscr, dem man etwas Sebwefclsaure zugesclzt 
hat, cinen Strom leitet, so scheidct sich an der Stclle* an dcr 
dcr Strom zugeleitet wird, Sauerstoff und an der Sidle der 
Ableitung Wassexsloff ab. Das Wssser wird also in seine Bc:- 
standteile zerlcgt- Die Metallstfickc, die die Zu- bz\v r Ableitung 
dcs Stromes besorgea, nennt man Etektroden. Wenn nun in 
unserem Fallc die positive Elektrodc z. B. aus Eisen bcstclih 
so wird der entstehendc Sauers toff sich mit deni Eisen verbin- 
/A den, es also oxydicren. Diese Vorgange interessleren mis bier 
besonders, da dcr mcnscbliche Korpcr Elcklrolylc ml halt, die 
naturlich auch durch cinen Slrom, der durch den JKorpcr 
geht, becinflu^t werden. Die Bchandlung mit Slroincn, die 
Stefs in gEeichcr Rich Lung NlcBcn, die sogcnannle Gal van i- 
sal ion, ist aber wegen diese r Zcrsclzungen, die im Korper auf- 
tretell musscii, verb£1 LuismaGig seltem ^ian vcrwondcL liier, 
\vic auch in der aligemcrucn Elektrotechnik, vie hue hr StrOmc, 
die ihre Richtuog ban fig weeli&eln, also Wechseisirdmc. Solehc 
'y Wccbsclstromc werden heulzutage in groGen Maschinen in den 
Uclx>rl and zcnl rale u erzeugt und zu den Vcrbraucbcrn auf groGe 
Strcekcn bin forigclcitet. 

II 
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Der Wedueblram, 

IM cinein Wechsc'lstrom haben wir in ciner LuiLung etwn 
folgcnden Vorgang: Zu. Bcginm flieftl kein Strain, danii laingt 
tier elektrische Strom \m m fflefien, wird starker und starker, 
die Stromstirke erreieht cincn bestimmten Hocbstwert, wml 
— wieder schwachcv und allmlmidi zu. Null, nun fangt in cnl- 
gugengese liter Riclitung ein Si ram ?M NieBcn der tiueh 
wieder bis m dem Hdchstwert ansteigt, wieder schwaclicr und 
? r ii Null wind, dann beginnt tier Vorgang aufs neue. Einen 
solchcn Vorgang ncnneii wir einc Periode, imd wenn z. B 
50 soldier Vorg&nge in ciner Sckuadeslch abspielen^ so sprechon 
ivir von uincin Strom von 50 Periodcn (pin Sekunde), Oder 
wir sageti auch 5 dcr Shorn hat cine Frequenz von 50 Wcch- 
scln in tier Sekunde, Das Wort Frequenz hedeutet also die 
Hftufigkeit des Vorgauges. 

1st nun die HauHgkeit nicht wie in unscrem Bdspiel nur 
50 pra Sekunde, sondcrn mebr als clwa tOCHJO, so sprechen 
wir von ciner sehr hoben Frequenz txier kurz l (ocMraquetiz. 
llochlre([uenzstrome sind also Wechsclstronie, derail Rich lung 
ungeheiicr oft in tier Sekunde grander l wird. Wcchseislromc 
ha ben nun den Vorteil, dafl man sie verlmlinism&Big einfach 
urn for men kann. Man kann a us star ken St rumen h die z. B- 
cine Fcrnleihmg sclir stark erwirmen wurden, in den soge- 
muinlen Transfomatoren oder I'm forme m kleine Slroine 
Tuaehcn, wobci nalurlicti, damiL in beiden Fallen die Ldstung 
die gleidie hleibt, die Spammtig des schwachen Stroines enl- 
sprechend heraufgesetzt wird, wenn sic beim sLarkcn Strom 
niedrig 1st. Dcr Vorgang isL auch bellebig iimkehrbar. 

Wenn man nun durch einen Elcklraly ten einen sole hen 
Wechselstrom leilet und nur die Frequenz hoch genug wuhll, 
so wird zwar hn ersten Moment drs Wtcbsels flucli cin Zcr* 
setzen eintreten, da alier dcr Strom glcieh daraut wieder die 
Richtung wcchselt, wird in der zweilen Halite tier Periodc 
diesc Wirkung wieder anfgeboben. Es 1st mm aurralleud. da Li 
WeehselstromCj besonders Hoclifrequcnzstrome, auf den Orga- 
iiismus nicht die schad Lichen Wirkungen liaben, wie z. B, Glcieh- 
strom bat. Besonders bei Hoclifrequenzstromen kann man auch 
schr hohe Spaiinungen anwcmlen, ohne dah sdiadliehe Oder gar 
tddlichc Wirkungen tintrelen, wie sie bei den Wechselstromcn 
niedercr Frequenz bei holier Spannung auftrclen. 

D i c s e Ungefahrlichkeit der line h f re c| u e n z 
isl wohl eincr der liauptgrundx dcr weiten 
V c r b r e i t u a g der H o c ii f r e q u e n z z u ID-ili- 
zwccketi geworden, 
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II. Wie beurteilt die Wissenschaft 
die Hochfre qyeni-Beh andluiiflt 

WAS SAG! DER ARCT? 

Wenn in den vorstcliendcii Absebniiten eiiigehend und allge- 
meinveratandlich die physikahsehen Grundlag&n dee llochfrtt- 
ejucnz-Hell behind I ueig erliuUert wurden, se wllen bier, soweit ffl 
iter Baum zutuQt, einige Urtcile namhftfter wiftsen&eliftftlichcr 
AuLoren, bekaimter Aerate usiiv. Qlier ihre Eriolse in dcr Hoc!- 
fr^quena tietlheliftridlunK folgen. Ks fiandelt sieh 3iicrbei_ inn 
Aiisziige aus mediziniscEen II tithe rn. arst lichen Fachaeitschriften 
u, a. iiher Ergebnisse und Festatellullg&n anf dem GebEete der 
Hochfreituenz-Heilhehandliing, die. troizdem sic hi^r nur in g^; 
drdngtester Kdrze gebracht warden kdniici], dem Loser mehr 
■/,a f^agen und sein Vertraucn in diesc BchuEidluiig metir ku Jesii- 
jtcii vermogen, ala ea noeli soviet Worts und noch so groBc 
Arlikel irgcndwelcher fiir dieses G eh jet wenjger autorifileider 
Personcn iinstan.de waren. —^ Lassen wir also den WLsaensehaft' 
ler, den Aral, sprechem 

oDO K rank lid ten erfolgreich mil SlmJifrequenz zu behaudeln. 

Prof. Eberhard, Chicago, weist in aeinem hodeuteamen 
Huch: ai l tochfrequenralrotne“ iiber 500 Krankheitcn nath, aur 
dia durch Hochlrequeuz gunatig und ertolgroich eingewlrki 
werden kann. 

Berulii^un^ der Nerven. 

Geh. llofrat, Prof. Dr. OpilE, Freiburg l U-, im Handhuck 
der Frauenheilkunde, Muinchcn 1HK2,. S. 354: >,Dcn All sat rail ■ 
Inngcn von hoehgespfinnlen und hochfrequenten SLr&men lAihmt 
man, ahnlicb wie den von Influenzmaaciiinen gelieferteu hocli- 
gespannten Slrdmen, einc beruliigende Wirkung au i dasNerven- 
syalcin im aUgcmcinen und auf schnierzh^ifie Kervcn im be- 
sonderen nach." 

Heilung vun HuiilkrimkheiLtn, Stiiwadir, Milkmpfindimgtu 
T«ndiwinden + 

l s rof, Lud w ig Man ia, Breslau, gibl in der Dculscben Alcili- 
Kinischcn Wothen 9 th rift, 51. JahTgaug, Nr. vom 3- April 
10S5, einen liingcren Uebcrblitk ttber das Weaen dcr Hoch- 
irequeiizatrdino und ihre therapcutische Verwendung in der 
Medlzin. _ ,, , . . „ . 

IS & ben gewiaacu llauLkrankheiLen und SchlflimMutnif^K ■ 
1 ionon, die er als geeignei fur die UnchfrequeiiKhthaivdlLlraK 
tiEilt, weist der Verfasscr besonder^ uuf das grolle CIcbiet der 
Erkrankungeu dcs Ncrvcnsyateme hin, wo er dlees Behaml 
lungsitiethude iiir gauz heaonders aussichtavoll halt 

Ueber die Indikatioiion auf dem Gchide der Nerveiikrank- 
heiten fiihrt Prof, Mann folgcndea aus: Sie 1st anssuweoden 
ala beruhigoudes Millet hei ohcrlliictilichcr IInutrtizung s Jurk- 
roiz, ParaMhesien. ncuralgiformen Schmerzen, Hyperaathcsion 
di>i i Uaut usw., wobei so zu verlahren is( f dafl man die Kleklrodc 
fesi jiufsctxt. odor nur gauss wenig abhdd, so daB clwn nur cine 
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Waiine wirkung Oder hochstciis dine gmis! sdbwacbe sensible 
Reining zu Sipureii ist. Bei tieuralgiachen und atmlichen 
Schmcrzen, walche von ttefergeLegoncn Nerven _ au sgchen , ka nt\ 
einc st ark ere Reizung mit Funkomibergang tin Bercich dor 
drkrankt&M NarVenat&mme bzw. den zugchorigen HauptpartiegQ 
iingewendci werdert. Die Echandlung ist sehr angebrucht bei 
alien vasomotorischen Ncurosen, wobei man tine inaBig starke 
Hautreizung anwenden kann,. Dicso wirkt im Verelp mil dor 
erzcngten WfiffOe hiiufig regulitrend aul die peripherische Zij> 
kuialion umd damit auch subjekiiv erleiclUernd. Aucb die 
Migrans ist bier au erw&hnen. 

Geknksdunerzen, Rlic uniat ismiifi und IscJiins werikn 

beuitigt 

Prof. Dr. med. llirach von dcr Chnrito-Berlln sebreibt 
u r a, in seine m „Therapeull&ciies Tasjchcnbuch der Eltktro- 
und Strati I entlitraple": . , ^ . , vr . - „ 

I til lokale (EI uch frequ enz-) Bet Land lu ug wirkl bei Ncurfilpen, 
rheum at isohen Myalgien (Muskelrheuma), frfochen Arthridcn 
(Gelenhcntziindungen} schmerzlinderml, Vide 1 atienten mil 
Neuralgicn und Myalgien spuren die scbmerzllnderiide Wirkurig 
unmitteibar nach der Applikation sriion. AeuOerst nutzlie 
hat aich die (Hoch frequenz^Lokalbehimdlung bewlesen Ml 
Neuralgton wle Iscbias,.Lumbo- ILendenk AhdQmin&h (Baucis, 
Trigeminus (Gesichlsncrv) mid Occipital- (llinterkopi) y^ 11 ' 
ralgien. Die so hiiungen myalgiBChen Affekttoneu der hdmUcr- 
und LoudentnuskuSalur werden ebtnsa wle Arthriuden m bctuii- 
tcr-, Hand-, FuBgelenkeii sehr gunstig beelnfluBt, lamorrhmden 
sind durch die gefABkonlrahlerende Wirkung der L[ochfreC|uenz- 
w&rme nach eigenen Beobachtungen mit sohr fiUlem hrmlg zu 
behandeln. Vor jeder Hemorrhoidal-Operation sol He diescLoluii- 
bc hand lung mil Hoctiirequcnzstromeii versncM , we f^ n ’. c J a ..^ 
Behandlung ahsohil ungefahrlich, schr sussicMsreich ist and 
den Patten ton wenig boldfltlgk 

Neuralgien lusscn ddi leieht bekampfeo- 

ProL Kowarschick ;.Jcder. der die EocMrequenz- 

slrttme in <(ic*ei- Form (mil Btabil aulseseuien Blektrodcn) m- 
gewendet hat, wird den Eindruck gewonnen ha ben, dafi ihnen 
cine speiillsch schmerzsti ller.de Wirkung inncwplut, die wedtr 
durch das Schlagworl .Ableitung" nocb auch (lurch die racist 
ganz gcringtOgige Wftrmewirkung erklart warden kann. 

Der schmerzsttltonde EinfluQ veiselialft dem llocb- 
frequenzslrom lleilan^igen bei den versehiedenston Nwven- 
und Muskelschmerztn. So leislet «r bei nervosem Kopfschine^ 
Neuralgien uaw, gute Dlenete. Blanche derartige Leiden, die 
flieh durch undero Metbodtn vollkomcnen imbeeinttubt zeigten, 
Sind durch die 3okale Amvendung des Hocktrequenzatromee ge^ 
bessert und getieilt worden, 

K«.pf*dli«eMen werdc« mit Hr.HiFrr(Lin!n»triin.cii verlridien. 

Prof t>r, G. Perils; Von alien clektri&ch^n Beliaridlungen, 
die bei Kopfschnierzeii cinpfohlen werden, hut Tn\r nlu 


hasten die Itodifrequenzbebandtung bewalirl, die ith in der 
Form ausfuhre, daQ ich die einc Elektrode in die Hand nehme 
und mit tier arideren Hand die Hoctifrequenz auf die Kopf-, 
Schl&fen uml Nackenbaut wirken lasse. 

JL sserer Sriilaf naeli HodiFroquenzkcllsindliinp. 

Prof, Dr. L\ Cohn: Icfi erkontm gem an n da^3 icb neben der 
schlalbeeMrEiden Wirkung, die ich schon bei me men erslen 
Versuchen feslgestellt habe, bei gewJsaen juckenden Hautaffek- 
tionen gtlnstiae Erfolge erzielt, dafl ferner iahisclie und neus 1 - 
algieartigy Schmerzen in vielen Fallen au I fallen d vermmdert 
werden und da Li endlich bes Priisklerose und anderen patlm- 
loglsehen Bhildrucksteigerungen objektiv und subjekhv Besee- 
riing zu erxiclen ist. 


Entbsiung <l*?r inneren Organs 

Dr, It urn pi: Die Allgoineinbehandlung des KSrpers durch 
die Flfichenbcslrahlung cntlaatst die inneren Organc, much I 
Lungen, Bronchien, Herz. Leber und anderc Teile frei! Bei 
Broncliialftsihioa werden durch lokale und allgemeide Hehand- 
Juno J-Lrfolge mit dieser Theraple erzielt, wle sic andere Mittel 
nlcht lelcbl zu wege hr in gen. Fast jeder Krankc darf von dieser 
Therapie (lutes boffen. 

Erfolge mit Ozon-Inhalation bei Tuberknlose. 

Dr. vanDoren: Mcine Erfolge mit elektriseher Ozenbehand- 
lung" bei. Tobei-kulosc und verwandton Krunkhftiten konnten 

irk Itch aJs phenomenal bezeichnct werden: alle Fiille, die 
ich in den Anfangsstadien behandelte. endlgien md po&rtiver 
lletlung. Sopor einige verzweifelte kounten durch Ozon- 

IpplikaUon ge ret tot werden. Die durch die Anwcndung dcr 
\ ioletlftirahlei] crzielten Fffckte slnd nur heitonda und memals 
schMIlche. 

Dr Gibson, Lungenspezialiist, 5n der M FortschriUlichcn 
Therapies In dcr Rehandlung von Lungentuborkulose l^nne 
ich kauni ein vortreffliehercs Mittel als OZ 4 >n-Inhalation. Diese 
letztere enlzicht der Lunge den Eiter unci die (jiftstoffe, ar- 
neuort erfrischl das Blul und dcsintiziert die angestecklen be- 
webc. Kftchdem die erste Irritation der Atiwendung voruber 
ist, bewirkt Ozon wic kein anderes Mittel eln nachhattlgca Ge- 
ft,hi dei- Beruhigung fdr die kronkc Lunge. Tch konatatiere eme 
bodeutande Abnahme des Aliftwurfs, elne Vermindernng der 
Fiehor und allgemeine Genesungsaymptome bei Amvendung der 
elekiri schen O?on-l nhalation, 

Fu rriitrriirhe GflllcDfltom ^KolikersAein un gen veriidi w i iwlr^n . 

Dr. mod. Harter, Frauenarzt und Chlrurg: Ich ksnn die 
hequernen Ifocbfrcquenaapparate gar nictat mehr «Dtbebr«n und 
kame mir oh no dieselben vor wle cm \ ogfll ohne FUigeL, ^reh- 
tcidlche Gallruslei n -Kol ik e rach e inunge n verschwmdoi nuf Fl^ 
ehenlieatrabluiig der Galienstoffigegend m alien von renr beob- 

K+.-.ion aii f St— 12 Stun den. 
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Kraft idling des GehUftcs, iicilun^ yon Mu ml- cmtl Ztthm 
krankheitefl. 

L&ngsdor ff, Zabnarzt, achrcibl u. u. hi der ^Zahniiizl- 
] inhen ltundschau",, dab or nacta einer durchschnilt lichen Bc- 
]mndlun£sdauor von zirkn. 4 bis 5 Worfien ycdlkommeDea Fest- 
wcrden der lockercn Zaluic, absolutes Vcraiegen d?r Sekreliou 
mid tiel ridge Schrumpfung Zahttflcistbrandes festsiellei] 
karmic und be lent began ders, claii die gcaamte Behandlungsarl 
tier Hocldrequenzstrftnie fiir den Patient m vollkoimnen unsdiad- 
Hub und absolut gcfahrlus M, was er dureh rnehrjahrlgea 
Arbelten mit diesen Strtimen beslfitigl gefunden babe 

Em ideal?* Miiiel zur Ertiiclitignug des Ki>rper&<. 

Dr. Monnel {aus „Die Wahrheit fiber IluchfrcquenZ": 
actircibt: ^Pic erf rise hende Wirkung des llochfrequeiizatromes 
auf crmddete Nervcn und Musk el n haben seinen Ttuf als 
idealatea Mitlel bci EraChtlpfimgsEUstaiiden begriindet. Wir 
jiaben an criiuideteii Arbeitern und ftbgospannlen Peraonen 
in verantwerlimgsreichen Stellungen den Einflufl der Violelt- 
best rah lull gen beobachtet and konstatiert, dal be refill melt einer 
Applikation von drei Mlnuten dieselben wle licugestarkt waren 
lj rid ihnen dadiircfr rteuc vmpcaltnte Krttfte zugefiihrt warden/* 

WnliHirf inden bei Korprrpflege mil ids hochfrequenler 
5tronu\ 

Dr, C. Murray; )h Die Hochf requenzslruine emugen einen 
ausglefchendeii IcbenskriUtlgen Pro sell im memclilichen Ki>rp*r 
und ?s isi fiir dieses Verfahren cine weUftfllc Volksturrdkhkelt 
jen erwarton und zu wiliusthen/' 

l>ie HophfrequenibehamlliiQg i$l Hit ungefahrlii-hte 
Yerfnhrcn. 

v. J a. k .9 c li in der Wiener Mcdiz. Wocbenwhrilt: . . . Wenn 
icti nun das hier VorgebrfcehLe zusammenfasse, so ergibt stub, 
dalS fur die Behandlung gewisser Nervenkranklieiten die ^Iloch- 
h^qiienz-Besfrabhing" groOe Dienste lcistet es ergibt sich ferrter 
a us roe inert Beobachtongen, dnfl die Methods ungefiihrliGlj let, 
und echon aus dicsen Hr Linden wOrde ich wunsclten, daG sic 1 
aucli bei ung in ZukunH grtiBere Benchtung findon moge, 

$i there r ErfoliS bei Sclbslhrli.il ml lung* 

In der Wochenathrlft Klin, Medizin lesen wir uber die 
Hochfrequenz-He ilapparate u, a, ... Dureh die zukunftsreichc 
Krfindung von k lei non iragbaren Hocbfreqnenzapparalen fftllen 
nun erschwerenden Umatfinde weg, welche durch gro&e Instru¬ 
ments bedingt waren. Fs ist nun dent Ar?,te mOglich, deist 
rntienten dlese Behandlung zu Ilause m verecbmbeit. Die 
heuen klctnen A]>paratft sirtd ansgozeiebnet und lOO^s wirKearn, 
Mit rtcr der Mascliiue beigeleglen Anldiluitg iat es dein Kranken 
mil LeicbtlgkeU ntdglich, die Bestrahlurig mit sichereu Erfolgen 
an skh se!l>st aiisziHuhren^ 
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III, Ueber Wesen und Wirken 
derHochfrequenzstrahJen 

Hochfrequeuzstralilen wui^k-ti zum erslenmal von dem Pliy- 
sikor Tesla in den neunziger Jahren gezeigl Tesla mglc dn- 
inals in aiifselienerre^eudm Expcdtuenten, dafl diesc Strome 
auch bei starker Stromziifiihr Inv t\cn mtmehlicben Korper 
vollig uiiscbadlich sind. 

Der frnnzaslsehe Mediziner und Physiologe il Arsonval er- 
kannte den Wert der Slrome \ur den menschliehen Korper, 
wouach anderc franzosi&che Forschc.r auf glcicher Basis ncue 
For&chungsproblc me fiber <len Sloffwechscl croiTerten^ d- !i 
iiber die Vorgange tier Abgabe und Aufnahtne der Korper- 
stoffe, des ZerfaUs, Ersatzes und Emeuernng der Korpci- 
bestatidteile, die Ausscheidimgen der Produkte helm chemi- 
Hehen Umsalz, also lx-i Kranklicitcji wie Zuckerki’ankheEt. Fell 
suchtj Gicht, Skrofulose, Rachitis, Knochenerweichutig usw 
Ebenso erkmmEcn sic die Wirkung der Arsonvalstromc ant 
Nerveucrkraukungen und tkTalilcideir Genauore Erklarungcii 
ilbcr die Wirkungsart diescr Strome, fiber den EintluB der 
WcllenlftDge, Strdmspanming und Frequenz konntea nicht ge- 
gei.» h ii werden. Es zeigle si eh jedoch, dafi bei sehr lioheti ire- 
i|uenzcn dei’ Weclwelslromc nicht nur die SeMdigimgen, son- 
dem aucli die u nan gene li men Nebenerseheinungen der wenigt i r 
frequenten WechselilrGrae verschwandeir 

Erst R v. Zeynek zciglc die Verwendbarkdt der bcsonderen ? 
furdiaihermlschc Zwecke verwoilbareit. hochf requenten Strdmc. 
Unler hochf re quenlen. Schwingungen verstehen wir stark ge- 
dampltc elektrische Wdlen. im Gegensatz zu den tingedanipften 
We]! ender D ial he rmie. I He D ia t bermic, die Erzcugu u g von Warrne 
im Korper ge we be ? hat Jxsrqils ein w cites Feld der medlziniscb 
wirksamcn Behandlung eroffnet, die hochfrequcnhui Stralilcn 
sind dureh die ieisUingsslarken Apparate der lelztcn Jahre 
(■egensland der wissensdiaftliclrmedLziniscben Forschung gc- 
worden. 

HolT frequent 1 : strome be wirken kcine Reizwirfltmg am 

Korpergewebc. 

Nach dem Gesetz des Forschers Nerast bewirken hoelt- 
frequentt Strtimc bei einer Periodcnzahl von einer Million und 
mehr pro Sckunde absolut keine Rcizwirkiitigcn me hr am 
Korpergesvebe. 
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Ganz antlers die medcrfrequenl-en Strome, die in der Elektro 
mcdizin als faradische bczcichnet werden. — Dicse losen im 
Korpcr jenes unangenehmc Gefuhl aus, das wir unt^r dcr Bc- 
zcichnung ,,Ebddrjsieren“ kennen. Dcr faradlsche Strom rcizt 
Nerve n mid Muskeln, so daG cr In der Hell behind lung nur Fur 
beslimnitc Zvveckc imd Fade verwandt werden kann. 



Dagegen hat dcr Hcchfrcquenzstrom, der die Eigcnschaft der 
Gewcbc, auf Rcizc zu rcagEeren, hcrabsclzl, sicli burner mchr 
mid mchr vinter den physLkalLschen Hrilmitteln dcr moderneu 
Heilwissenschaft Gcltung verschaffL Eincn weiterrn Vorted 
Icilt nach l)r. E. Treibmann die Hochfrcquenzbehandiu n g mil 
vielcn physikaUschen MaBnahmcn: Sie i s I i miner wieder an- 
wendbar, es trltl weder Gewohnung, noch KumulalLon (Anhftu- 
fling), noch sonsl SiMdigung lokaEcr odcr aHgemcincr Arl auf. 

Achnliche. Erfolge wie in dcr Hochfrcquenzbeh and lung sind 
vielleicht mit dcr Diathermic erreichbar, doch ist crslcre writ 
Jdchler zu handhaben. Durch die von dcr Icistungsffdiigen 
Jlochfrcqucnzapp&ralcJndustrie in der Idsdcn Zeit hcraus- 
gebraciden, nacii end nach verbcsscrEcn und verteinerten, 
iibcraus baud lichen und spiclcnd leiclit zu liedkmeiulen Appa- 
ratc 1st die Hochfrequenzbeh and lung jetzt jcdcin Laicn er- 
mdglicht worded. 

Dir jihv&ikLdisdi-dicmisrfie Wirkimg dcr Hodifrcquruz^tromc. 

Nach Prof. Dr. Louis C. I? a rail (Acrzfl. Wochenschrjft: 
,,Die Medizinischc WelF; 132!), Nr, 15) besitzt die pbysikalisch- 
eliomischo Wirkung dcr MocldrequenzslTonic dre! Eigenschaf- 
len; die mechanischc Wirkung; die Strahlenwirkung, die 
chemische Wirkung. 

1, Die mechanise he Wirkung. a) Gunsliger EffckL 
erzeugt durch die Elekjxomassflge, den Funkeu und den Strom. 
l>) Zersthrendcr Effekt durch die Fulguralion, die Kcimc auf 
clcktrischcm Wege I old . 

> Die Strah 1 cnwLrkui)g, Dcr Funke und erst redd 
der Strom werden bci ilirem AustriEt aus dcr EIcktrodc von 
ciucr Emission vie Idler Slrahlen txjgleitcL die ihre keimtdtende 
Kraft gani erheblich slcigcm. 

3 Die chemische Wirkung Dcr Funke und noeli 
mclir dcr Strom vemelgcstaltLgen den Lliftsauerstoff und ver- 
wandeln ihm in Ozon: ON Zu dem bckannlen antiscpti&clicn 
Wert dcs Ozons UltL noch dcr dcr violet Eon Slrahlen.. die 
giefchwilig erzeugl werden hinzu. 
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Wirkungi;wei$r der ilodifrequeazstroitic mid ihr EinliiiB auf 
die Zirkiilalion. 

Das Wesen dcr Wirkungswcisc der llochfrcqucnzstrumche* 
mht nacii Prof. Mann hauplsachJicli auf der Errcgung t ines 
smvohl durch die Regulierimg der Stromzufuhr ats auch durch 
die mchr Oder weniger geringe Enlfernung der Elektrode von 
der zu behandelnden Korperstelle abstufbaren Hautmzes* Da- 
neben kommt nocb cine nach Art dcr Diathermic im Gawebc 
selbst gehildele Warnic als therapeutlscher Nutzeffekt in Be- 
Irachl. Ferncr ist die feine krallige Durchblulung dcr Indian- 
delten Gcwebc ;dfi Folgc dcr Hochfrcquenzbeliandlung anzit- 
schcn. 

Dcm EinfluB auf dte Zirkulation ist cs vvMirsdieiblich auen 
zuzuschreiben, dafi vide Kranke nach ciner Hochfreqnenz- 
behandlung, die im Beslreichen dcr ExtremiLalen und des 
Kuckem mit dcr Fiachenelektrode mit lcichtcm Fimkcniilicr- 
gang iicslcht, sich krafliger angcrcgt fiihlen. Man kanu also 
cine dcrardge Bchandlung tm alter hand Schwichezustan den, 
neurasthenischer und soiisligcr Art, als wohl angczeigl bc- 
zeichnen, Ebt‘ns<i ist cs berechtigtj l>ci funktioncll E>cdingtem 
mit allcrhand MiBcmpfindimgen verbumknen, von den inne- 
ren Oi ganen ausgchcnden Storungcn, I>ci Hcrzneuiv>scn, Magcn- 
nmiroscn usw., die den Organen enlsprechendcn Ifautparlicn 
mit mil den Hoclifrequenzslrdmen zu Iwhandcln, ausgehend von 
c iner ableitcndcn und die Zirkulation rcgulicrendcn Wirkung, 
Besondcrs bed Derzncurosea wirkt die Behandlung oft gunstig. 

Jlodifreqiieozstrome nifeo rcinc Warniewlrkong terror, 

Nach Prof. Weber, Berlin, rufen Hoclifrcqucn/^Lrdnic, die in 
ieten modernen Klinikcn und HeiJaustallen zur VerfQgung 
tchen, rcinc Warmcwirkung hervor. Diese elcklrisehc Warme 
i lringl liefer in die Gevvebe ein ids Warme von heiGem Wasser 
Oder einer GlQhbirne. Sie bewirkt cine kriftige Zufuhr voji 
fmehem Blut, wodurch Enlzundimgen krankcr Teile verhlh- 
dert werden. Gclenkschmerzen, Verrenkungcn, Muskcli hcuma- 
ljsinus, Enlzimdungcn innerer Organe usw, lassen uliter Ein 
wirkung dcr elcktrischcn Warme nach und das Schmerzgcfuhl 
wird beseiligt. Die Wirkung dcr eleklrischen Warme kanu aber 
auch der art gestelgert werden, daB kleinorc fwicr grofierc Aus- 
wuclisc, wie Warzcn, Male usw., auf der Haul, dcr Zungc und 
anderen Kdrperstelkn zerslort werden, und zwar o|me Schnier- 
zeu und Blutverlust, Die imdtcgcnden BlutgefaBe Werden gc- 
scldosscu, so daJj die Gefahr cincs Uebergangs von Icilchcn 
dicscr Auswficlise in (las Rlut, dcr die Bi Idling neucr S lei Ion 




an antiereti Korpcrtedlen bedmg|> vermiedcn wird. In ahnlichcr 
Wcise win! auch uncrwunscliLcr Haarwudis bescitigt. 

1 1 odi f rciju eiizsl rfrme 

luiben wedfcr sdiudlidic nodi gcfolirlirhe iSfcbenwirkimgen. 

Die Hochfreqnenzstiomc haben nacJi Dr. me& W* Telc- 
iii a ii n cine besondere Bedcutung dadurch erlangL dafl <w 
mittels Mirer Hi lie gelingt, gcradezu ungealmt groBc Mcngen 
von cleklrischer Energie, mltsatmt ihren (lurch sie bedingteu 
\Vbciicrsclicmungen, durch Organismcn liindurchtreten m 
tas$en, ohne daB die gewdhnJiclicn KeizersehoinungciL des elek- 
trischen Slromcs, die bei antleren elektrischcn Euergififormcn 
sclbst bei sc hr klciner Dosis auflrctcn, die Anwendung unmdg- 
lich machcn. 

Schadlichc bzw. gcfubHiche Nclxuiwirkungen kommen den 
I Lochfrequeuzstromen nicht zu, so schrelbt K a bane fiber 
die Ncbeawirkungen dcr Hneliftequenzstrame In dor ,,Zcit- 
schrift fur physikAlischc und dialhelisehe Thcrapie": 

Von gruBlcr Tragweile sinddic Vcrsucbe milHocb- 
frequenzstrdmen, we]cbe lcliren* daB dcr meiisch- 
liebe Organism us geradezu enorme Ladungen mil 
dicker clcktrischcn Energieforin sclyidlos vert ragl, 

Wei ter schreibl Kalianc: 

Die Hochfrequenislrome slellen bei rich tiger An- 
wendungsweise einen sclir wcrtvolkn Heilbeliclf 
dai\ Im Gcbict der E le k troth crap ic durfen die Hocb- 
frcnuenzslr&nie nacb ihren fcstgestelltcn Wirkungs^ 
(jiialiliion und den crziclbarctt 1 Jeilcrfolgciiyden 
ersten Hang wo hi mil Recht beans prucheru ^ 


2d 











IV. Die Wirkung der Hochfrequenzbehandlung 
auf den Korper des Menschen 

Die einzdnen Folgcn dor Hodifiequenzbebandlung, die ins- 
gc.samt den hcilsamen EinfluB dieses A erfubrens auf den 
mensch lichen Organism us bedingen, kind nur tcihvei&e unsercr 
Nachprufiiug zuggtnglicli- Das licgt einestcils an dcr natur- 
lichcn Beschaffenheit unscre$ K&rpers, die einen genauen Fni¬ 
blick in die verwickeUen inneren Vorgauge verbictet; andeirr- 
soils wird cs bcdingl durch das geriuge Interest das tnslier die 
medizmischc Wissensduift an dcr Erforschung der Wirkungv 
weisen dieses Behandlungsverfahrens genommen hat 

Getz ten Endes kommtes dock auf die Bchund- 
lungscrfolge an und nicht so sebr auf ihre Erklarung- 1st 
fa si^bst nocli nidit eimnal vollkoinmene Klarhcit duruber gs> 
schalfcn, auf wclche Weisc selilh'Rhch die Vilirkungelwairgend- 
cincs Arzneimittels zu verstehen 1st . 

Wir wollen darum auf MuimaQungen und vvortspiderftfcn 
verzichlen undsehen, welchc Auswii’kungen dcr lI(Mihfrcf|iienz- 
Ijchandbmg liereits sicliersLchen, 

Heil«tlil«r Ozon. 

Einmal cnlsleben, urn das vorneweg zu nehmen, durch die 
grdngen Funkencnlladnngcn naeh Ozon riccliendlc Gase, dcreui 
tLcilwert sicli erwiesen hat. Esperimcntelle Untcrsiichungen 
haben ergeben, daB Baklerlen versebiedener Art, bcsondei^ 
EUerbaklcrien, durch Ozonbehandlnng schon nacli kurzer /ni 
abgctolel wurden. So hat aucb der beini Uelieigang des llocli’ 
frc(rueiizslrom 5 > von der Elektrode auf die Haut durch die 
sel^ung des Sanerstoffes dcr Luft sich bildende Ozon in ho hem 
Malic die Eigenschafl, Krankbeitskeime und Faulniserreger zu 
vernichten. Er wirkt demnach auch be senders voiieilhaft auf 
Hautkrankheitei) und andcrc durch FauLniscrreger und Keimc 
hervorgerufene Krankheitcn ein. 

Die Warmewirkung. 

Weiterhin ware da die Warmcwirkung zu. ncnncii, die 
jeder seibst nachprUfen kami Als Folgc dieser Erwanmuig 
zeigen sich nun in dcr Unigebuiig der Elektrode cine starkere 
Blulfullc und cine Vcrmchrung des Lymplislromes, 

Diese Folgen we rden aber andcrei^eits auch heryorgerufen 
durch cine unmitteUmro tin wirkung auf die BlutgtdfiBe. Wilh- 
rend der 1 lochfrequenzbehandlung komint cs an fangs zu eincr 
Zusammenzicbung der Blutgcffifie, spaterbin zu emcr Erweilc- 
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rung. Audi dadurdi also wird cine bcsserc Durchblu- 
t u n g derbehandeltcn Korpcrgcgend crzicll. Da wir aber dnen 
zusammenhangenden Saftekreislauf ha ben. inuG sich die sc 6rt- 
lichc Anregiing des S&ftestronies schliet&lich auch itn gcsanitcn 
Kdrper auswirkcii, cs folgt schUelilich cine nachhaltige An- 
regiing ties gcsamlen FlussigkeitsumIantes innerhalb des Or- 
ganismus, Wic wirkt sicli das nun aus? 

2 Fordemng tks StoffwedigeLs. 

I>er erhOlde. beschleitnigte Umlauf der Safle crinoglicht cine 
Vcrlresscrung der ZufuLir und Abfulir, cine Anrcgung dec 
Sloffwechselvorgflnge. Die in die Blut- und Lyinpk- 
bahnen aufgenommenen Nahrsloffe werden jelzt schnclkx an 
die arbcUenden Organ* gefQhrt, und ebeitso crfolgt cine raschere 
mid gritndlichcrc Beseiligung der angesa nunc lien und cnlstc- 
henden Stoffwechselprodukte, def Scblacken. 

Unterslitzt werden diesc fur jede Heilung bcdcutsamen Yor- 
gauge durch Vcrmehrung dcr Sauersioffzufulir und Verstar- 
kuDg dcr AusscliLidiiBg von Kohlens^iire end Urin. Die Hoch- 
fmjuenzbeliandlung verursacht nanilich cine Vertie!ung 
u n d E r 1 e i c h t c r u n g d * r A t m u n g, ohne daB jedoeb cine 
Beschtcumgung dcr Atmung eintrill Durcli dicscn Kniftidl auf 
den Gasaustauscfr in den Lungcn bcobachlct man eine Er- 
hotiung der Sauers! off aufaiahmc und eine Verm eh rung der 
KohLensaurcausschcidung. Die Wirkmig auf die Nicrcn wire! 
erkennbar durch cine Steigerung dcr Harncntleerung 
* 

Auregimg dcr HauUaligkeit. 

SchlicBJidi aber kaiui diese hcilsamc Anregimg des gesamlen 
Stuff austausches bei wiederholier Behandlung nocb verstarkt 
werden durch die Furderung dcr Haultatigkdt infolge geslei- 
gerter Durchblidung. 1st dock nach Prof. Dr. llubiier-Drcsdcn 
die Haul nalurJidi das Organ, das den Hoclifrequenzstronien 
in crsler Lime ausgeselzt ist. Wir selicn in ihr heute dasjenige 
Organ, das zur Gcsundcrhallung des gesunden und zur Ge- 
sun dung des kranken Organismus die wichtigsten cndokrlnen 
Funklionen ausiibt, Jedcr chemische oder physikalisclie Bciz. 
dcr <]ic Haul trifft, krufligt und fordert rhre escphyLaktisdic 
Funk Lion. Desha lb ist die Haulpflcge durcli Luft Sonne und 
Wasscr, durch systemalisehc Mass a gen und Einreibungcn heute 
die Gruidlage jeder personlichen Hygiene und Krankaipflcgc 
geworden. Fin soldier Retz ist min auch. dcr mil lionenfache 
Wechscl der Hochfrequeozslrahlcn, Er wirkl auf die Haul und 
veiskirkt die Abwchrkriifte des Korpers gegen Infcktiouen; so 

22 


erklart sich die Kupicrung cincs Selluupfens, die Abkiirzung 
einer liroricliilis Der Reiz wirkt aber auch auf die Ih gcm- 
ratlonsdrQscn^ nur so ist das ailgeincine (iesundungsgeiuhl, di« 
as L’nislimniung“ ei'klarcn. die fast altc Bcslrahlten heicIi 
kurzer Zdt empfinden. 

Erlridilcniog des Blutiiinlauf b, 

Aber aucli rvin mcchanis^li wirkt sicli die Aureguug tics Rlut- 
umlaufes aiis. Die lsisligcn BUitslockungcu und Blidstauungen 
werden durch die Verbesserung dcr Zirku 1 ation ver- 
tdndeii und sclilicfilieh win! dadurch auch <lic Pumparlieit 
des Herzens erlciclilcrt. Je Icichter der Blutumlauf in den cnl- 
femten Bczirken vonstatten geht, dcsto weniger Arbeilsieistuiig 
hat ilas Hcrz fur die Bcweguflg der FlQssigkeit zn vollbringen 
AuBer dicscr indircktcn E n It a s t u n g des Herzen s wird 
;dier durch die HcKbFrequonzbehandlung auch dirckt cine ^er- 
sturkung der Zusammenziehungen dos Herzens bedingt bci 
finer gleichzeitigen Verlangsamung seiner Schlagfolge. 

Was leistet die Hodifrequcnzbehandlung? 

A us der Gesamthcit allcr dicscr Wirkuugen dcr HocMrc- 
quenzbchandlung erklarcn sich ihre Fi folge zwangles. Man 
vcrslcht, dafl Juckreiz schwhidet, dali Schmerzen zuruckgchen 
und aufhbrcn Man findet cine Erklarung fur die Heilfordc- 
fung bci K sila it lien. Entzundungsvorgfmgcn und Ertcrungen 
Die lie hung des AUgemeinbefiudens, tlic allgemeinc Krifligung 
ties Korpcrs, insbesondens ilcr Nervcn, beruht auf ganz niuh- 
riellen, durchaus naturlichen und cinlenehlcnden Grundlagen. 

Die oft verbluffendeu Ergebnisse der liochfre- 
qucnzbehandlung sind die ganz naturliche Folgc 
ilirer Einwirkung auf die allgemcine Funklion 
des Korpcrs, 

es bedarf keincrlei mystischen Hokuspokus , wie cr leider 
von vcrsdiicdcncn, Sciten in wissenschaJllich schwcrlich hall- 
barer Weise mit den Energiekraften der Naim* getrielien wird. 
cs liedarf keiner Suggeslioii, keiner ^Elnbildung 1 *. 

Die Hochfrequenzbehandling beruht also auf rein 
natftrlichen Grundlagen: 

Sic fordert das Allgemcinbefinden, 
krartigt den Korper und die Nervcn, 
wirkt krankbeitsheilend und -vorbcugeiid. 

Sic dicut der Scbonheitspflege und dem Sport. 

Vicltausendfallig sind hicrfQr die Be weise 
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V. Hochfrequenz-Apparate 
und ihre Handhabung 



[■;iiu wir liil% nun mit dem Aufbau dues Hoclifrequenz-lleil- 
upparates vertraut mat:lien, wollen wir nodi erwa linen, dah 
besonders in tier drahtlosen Telegraphic mit solchcn Hod a 
frcqucnzslroincn gearbeild wird. Da die Ilodifrequen zappa rate: 
iiiiit Hochfreqpenzstrume orxcitgcn. kflimon sic naliirlich untcr 
Umsl&nden den Betrieb dnahlloser Anlagcii stolen. Jcdocli sind 
die an dcr Abstclhmg soJelicr Stdrungen iiitercssicrlrn Kreisc 
ernsthart bemuht, enteprechende 5 ehut/-vorrichtungen kli lin¬ 
den. Vemichc nach diescr Bichtung bin haben bereils Erfolge 
gezeiligt. 

Erzlitgimg der l[odifra|iiciiz, 

Die llersfeJLung von Hochfrecpjenzstiomen in den Hoch- 
frcqnenz-Heibpparalon gesdiicht in der gleichen eitifaebcn 
WcisGj wig sic schoii im vorigen Jahrhundcrt von Tesla er- 
funden wurde: Man denke sich zunachst einmal an die clek- 
Irhitihc Wecliselsiromlcituiig cincn Transformator iiugesdi 3 os- 
sen, der rccht bolic Spmmungen crzeugL Lege ich mm an 
dicsen Transformalor cine Funkcnslrecke, das hciM also zwd 
Metallsl&ckej die sich in geringem Ahstand gegenubersteben, 
so wird, main die Sp&tmimg hoch genug ist, die Funkcnstrccke 
durchethlageit. Zum Du relive lilagen von i tan Luft isl cine 
Spannung von elwa 30G0U YoH erforderlicli. Kin sole her Durcli- 
schlng 1st clwn mit deni Bruch tier Rohrwsmd eincr Wasscr- 
leitung ku verglekhrii Da wir es aber in unsere in Beispkd mit 
Wech&elslrom m tun haben, der Strom also bald wieder zu 
flieHen aufhdrt, so kann sidi die Luft an der DurchschJagstelle 
bald wieder schltelVn, dieLeilung wird also von selbsl bis./uni 
nachslun Durchbrucli wieder die Id, 

Legt man nun aufterdem an die Fuiiken&lreckc nodi einen 
sogenamiten KondensaLor, der imstandc ist> 01110 gewisse Elek- 
tiizitatsmcnge etwa wie ein Vorratsgd&B aufzuspcichem, und 
verbindet die andere SeiLe dieses Kondensators fiber erne kleine 
Spule mil clem anderen Pol tier Funkensirccke, so triU elwa 
folgender Vorgang auf: Durch den Transformator wird dcr 
Kondensalor mil I-IcklrizitM voUgepumpI, aufgehideu. wie man 
sagt. Wird nun die Spannung hoch genug. so brichl plfttzlich 
der Funke du rch die Fimkenslrecke und diese wird lei tend. Die 
LlekIrirtihlIsmenge, die auf dcin Kondensator aufges|>oiclicrL 
war, fliclit also durch die iTmkenstrecke. Nun 1st es aber hicr 
gGliau so. wie wenn man eine Fcder, die unUT slarker Spann ling 
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stand: nloUlicli loslaflt. Die Fcder wird nicht soforl mi due 
Ituhelagc schnellen, sondern pendell erst eSne Zcitlang hin uiu 
her. *bj schwiflgl. Kbenso gleicht sich die angeswmnclte Kick- 
l rauf drm Kmidt nsulor niclit eintach durch die I unken 
streckc aus, sondern die angesaiuitiellc l-.lckli-uital schwmgt 
c rst eiiiigc Male hin und lier h die sic znr lluhc kommt, Dicst^ 
Vorgaiigspidt sich nun in sehr kurzer Zcit ab^ Die Schwingung 
gebt schr rasch vor slcli, cs fhoBL also ein Wechselstrom^ on 
sehr hoher Frequenz durch die Spule, durch die wir den hon- 
densalor mit dcr Funkenslrcckc verb unden baben. 

D ialhe rinie- A jj parate. 

Wir haben also hicr ein emfuches Miltcl an der Hand, Hoch- 
[renuenz zu erzeugen. Iticsc HochErequcnz nwft mm noch z.ir 
Verwendung bd raediziuischen Zweckcn aul lt&hcrc Spajmun 
gen gebracht werden. Das gcschichl cinlach dadurch, dab man 
Iber die kleine Spule, die nui- wenig Windungen hat erne »Wjt 
schicbt. die vide Windungen Ixisilzt. Flicfll m Weuwcn Sp 
ein Wecbselstroin von kleinSr Spanmmg, aber '^dtniamaBij 
srolSer Stromstiirkc, was l»i ms ja der 1 -ail ist, so Ehefl t an d er 
anderen Spule zwangsiaufig ein Wcclisolslrom ton dcr gltichcn 
Frequenz, aber dicscr Wcchwlslrum hat ^ ' 

hoheren Windungszahl der grofleren Spidc cmc kkuirre Slrom- 
sturkc und bedeutend iidiicre Spannung. Dieseu Ho^fequcnt 
slrom kann man nun direkt zur mediznnschen Behandlung m- 
wenden. in dcr beschriebenen Art sind die grolien Hia- 
Ihermieapparate in den mcdizmisC icn Kli- 
11 ike 11 auEgebaut. Die Behandlungselektrodcn vverdcn mil dm 

linden dcr Spnlc vurbunden mid in 
behandelndcn Kdrpcrslcllcn in Konlakl gubracht. Die 
dung zu hoher Spannungen, wie sic hicr znm 1 ; olrltt ' li ; ll “, 
kenslrecke ndtic sind, sowie die starken Hochfrcquenistrdinc. 
die mit soldic 11 Diathermic-A pparaicn erzeugt werden kSnnea 

bringen naturlLch in der Hand dcs I.aicn groUe Gclahren mil 
sich. Solche Apparalc kfinnen aiso nur von gefcrnlera 
son id in Kllnikcn und Krankciihauscm bcdicnt werden. 

Die Wirkungtweiae der Heilapparutc. 

D i e H oc h E re q u« u z - H c i) a p p a ra te, d ic■ i in Han¬ 
del er h git lich smd.uad die von jcd«m Laltin an 
ein cm bclicbigen Slcckkontakl einer elektri 

sc he n Lich t left u n g i n B c Ir ic b g« «t* t w 
konnen, weisen einen wescnti ic h c 1 nfach 
1 ? a u a 11E Zur Erkiarung tUcnl vorstehendc Abbildung. 





Wir Sehen die bdden ZulciUingcn, mil den on der Apparat an 
den Sleek kontak ten S angeschtossen wird. Dcr Strom aus dem 
Lichtnelz fliefil durch cine Spule Sp, in dereit Imiem sich ein 



Eiscnkern belmdct, der durch das FlicHen des St rentes ma- 
gnelisch wird, Vor dem Ende des Eiscnkeriis beftndet sich ein 
kleines weitcrcs Sluckdien EJsen an cincr Fedcr. Dieses Eisen- 
stuckchcn wird durch den magnet Ueh gewordenen Eisenkera 
angezogea Dabei wird es von ciner Spitze F enlfernt, die die 
Fortkilung des Stromes zuni Nctz zurftek vormittette, Der 
Strom wird auf diese Weise also unterbrochcn. Bel dem Ab- 
rciJJcn des S Ironies gibt es cin fcleincs Funkchen, und dieses 
Funkchen w ird nun in der gleichen wie hot dem Dialhermie- 
apparaf die Fimkenstredke benutzt Es liegt also an dicscr 
Funkeusfrecke ein Kondcnsalor C, durch den kein Gleieli- 
slrom flieCen kann, Die andene Seite ties Kondensators ist fiber 
cine Spule L, die aus wenigen Windungen bostcht, mit cler 
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ondereii Stile dcr Fun kens Ire eke verbunden, Dehor dies 0 r Spule 
bzw in dorse! ben befindet sich cine zweite Spule L 2 , die den 
HocMrequenzslrom auf flic zur Behandlung nolige hohe Span¬ 
ning bringL Mil dem einen Ende dcr Spule wird nun die Bc- 
handlungselektrode verbunden Das anderc Ende wird nichl 
wie bei dem Diathermieapparal mit dner zweiltm Bchand- 
lungseleklrodc verbunden. Die zweile Eleklrode wird in un- 
serem Fa He durch die Erdc erseUL. Das zweite Ende dcr Spule 
wird also mil dor Erdc verbunden, und da mi I man dcr Span- 
nung des Ndzes cntgehL wird in diese Ycrbindnngslcilung nocb 
ein vveiterer Kondcnsalor B geschaltel, dor fur den Hoch- 
frequenzstrom kemen Widens land bidet, jedoch do r Spannung 
des Netzes don Wcg versperrt. Das Nets, also die LichiJeitung. 
ist last in jo dem Falle auf irgendeine Weise mit der Erdc ver- 
htmden. so daB der Hochtrequenzstrom durch das Nelz zur 
Erdc abmdten kann, Da die Fcdcr nach Unterbrachung des 
Stromes in ihre Euhelage zunlckschncHt, weil ja dcr Magnebs- 
mns des Eiscnkerns verschwindet, kann tier Vorgang glcicb 
darauf wieder hoginnen. 

Drr pruktlsdie Auf him, 

Praklisch werden die Apparate der art ausgafiihrt, daB dcr 
sogenannte Unlerbrecher, also die Spule Sb mit dem Eisen- 
kern und dcr Feder so wie dem Kontakl F in eincin Kastchen 
untergebracM wird, das einmal durch oinc Doppelieitung an 
oinem Steckkontakt dcr Lichtlcitung angcschlosson wird. Fine 
weltere Selimir stcht die Ycrbindimg mil dem Bcbatidlungs- 
griff her in dem die beiden Spulcn dos Tcslairansfonuators 
untergebracht sind. Durch Aufstcckon dcr Ikhandlungsolek- 
trodh mif das cine Ende dor Hochspannimgsspule wird dann 
dor Apparat btdriobsfabig gemacbl. Dor Ilochfrequenzstrom 
wird nun moistens erst durch cine Slrecke von vordiinntem 
b Fias gdeilel, das in die Glaselektrode oingcschlosscn ist Da- 
durch wil d die sonst schr harie Wirkung des rcinon Hoch- 
frequenzstromes einmal etwas gemilderl andcrcrsoils kommt 
das Gas boi dem Durchgang des dcklrischcn Stromes zum 
Lcuchteit Die Farbc des Lcuchtcns wcchselt jc nach der Art ties 
Gases, das in der Eleklrotlc eingeschlossen ist. Audi dicscm 
Leuchten schreibt man nodi cine gewjsse licilwirkung zu 

Dcr c i n f a c hc und u n gef 5 b r H ch c A u f bau , s o - 
wie die Belriebsaicherlicit dicscr kleincn Heil 
ger Ate sic hern i hue n wei teste V e r b r c i l u n g Die 
InbelriebseLzuiig geschieht in denkbar cinfacher Weise durch 
Anschlicbcn an einen Slcckkonlakt der Lichtleitung. 
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„Die Anwmdung d*r HochfrfqiiciLzsLromc in 
der Thcrapie tint zweifellos cine grofle Ziikunft.'' 


Prtif, Benedikt 


in tier PF Wiener med, WocrlienRchrifl" 


EO * bb - j - 

Dio It ki¬ 


te Llar-mritn- 

Hf’hftndluiUlIs-fQri 


VI. Die Anwendiingsformen 

der Hochfreaueni-Behandlung 

l) as Wesen der HochfmjueiizbcUandluiig bcstehl crstem darin, 
da&durcli den Strom Wfirmc cr/t ugl wirtl, was besonders beim 
Auflcgcn tier Electrode auE den Jtorpcr der Fall ist. Zwmtens 
warden durch die Funkcn (Me uberspringcii wesm die Elck- 
Lrodcn etwas entfemt von der Korperobertjachc gchalicn we - 
den, noch besondera psychologische Ileilwirktmgen ausgolosl; 
drittens I as sen sich durch imlirelde Rchandliing die zugemln - 
len HochfrequenasI route durch cine aweite Person nacli eincr 
lx.’liebigcn Korpcrstclle hitileilen; viertens lessen sicli durch 
Hochfrciruenz mitlels besondercr hie ran gelonnkr Elcktrudcu 
MLIJhildungen auf der Haul cntfcrnen, also GcwcbsKerstorutlgen 
errcichcn, ohne daB Blulungcn entstehen; funltens kann nian 
die StraMquelleB tier Hochircquenzstruine durch cine allge- 
mcine Aqfladung rail der Metali-Elektrode odor dem Saturator 
dem GcsamlMrper mitlcilen; nnd sechskns cnlsteht bcim 
Uebergang der 1 lociif reqnonzslromc in die fireSc Lull Ozongaa, 
das durch besoildcrs hierfiir gesdiaffcne JnhalatiHns-Llektro- 
den zu HeiUweeken durch Ozoninhaiaticn verwendet werden 
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kiinn. Und so habcn sich nach und nach in der Hochfrcquenz- 
1 lei Ibc hand lung seeks grundlcgcnde Amvendungsformen her’ 
ausgeblldet 

1. Die Kontaktbehandlung 

(ullgercieme Dehandhmg&form) 

] >ie KonlakthehaMlimg, als die am baufigsten angewcndclc 
Hcslrahlungsform, ist die direktc !:[ ochJre qucazbeh'Andhing, wo- 
bfci man den Hochfrequenzstrom von der Elcktrode bei gidcm 
1 lautkonlakt, also bei test auf dcr Haul auflicgeiukr Elcktrode, 
(lurch strcichendc odcr kreisende Bcwegungcn (bci a) dirckt 
auf die zu behandclnden buffer lichen (s. Bild 3) otter {bci b) 
miliels besonderer Elektroden auf die iunerUchen Stellcn ein- 
wirken l&Bt Der Hochlreqnenzstrom ward 50wolil bci a und 
bci b unndtldbar den zu heiicndcn Stellen zugcfuhrt. 

a) QberfMcheftbehandlung. Diese komml fur Besciltgung von 
allerlei Schmemusliinden allgemeiner Natur, Neuralgien 
Rheumalismen, Ischia* u, dgl* in Belrscht. Audi zur Scbon- 
heits- und allgcmeinon Keeperpflege^ zur G lathing und Yer- 
lebendigung dcr IIaul 7 zur Muskcl- und Ncrvetislarkung, zur 
Rek&mpfung von Magcn- und Darmlraglieil und von viclcrlei 
Unlcrlcibsslorungen usw. usw. 

b) Innere Behandlung. Diese erfolgl mil besonderen, in die 
Korpcraffnungen einzufuhrenden Eleklroden (fur Nase> Ohren 
[s. Rild 4], After Schcidc. Hamrdlire)* bci Ictztcrcn nur durcb 
den Arzt Diese Delia ndhmgcn zciliglen ofl verblMfcnde Ergcb- 
nJssc Man bessert z, E. tuif diese Weise gewissc chronisehe 
Nascn-j Hals- und Raehchlcidcii und vide andere nodi Rei 
den meislen inneien Beh&ndmngen wild die belrcffendc Elck- 
trode vorher eingefettel und dann vorsichlig eingeffthrt Nun 
erst wird der Strom allmahlich anstdgend cingesdml tel. Wah- 
retid des Kin tu Incus ja kcinc bastigen Ucwegungen naachcn. 
die untcr UmslSnden ein Brcchcn der Elcktrode herbeilQUren 
kdnnLcn. Die Eiufuhrung in den After ist am bequemsten in 
Seilenlage bci angezogenen Knien und tiefem Almen durcb den 
geoffnden Mnnd, Dcr Dartn 1st vorher entweder selhsttatig 
Oder (lurch K loiter zu entice run. 



in direktc n Haulkcntakt, souderu batten ste, jc nach Empfind- 
licbkcitj etwas von dcr Haul entfemt und lassen den Strom in 
Gestalt von Funken uberspruhen. Wir or li alien dad arch vor 
alien Din gen einen sehr wohltuenden Haulrciz, und die so er- 
zeugtc starkerc Blutfullc in dcr Haut maeht sich auch bald in 
eirtcr gunstigen Boeinflussung dcr daruntcrlfcgemten Organc 
und dcs orllichcn Blulkrelslaufes bemerkhar. 

b) (lurch Tuchzwischenlagt (Tuch zusamnicngefidld, 2 bis 
4 mm Starke) Um die gunstige Waxmewirkung auf die Haul 
noeh besonders lestzuhaltcn, kann man die Enthdungen durch 
cin 2—3mal zusammengelalfetes trockcnes Leinen- oder besser 
WolLtuch hindnrchgehen la&seh {s Rild 4). Ein liesondcrer 
Vorteil diescr Behandlxmgsart liegL in einem noeh sturkeren 
IlautreiZj dcr dann auch die tieferliegendcn Organc cnl- 
sprechcnd bceiufluBt. 


2. Die BQttheJe At ladling 

a) im loscn Hautkontakt (geringer Abstaud von der Haul 
Besonders gvmsligr Wirkungen konnen wir durch die BilscIicI- 
enlladungcn crbatten, ± h. wir bringcn die Eleklroden nieht 

3D 


3. Die indiiekte Behandlung 

Die indircktc Behandlung ist wo hi das erfolgreic lisle und 
wirkungskraftigstc Mil lei zur Hcbung dcs allgcmeinen Gesuml- 
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4. Die Figuration 

Die Kulguration is l die bltUartige KiUhidung cles HocU- 
frequenzsiromes aut die zu buhandcdmle Stellc durdi die Ful- 
gnralioiis-Elekirode. Mafi wendet sic hauptsachUch an ziirjEni- 
Icrnuag von MiObiddmigen aut der Haul, wit Piekel, MUe^ser, 
Wnrzcn, Leberllcckc, Jiuhneraugjm, Wucherungcn usw. (sichc 
Jiilrt ft), Dabci ist zu beaclilen, daB die GU&IluIIc an ihrer 
Spilze eiliehfc Millimeter liber die Mctallspilzc huiausragl. Der 
Strom 1st dabei so milde cinzuschallen, daB er geradc iioch zum 
Ueberspringeit des J’niikeiis reicht. Nun behandelt man die m 
eiilferncndcii SleUc, bis sie sidi weiOlich verfarben. Hanrielt 
cs sich urn groflerc Gtbilde, sobehandell man zu diesem Zweck 
verschiedene Sie Hen derselben. Bed der Fu Igurat ions behand- 
Jung enlstehen im De- 
gensatz anderen 

kid nr lUntuiLgi II und ^ 

Wimileii. ,i msi v-. ml y?^%. 

s!:,l'ks'i' X: I'Im imuI- i ; 

dn ml; verniieden % 


Abb. s. 

Die indirect# 
Erliani! Lim? 


nit dcr MetfllL- 
ELeklrmJp oder 

Jffin Sat urn tor 


heilszusl andes Sie mgl die Zelfcn mid den Safle umlaut zu lei)- 
hafterer Tatlgkeit an Man nitnmt diese Behandlung in folgen- 
de r We tec vor : Die Mel a I i-EIe k I ro rle Oder dor Sate ra lor wird vo n 
der ssu behfuidelndcn Person in die Hand genommen (Bild 5), 
worauE man den Si rum einldtd. Einc zweite Person ninimi 
nun die Be h auditing dadurch vor, daB sie mil den Handcn 
die dcr 13c hand lung bedurftigen Stellen massierl hzw. leichl 
Uestreichl. Die Hochfretpienzkraftc worden am und im K6r- 
per dcs Palicnhm uberall dorthin gcfuhrt, wo dcr Behflndelnde 
seine Hande liinlegl. 

Wichlig 1st, da(5 die zu hchandclnde Person bci diesem Yer- 
fahren moglichst vor Ableitung der Stromc gesidierl, d h. iso- 
iicrl 1st. Am besten gescliieht dies t. Bworm sie aul cincm 
Sofa oder Belt liegL Bei dieser von citter zweiLen Person vor- 
genommenen Massage werden die Uodifrcqucnzstromc durch 
die Hande des Masslerenden geld let und zieheii durch den 
Kdrpcr des Iclzlcrcn erdwarts ah. Am Ende dieser Behandlung 
soil erst der Strom ftusgesehaltct werden, die die Hilfsporson 
itire Fingerspilzen von dcr HauL des Be liandc lien abhcbL 


33ie FiilgLirAbioM 

Hilt dcr 

Fla l*miil ton*- 
F f |«ktr<MiR 
(Watwn’MinnAUnn) 
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\bk 7 , 

Die Auflfedttfig 
mil d?r Metall-Elek 
Irode cd-pr dpm 
Satu;ratar r 


Man kann tlcn KOrpcr aueh cinfiif-Li mil Hodirreqiienzp’om 
atiDamien, selbst wenn koine andcre Person fcur Massage bored 
i sS i-'s genugl in diesem Fallc cinfach, daB man die Mclall- 
Eleklrode odcr den Saturator abwechwdnd m tier eicun. dann 
in der anderen Hand halt und den Strain clwa -i Mim>ten 
amdeigcnd dnscliaHel. Aid diese Wt isc wird tier ganzti Kor- 

ikt ainvc’chselnd gehw. und mil laden, wodurch. cm Gclulil 

der lie!cbim& tier Kraft him! dcs Wohlbeliagpns ausgelosl 
wird. I He Anfladnng wird ulicrall da angewandt. wo es sicli 
urn nervose Leiden, Sclnvichc- Oder Ki-schopfong^usLuule 
Imndckk swterdem bei Afagespannlscim lirmfidunfisorscliei- 
miRgen, Schlaflosigkeit usw. 

6. Die Oiondn halation 

Die Oxomnhalalion wird mil einer besonderen Elcktrodc, deni 
t}zoni n h a la lor, vor gemnnmen (s. J Hid 8) n zoninha I alioncn 
h'abeh bei heidjimcndcii Lungenlcidfip s ] Ialserkr onkungen. Iiron 
cilia!kidarrli. Asthma und andcren Leiden gewjsse gnnstige 

Wii-kimgcn und Ileik rfolge gebmchl . 

\\ tfihi verschicdenc Arlen von Inhalations-1Jeklnidem Sie 
unterscheiden nich im VerfiiLchtigun^- Iww. Zersliiiberpnn^p 
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Uebcr die Inbeirirbseizung der Inhalalions-Elektrodc lsisse man 
sich helm Kant' unterriclden Im allgeimdnen wird beim Vm- 
brauch naeh tie in Einfiillrn des Inhaialionsoles a in vuiicil- 
haftesten Eukalyptusol mil 10% Menihol — der mil tie re 
TcH dor im Handgriff bcfmdlichert Inhalolions-Eleklrode mil 
tier linken Hand umfabt, mil tier redden Hand pumpt man 
millets ties Gurtmiiballcs Langsam und glcichmuBig Luft in 
den InhaUd or und a line l d:is Gemisch von Oel-Gfcon IkT 
tin. Mehr als 10 Alemsiige (nieisi mir o —S) l»i anstoi- 
gcrulem Slrom soli man ukhl mac lien. Ls muU flber vor- 
sichlig und nicht in star ken. SloBen oder nitkweisc gepumpt 
warden. Dureh sanfics Pumpen uml Ijingsaines. ruhiges Inlia- 
Ucrcii cradl man giilc Wirkiingen. Deis Ansatzslfmk wird im 
Abstand von ciwu ,“> 8 cm vor die Xasenufftiling gehallen. aber 
nicht in diese ein- 


geffthrt — das isl 
falsch utid scbadeL 
weil die sliirke 
OzuncntwiekluEig 
atif die zarten 
Schleim haute fd- 
zend wirkl. E&sind 
also aus einer gc- 
wissen Entfcrnung 
tile licilentkn 
Iv rdf to einzuleilen. 



Abb. 6. 
Djc I ti ha.la.Liort 




VII. Erkrankungen 

und deren Behandlungen 


J)ie Hodifrequen* in iliren mmsmisfttclien Ail* 

uemUmpeu lwtrad«eti milt ah Gausses ™ wn- 

verckidilictitB Heilrarfflkreir astir all^enieiDen Star- 
kin^ der Nerven und GeJumfunktiooeii for, isl 
tin Aufbautr und Urnahr^r der Muskchl und deft 
Blqles, «Sa Zerstbrer siller uogemiodea, freniden 
und kriuiken Stnffe und ein p h vs iolo packer An- 
reiser fitr Au$ pum&t‘ measAliche Korpersyslem " 

Dr. MwiJicf 


Dieses Biichlcin hat sich nkkt die Aufgabc gestcllh elneii voll 
aiiindigen Ueberklick nlwr nils vorkommcnden beaundlieita 
storungcn xu Meten. I-& sind vkltnetn die Eikrmikuiipn hkr 
KTlsammfingefaGt, nuf deren Ablaul Tniltels der HocM requenz 
liehniuUunj? EidfksG genommen werden kmm oder deren Bespre 
chnng im AnsrtiluB an ahnliclse Ertrankungeii rats am erschien. 


Von ik-ii Erkrankungen der Bewegongsorgane situl die Yerun 
dcnmgen an Muskcln und Gc teuton tier liochfreqiienzbchanih 
lung tsesondcTS zugfinglich: die Kraiifchdlen am KnochengerusL 
sind uictit alie fur dir Selbstbeh and lung mil Hochh-equeiiz ge- 
cignet. 

Die bekanntesle, den Knoclten bctrefrenfo Unbill ist der 

Knudieuhrudi. 

Hr bedarf der sachgematon Bchiuttilung, um well ere Verlelzinv 
gen der Gewebeteite durch die Bnichendcn Oder t in faisches 
Zusamitiemvachscn der Knochcnendcn ssu vcrJiindern, Durch 
den Knochcnbruch wird das betreffeiuk Glicd auf Wochen ge- 
brauchaiinrahjg. Die Muskidatur wird infolge dtescr UiiLMigbeiL 
schwitcher, sic nimmi an Umfang all, Drirch die Yerhnnde, die 
bride Knoclicnendcn in tier I'ic-liUgeu Lage fc&thaHen miisscn, 
bis rlne Xusamnienlicilung eingclrctcn isL grist die Hault&tig- 
keit an der belrcffenden flegcnd ziirfick, we it die Haul der ge- 
wolmten Reise von Lnft unci Wasser enlbchren mufi nnd jeder 
MoglachkeiL zug AusdiinMuiig beraubtwinl, tfach Abnahme ties 
Verbandes leislcl nun die I loehfrequonzbehandluiig wertvollslc 
Diensle, Die Gebranchsfah igfceit dcs Gliedes kann mit ihnr 
Hilfe wosenliich schneller xiiruckgcwnnmm warden, An all- 
gemeinen MaBnahmen unterslfdzen die Wicd^rhersLullung ins- 
IH sondere 3angsam gesteigeilc ItewegLing. 1 eicbit Hoehfre< 1 menz- 
massagen. Lull- und Sotmcnbuder 

Dio Hochfrequcnzbettandlung wird 2—3mal am Tagc an- 
gcwandl. und ^war bedient man sich cinmal 5 Minnien king 
der Flachen-Elektrode (0), die nnler Sireichen und Kreisen auf 
den frulutr clurch den Vcrband bedecklen Tlautparlien bin und 
her bewegt wird. Die anderen .Male venvendcl tutin die Massage- 
rolle. Man benulxe miltelslarken Stroin 
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Ubriisi) vcrlfwfl ilie Nuelibchandlung Ik-l T uberk ulosc 
dcr Knochen, Iw-i Syphilis dee Knoehcn und bei linl iin ■ 
<l u ii g dc s K n o c li e n ma r k s. 

1st fill Fall, Sell lag oder StoB nicht so stark, daft tr £mcn 
Knochcnbrucb herbcifuhrl. kann immerliin ducli die *ulkre 
11 ullc des Krwxdwns gereizt werden. Es kommt daiin %u emcr 

K iioolk enhnuten t ziinrlii ng, 

Sio kann auftcr <Uncli efoie Vcrlctzung auch als Folgferschd- 
nunii infcktioser Erkrankungen ont&tehcn. 

I He aknlt! Form ffilirl zu hefLigen Schmerzem Fiebcf. oh 
lie her Sehvvcllung und Rutiing. l)ic ebromsche Form 
mdst nur SdiwcLlung und geringe Schmcrzhafligkdt, namenl 
lieh bri Bewegung und hei Druck. 

Die HockirequenzhekamUmuj: Mittels dor Fiachen-EIcklrmU- 
(U) wird die sctimerzhaflo und leicM gescliwollenc C«cgeiul 
1—2mal liiglich je :i o Minultm lang Ulianddl Man luhrt 
dioELcklrwIe in kreisenden und slmclwndon Bowegungen 


JoChCWUM 

Qot'B-ifirTr 




't*r 


5<« L rtS*l|Wi 


Sfl^lWrpfiani 


B' u r .|r; ' 


ijt*r«.-n-|pi , >w.;hrn 




Stwkh* 


Ofrtrv: he hk^L nothin 


luPESrtif 


hlindftipu 


Fi*VJ$rali*Jir L 
F.fl^*rj.-'rtnkn 




5*.l>ehrae«* 




£eh enqiiKkr g. 


Abb. 1*, Da* murahllcb* $kcEi!l[ r 

Bc&oMcrs sind falschc Emahrung und unguns tige Lebtiis- 
ix'dingungen des Kindcs Fir das Entstdien dor unglisclicn 
Krankheit vc ran hvort licit zu machen. 

Es durflc fin lunch tend stun, daB die Behandlung duet* Kr- 
krankung, die dcrurl in aUgemeinen Unguiislvcrhallnisscn ihre 
I'rsfldie hat. auf AbslcHung soldier Ucbd ausgehen imiJk 
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Die Ernahriing solchcr krankcrL Kinder soil schr vie l Gem use 
und Qbst cnlhafton, besonders in roller Form, Flaschenkindern 
fi ibt man den Prclfcafl roher M6hren oder rolien Senates, den 
man an* den in oin Loinensackchcn geTnllten. gcwjegten be- 
mrisen ausdruckL Man kann slattdessen Audi ApUdsmensafl 
oder mil Bicnonhonig gesuBten Zitroncnsaft venvenden, oi 
Flejscti mill Ei bevorzuge man zur lirnahrung die Mi do 
praduklc* Doch soil man tfiglich ntcht iiidir als cm lialuos 
Liter Milch geben. . 

Au&crdem mull man dir Kinder aelir reichlich Luit- und 
Somicnbader uiftehen lasso n. 

|)ir HochfrequcuzbchcmdlUp^ bestehl in zweunal LagUcli jc 
H—g Minuleu lang vorgenommenen SUxdohbewegimgcn unL dcr 
FLadieuElekLradc (0) fiber den ganzen K&rpcr, und /war vom 
Hols und von den Uundcn zuni Herzen Inn und von den In ton 
aiiss her/Avarls, Dcr Strom soil anfangs schwadu uadi cm 
wdchi&er Bdumdlung imltelsLark genonimen werden.. 

Yon groiteni EmfLuB auf den gcsamUpi Orgatiismus ins- 
besondere auf Hera, Lungeii und Hlut, ist/dic Ozonzufulirung 
durdi die Ozonmhalations-FJektrode, die Laglfdi eimnal 3 bis 
5 A Letiizuge ln*i deni Kutde angewandt wenk n kann. 

Von den Erkrankungen der Gelonkc slnd die enlzundllcheii 
die txxlenlsamsten* Man sprichl je nach dcr ZciUlauer der 
einzelncn Krankheilcn liicr, wic unch so list i miner, von del 
akiiLcn, dec rasch eiirsdzenden und schncll verlfitifonden rorm, 
und von der ehronischen, dcr Finger dauemden Erkrankung 

Der ah life GdenlErbeilinaiiamuS 

isl cine sclir schmcrzJiaflc, fiebcrhuflc Erkrankung, die Jtaupl- 
sachlidi Menschen im Alter Von 15—3D Jahren befall L Man 
sichl sic besondcr.s uadi Erkult ungen und iin A n sc hi uB an 
Llals- und MandclentzQndungeji au ft re ten. 

Die Krunkhcit kann aus voi le r Gcsundheil mit ScliuL tel frost 
cinsctzett und dn oder nid i re re Gelenke befallen. E$ konneii 
sich such erst ebi paar Tagc Jang Iddite, zichende Delenk-und 
Ehodcrsehmcrzon zeigen, die anfangs nur von leichiem Hebor 
bcglcitcl &ind, dann al)er werden alU: Ersdicinungcn sclir heflig. 

Die K tank licit spring! von Detent zu Gclenk. befit I It fcucrsl 
die Glieder* unci zwar moist die unteren, so daft Knie- und 
Fuiigeknk am anffdligstcn crschcincn, und dartacb besonders 
I unit Eg das SchuUergclenk. 

Die geschwollenen fidenke sduneracn sehr empfindlidi, so 
dull die Kran ken unvermeidliche Korperbewcgungen nur mil 
grolllcr Vorsicht und Sdbslbcherrsdning vomctimcn. Die Haul 

10 
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filler den Gelenkeii isl moist slack gemlct, sieht gl&itzend aus, 
wdl sic durdi die vornu hrlc Mfisdgkeitsansammiiing gespannt 
wird, und ffihlt sich schr beiB an. 

Die ubrige Haul ist fast immer mil rdchlichem, stedicnd 
sauer rSechendem Selnveifl bedeckL Im weilcren Verlanf zoigl 
sich oft ein me hr oder weniger verbreltctcr Hantaussclilag 

Von groBter Widdigkdt isl die BeacbUing de-s Herzens, das 
ohnehin durch den Fioborzuslaiid slack in Ansprueh genonrmen 
wird. Aber schr Ieichl bcKNE die KmnkhCit durdi Versehlep- 
pung der Krankh disk dine auf dem Blulwcg iiuch den Ilerz- 
niuskd uiul die Innonhaut des Herzens. Dabci komint es schr 
luiufig infolgc des eiilzundfoan i n Prozcsscs zn bleibcndeu Ver 
fniderungrii an den schr /art gebaulcn Klappcn. Die Folgc Ft 
t i n I Icr zklap pen fob lor r 

Das AI lgemei tilicfindcn isl schr stark mitgonoimnen, die 
Krankon fulilen sich schr elend, iciden stark unter ihren 
Schmcrzen. sell la Ten sclilecht, haben keinen Appelit. 

Die Bohandlung muB anfangs vor alkin eiuc allgemeine sein. 

Die Kost sei in5Big und ieichL Sic soil vorwiegend bestcheii 
ansGomOsc^rohcm Obst, Bulterbrot, Dick milch. Allcs in kleinen 
l'ortionen nudien, man kann lkber hiiufigcr essen lassen. 

Als Del falike kommen nur Frucbtsaftc oder VVasserin Frage. 
Doch sol! man die Fliissigkdtsznfuhr indglichsL dnschranken. 

Man serge fur rdchllche LMtung des Krankenzimmers. 

Die //ochfrequenzbchandhinq beslcht in vorsidUigem Bc- 
strciciiL' , ii der sschmerzhaTlen Stcllcn mit der Hachen-Elck^ 
trade (0), Man yerwendc Fiir jedes Gelcnk 6—^8 Minuien und 
bo handle jedes tagiich zweimal mit initlelslarkcm SUx>m. Spater 
energischcre Bohandlung mil dem Vorstarfeer odor Xeni n- 
lunseL Von Zeit zu Zeit morgens allgcmdne Aufladung des gmi- 
zen Keepers 3—o Minuien, mit dcr Metal I-Elekl rode oder dem 
Saturator abweehselnd in der Mnketi und redden Hand. 

Andcre Forme n von 

akuter Gelenkeiilziiiiduii^ 

kotmen bervorgerufen werden durdi die Erreger dcr lulh r- 
kuloso, des Trippers, aucli dor Syphilis, oder es kann sich um 
Diehl {&. spiUer) handdn. In dksen Fallen wird fast immer 
nur cjn einzeltiGs Gelenk be fallen, cs fehlt dio sprunghaHc Ver- 
brcilung <ier Entzundung iilict 1 mehrerc Golcnke. Audi kann 
ini Vor I auf cincr Blutvorgifhmg vim* Gelenkentzundung cin- 
Irclen. 

Dio Htjchfrcquenzbrhandlling Nel>en die arztlich verordnete 
Beh anil lung des Grundloi ilons soil die Ortiiche Hocbfi’Cquenz- 
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Itduimllimg dcs befalleneii Gdenkes irctesi- Man best mdddsis 
cut 7 . ii n cl I ichc (i elen k Mini sc inr l' mge t n i hr zwe i ma 1 1 agl lc 1 1 jc 
S-- ill Minutcn lung mil dcr Flachcn-Eloklrode (0; bci in der 
crstcn Wqche sehwaeheni. dunn mUlclslarkcin Strom, brim 
Abklingen der Erschciiumgen i&rwcndd man fur cine swede 
BefaandJung die Massagerollc. 

Der throDischt Gelenkrheiiniat’siniis 
kaiin sich an v inert akrthm GelenkrheuiiialismuK ansdiHeficn 
odor anch selhslandig, schleiehciid enisle hen. I liiurigt‘ l.vkiu- 
Lungen uni L DurdmOssungcn. Wcdmeii and Arbcdcn m niHJ- 
kallen Ran men bcgiinsUgen win Auftreten whr. 

Die Erscbcmuiigen gleichen denen dcs akulcu Udcn kriwuma* 
tisnms, cloch f (diU'n a I It’ enlzimd lichen Ei-scheinungem 

Die Uochfreqaenzbehuntilun{j, Rei dcr Bchamiking sol man 
nicliL allzn zaghafL Man erreiclU soast nicht sehr viel. Man 
sdzl dir befailenen Lfrlcnkc einer energischon lluchrmpenz- 
hehandlung aus. Zwcimal am Tugr Jjearheitd man die tic- 
lenkc it 1 3—lOMinuten lang mil dcr VersLarker-Elcklrode {£). 
odor mil dcr Fladicn-Elcklrodc (0) ixi gulem Llaulkonlakt mil 
miUelstarkem Strom. Wiclitig i*t ferner anch die cbreklc Be- 
haodlung inlt dcr Melall-EIeklrode mlcr dem Saturator. Die 
Kwcite Person behandell die bctrefFendcn Sidlen masswrend in 
dcr Richlurtg scum Herzen hin 

Man unU-rslTilzo die Wicderkehr der vollkomiiiefieji Bcwcg- 
lichkdl (lurch Uaufigc Uewegungon, dine daW die Dolenko 
Ml I m i stark 7.u hclaslrn, 

Andere 

ch roni sdie G rleti ken l*iind an pen 

gchen mil slarkcrcn FlQssigkeitficrgussfii in die Gehiikhnhic 
cinher 1m weileicn Verlaui warden die Rewegungen starker 
gehemmt, Die Ursachc befelll oft in Slofi ? Shir*, Ueberun- 
slrctigung odcr liegl an ciner infeklion, 

^ Die Hockfrcqurnzlwhfmtltung ist ebenso, wie cs brim clironi- 

sclicn Gehmkrhcumidismus beschrieben wnrdc. 

Tkijcdcr chemise hen Gelenkcnlzundung soil man sich KLm - 
licil verschaffen, oh in der FamiUc Tubcrkulose vorfickomraen 
isL oh die erknmklen Persoiuoi in der Jugerid ail Skntlidose 
rnler an .,Dnisen“ gclllten liabem Anf diese Wcisc crlialt man 
leichler cincti AnliaMspunkl dafur. oh cine 

t ii berk uliise Gclen kerk ran k m n (i 

corliogt. Chnmisebe, auf ein Gelcnk bcschrankle lin tziusebmgen 
si nc I bci Kin den i mid .Tugendlidicn vorwiegind luberkuloscr 

' n 


NiUnr. Dor Frozeb beginni ineist schfeiehcnd, kann aber im 
AnschkiR an cine Verletznng ndcr cincn JiHligen Anfjirall aucli 
pliltzlicli an rirrleji. Das Kind sellout chts krankc Gelcnk und 
sucht es zn cnl J as ten. Anfangs zdgl sich cine hmgsain ziineb- 
memktj nocli <lcr Form des Gelenks cnlsprecheiidc SchvvcUung. 
An den Knochenenden find el man bci I > ruck mil dem unter- 
suchenden Finger Sehmcrz(Hinkle. Xach einiger Zeit geben die 
(iclenkumrisse in eincr id Igcmcimm spindcUbrcuigen. Gcschwulst 
iruler, die das ganze Gclenk umgibL Die Haul d&rut>cr ist auf- 
fallcnd bl&fl, natiezu weiB. Die MnskulaLur nimml schncll an 
Uni fang ab r Das Allgemcinbefinden hangt von dcr Schwere 
der Orllichcn Erkrankung ah und davon, oh anderc luberku- 
Idsc Frk rank ungen gleichzeilig bestchen. In viclen Fallen 
slchl tnaliiges Fiel>er r 

Die Bebandlung bcslcht ver a Horn in dir Bckampfung det 
Tuberkulosc. Die dazn nolvvendigpri Mn Bn all men lasse man sicli 
vnm Arzl vorschreilwiK 

Die Ilochfrequenzhekundlunff* Sic beschr&nke sich an Tangs 
anf die Bcliandlung der ge^amten ilaut, wic es bid der Rachitis 
angeralen wurde. Ersl, wenn dcr Prozefl ausgetieilt isl, nebme 
man cine Bn hand lung dcr Gelcnke vor. Hier i-ichicl man sich 
nach den Yorschriflen, die fur flic Bebandlung des ebroniseken 
Gelcnk rheum atismus gegebon wurden. 

Die entftlellcndc GcUiikenlziindllllg 

hat ibren Xamcn daher, >vcil es bci dicscr AH dcr chronisclien 
Gdenkerki-ankuiig zu einer vGHigen Aendermig dcr Gelcnk- 
form kommt. Dieses Leiden cntwickell sich mcisl seblcichcnd 
unkT leichlcn Schmerzcn und rufl ein Gefiihl von SUdlheil 
hervor. An fangs kann cine geringc Schwellung bt sicken, aber 
dami tritl die Formverfindenmg des Gelenks in den \ order- 
grund, die Muskulalur schwindeL Am Ramie der Knocbcii 
hi 1 den sich harle, mil knolligen Voispriingcn vcrscherte ^ dlste, 
^ die man mil dem Finger filhlen kann odcr die sich bed Re- 

wegung dnrch grohe knari’cndc odor knackcnde Gcrausche bc- 
merkbar macheit. Die Hcmmung dcr Beweglichkcit sdireitel 
allmfiblicb fori und katm znlelzl ganz aufgeholxm werden. Fs 
werdon mcisl fdtere Leuic bcfaRen. 

Die Bebandlung verlfiufl ebenso wie brim chronischcn Ge- 
Icnkrheumalismus P 

Bcstchcn Scluncrzen ini FuJJ, so brauehl man nicht gleich 
cine heftige Gclcnkenlznndung zu IjcTurcblen. Namentlich Imh 
P ersonen, die in lelztcr Zcil reiehlidi an Gewiclit zugonornmeu 
hnlien, wil d rmm an cinch U'ginnendcn 
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Abb, 10, 
Energioche 
]ifti;sndhi]i" der 
Schulter- «nd 
Riickenpailieji 
m il Vecslii rktt 
fifklndc 


Hochfnqucnzbektmdlung. Zwciinal eiih lage bchandelt man 
lie Fuftsohlc mit tier Massagerolle, je 5 Minute n Sang. In tier 
rslen Woe.be verwcudd man imiltelslarken, dann slarken Strom, 
Durch Eimvirkung von slumpfcr Gcwall kann cine 

QueUdiUDf 

enlstchem Sic isL cine harm lose Verlctzung, die zu einem or\- 
lichen RlnlcrguB fuhrt und druckschmwzhaft 1st. I>urch Zcr* 
seUung ties Blutfurbsloffcs verfarbt sicli allmahlith die Haul. 

Die Hochfrequcnzbehtmdlung. In den mien Tagen bchandclt 
iinm die vcrlarbtcn odor geschwoltcneii liautkulc awennal lug- 
heh jc 3—10 Mi mi ten mit dcr FIArhen-Eleklrodc (d)> die mil 
miltcMarkcm Strom bcsdiiekl wild. Spy ter verwendet man 
7 ,u r Eweitcn Tagcsbehandlung die Massagcrolk 1 . 

Wird CLP Gelenk fiber seine rcgetredite Rcwegnugsmoglidi- 
kdt beanspruchh koinmt es zur 

Y«r«laudaUBg. 

Sclmcii, Binder und Mu skein werden stark gezeirt, die Gelenk- 
knochcn kchren aber in ihre idle Luge mruck. Es komnit zu 
eiricr schmerzhaflcii Anschwcllung, die sielv oft mil einem I Hi L 
erguQ vergesel ischaftet. 

Als RelmndlungsmabnaUme soil man sofori den vcrleULen 
Teil ruliig stellcn, cin misses Tuch fesi urn das Gelenk scblingcn 
ur id es gut umhuilem Wird dcr Umschlag trockcm muB cr 
emeuert werden. 

J)ic HQChireqmnzbdmndlung bcschleunigt die Wiederher- 
sldlung und lindert sciine]l die Schmerzem Zweimal laglieb 
besLreichl man vorstcMig die Schmerzstellen mil dcr Flfienen- 
Elektrodo (0). MiUeMarkej Strom IfilLU man jedesmal 5 ms 
13 Minulen lung einwirkem 


Ikstehl dcr Verdadil. dab cine Sc line gerissen ist oder gar 
cin Knochen abgcbrnchen wurdc, soil sofori dcr Arzt gerufen 
werden. 

I hire h cine GewaJLwirkung au£ die Gelenkc konnen die 
Knochen a us ihrer Lage gebracht werden; es kann dann [lulter 
zu cincr Zcrrung der Sebncn. Mnske]n nnd Bander auch zu 
eincr ZcrrciBimg dcr GelenkkupsoI kommem Fine solelic 

Verrenkunp 

erkennt man an dtr veranderlen Form des Gelenkas. Es IrilL 
sofori cine schr schmcrzhafle Schwclbmg cin, nnd dcr ver- 
renkle Knochen wird in seiner rfcgelwidrigcn Lage federnd test- 
gull alien. Es mull sofori cine sachgemABe Einiichlung durch den 
Arzt vorcenommcii werden, sonsl ciilstchen bleibcndc Schaden. 

... . . ... . r_ 1 I 1 . r_l.i_ 
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.mil NicderseldSgeu zmiehuien end dureh Marine geUnde 
worth'd- 1 licse Resellwevden kdmien dureh (lie verscha ilcnsk l 
trsuehen hervnrgerufcn wrdeii. l , -s kwni *«h ' ,1 " 
kimgrn lies Xcrvcnsysteius liandeln. mu unnimchondc l^Jb 
keil dcs l):irms, es kon.ien RhdgeraBerkrankunge.. schuld scm ; 
es kanil sich mu Bliitarmut Liandeln, bei hrmicn um ' cr, ^‘ 
rang tier t.ehiinmiiler KnLziindung dw l ntcrlrihsnigime. an 
scUlieOILeh ka.ii. es sich umdi in PhiltruBbeschwrdrfn (sal- 

S. 10 liajiiklu. , -,^-1 

riiiilihiingig vmu (mmdlyiden wird man. um erst emmnl 

die SchmcrWU m 1 in (lent, cine 

Hochirequmzbehiwdhim vornchmen- Mliii \^vevM tUv 
Schinrrzgcgend zweinud liijilich je Muuileivnilt (lei 3 Ll ^ 1 
I-lektrode 10; und tfnuul UW|dj "'it <lel ' 
m Mi, mien lang. Yerwenilel wird mimcr mdlyW- rUi Strom. 
Audi die indircktc Hrhandlung 1st liuT vorleiHialt, 

Her akuta Mu&kelrhtumatisinus 

ciilsteht aus Min lichen llrsachcn wiu dee Gelenkrl.ciiinalteiniis. 
Dock koinmen heide Krkrankiingcn ktium jemals /.usamnieil 
voi\ 1 in Gegensatz zum iiclcnkrhcumatL&nnis, lUi hwac _« 
Icnke helal11'. bcschrankl sich dee Muskclihcuinalisttiws fast .in- 
mpr .lid eine Muskelgruppc. Hr eillslelil binders wc n. 

cine eiilblilfltc oiler schwilzendc Kftrperstclle del Halle du 
Zugiuft ausgesetzt wird. 

Seiir Ilhi dig wird die l.cndenimiskulnlur befallen, es ent- 
slcht tier ..li e sense h ii B". Oder die Halsmuskulalur wt bc- 
Irolfen. man spricM von ,.S cli i e f I. a 1 s])er helal enc . ns^ 
fuhll si el. hart und zusammengezogcn an. be. Itmek 
wrgung seb merit ei l . 

Die Uochfntfuenzbt-hawnuug tat liter gan* Istamdem *«- 
Bcnehm mid fiSrderllch. Man verwendet fur den Schicthals Ik 
H als Eleklrode (3). suns, die Flachen-Elektmite » te- 

liandell xweimal taglich jo 10 Mmuten mit mi lelst.uki 
St rumen. Hal die Hmpfimliichkeil fast gaim nuehtlelasscn e- 
streichl mm. decimal laglieli je & Minutcn mil dee Massagcrollc. 

Her dironitche M.iskclrheunialtaroiiB 

1st vie) hurtniickiger, Die Schmcm-n wcchseln in threr Sliirke. 
ort kaon man in den Muskeln hfirlere, besomlcrs dinckemp- 
findliclic Knotchcn ftlhlcit. 

J Jiese sind fur , 

dk- Ifachfn'qmnzbrhamttung v»r allem 2u tajchtcn. Man be- 
slreiehl sic zwein.al laglich je 5 Minute., nut der Massagerolle 


und anile rile ill verwemlcl mim je ■> Mi mi ten aid die Ltehnnd- 
lunji der Umgehung. Man sel.allc mUloislarken Strom cm. 

itesomlers hartnB^ige" 1 Htieiim&iisniUS, I*eiiias 

ustv. wirkt man noch starker uls dureh die ynrstehend he- 
scluielwnc.. Heliandlungsarlcn eiitgegi n dureh du Ws.U, hu 
HLeklrode mit Zapfcn nder den \ervenpu.seI. Sonsl Ik hand- 
limgsform um! -dauer wie vorstehend. 1 esniiders u., U I a l 
wirkt man auf Rheumatisinns auch dureh indirektc Ikhaiid 
lung oin. 

Eine >1 imkeLzt rrmip 

kiimi hei ubcrmaUigcr BeansprueUang cinra Mustoyls und un- 
gesehiekter Uewegung einln leu, etwa tain erlieiKii A s I 
tuiniLUingsmafiniihmen legl man emeu feuehiet. \( rband an. 
sellout den Muskel cinSgc Tags und forderl die Heiiitng duieli 
HochlrequrttzbeluiiidluiW- die lagUcii tayciutal '"‘J fj 111 !'.' 
slarkcm SI rum verge non. men werde.i mull. Man fuhil i 
Fine lien-Elek lraiie (<J) in leichtcii Sl reielib.-wegimgcn jedcsinal 
7 s Minutcn itber die wrlfitzte Stcllr, 

Eine 

SehneQMrreiUiinK 

1st an der I.uekc zwischett den hidden SIDmpfon iu erknim-n 
Oder (lurch den Aiudall eincr Bewcgimg. Man >m^ ‘‘inen 

Cliiriirgcn cine Nnlil Cornell men lasscn. Ihe Nachbih.mdlung 
yeschiehl mil 

//ochjrequr ft: wit* vtjrslche ml. 

Bei wiederimller IVbcranstreiigung ein/elner Muskeln kann 

vs, zu ^incr . 

Sehne nsdie idenent* uml i m je 

koinmen. Die Bcwegung tat «ohr sc lime,Khan. Die KnteOn- 
dungsproiluktc werden sehneller bcseiligl. und vor allcm wci- 
<U )7lie Schmerzen gclindert, wenn roan emc regelnmliige 
Itoclilre^beha^Umf, .. Zweimal tMbd* ^ 

slreiel.t mm, die srh,„er« ndeSlelle vor.siehhg mil : ’ 

lilektrode (0). jedesmal ehva 5 Minutcn lung nuL ^tavachem 
Strum, bei Ruckgang der Beschwerdeii nach eimg. n lugm 
initklsiarkcm Strom. 

.Einc Iciclitere Form der Muskelubei’anslrcnguiifi isl <k r so- 
ficnaniitc 

MujiktlLater. 

Im A use 111 nil an die ursSchliche kdrpeilichc Aiislreiigung liy- 
haniU'll man die he I ref rend en Ifiiskelgrappen HI Mumleii Ung 
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mit dcr Massagcrolle bei milletelarkem Shorn. Dicsc Robatid- 
lung kitnn man vor deni Zu bell ge hen und am nuehslen Morgen 
1»eim Aufslchcn wicderliolen, 

2. Erkrankungen des Getvirns und der N erven 

Den Einlrttl ciner unwillkurhchen, miiiewuGlcii Muskel- 
zusammeuzichung nennt man Reflex, Dieser Vor gang geld 
folgcndermaGeiivon&Inlten (vgl. Abb. 11), Ein Heist md dieHnul, 
t hva hervorgerufen (lurch Bcruhrung unserer Hand mil chirm 
lieiften Gegenstand, fuhrt zu drier Erregimgslcilung bn Emji- 
fmdungsnerv. Jtadurch hal cine Erregung in dnoin Zenlrfd- 
(jrgan, in einer Ganglionzellc slattgefundcn, \<m hicr nits winl 
die Errogung in cinen Bewegungsncrv fnrlgclcilet. es komnit 


<SpngHnn*in& 1 -rrt 



Myflk&l MoLnilaohe N u^cnjel r: 

II. ScikHIlB l' in« einfntllcJL Htflf-St* (nach ZinJtlf], 

schlicfiiidi stu finer Muskelzufiamnieiisriehung, f iner Bewcgung. 
dcm Zn rucks iehen dcr gercizten Hand 

An diesem Beispicl erkennen wir auch, wie cine hcltigc Lmp- 
Imduag, cm Sclmicrz, chic zweekmaftige Reaktkm hervm- 
ruFt Wir mtissen den Schmerx. den wir oftmaE verdanimen, 
als wichtigsl.cn Schulz gegen Gofahren anschcn. 

Die Nfervcn crldden durcli ihre Tatigkdl cine gewissc hr- 
sehOpftmg, die sich scklicBlich in Mudigkcit milkni. Im Schlaf 
erfolgl die Erholung dcr ursprunglichen Nervenkrafl. 

Yon den Erkrankungen des Gehlrxis werden hicr nur solchc 
erurtcrt, die zu einer Resell rankung korpcrlieher LcisLungcn 
fiihren. Die Seelcn- und Geisteskrankhcilen lietreifen die 
Acufiertfngen des Ycrslandcs und der Seele, Sole he Krankc 
bedurlcn vor allcin der seelisclien Behartdlunfc sic benutigen 
fine sachgcmuftc Pt'lrge und tleberwachnng. 

4« 
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Unler denErscbcinungbn, din bei Jirkrankungcn des Gcliims 
auftreten, unterscheidcL man zwischcn Allgciiicinsymptomcn, 
wie etwa Bewufiltosigkeit, Kopfschmerz, Erbrecben und den 
sogenannten HeMerschdiinngen> Sic haben ihre Ursache in 
einer ZcrsISrung ganz bedim inter Slellcii des Gchims, die sich 
aus den Ausfallscrscheiiuingen ; etwa Verlusl tier Sprachc Oder 
halbseitige Lahmung, ticmlich getiau bestimmen hissm 
Fine grolic Bolle spiclen unler den Ursachen, die zu einer 
I ; >krankling des zenlralen Ncrvei!systems ffihrcn, die Hlu- 
lungctt, Sic konnen zwisclicn die Haute rrfolgcn, wclche die 
Oberflache von Gehim und Riickcnmark bedecken, sie konnen 
al>cr auch die NerwhsuManz scllist du re h seize n und dadurcli 
Telle des Gewcbcs zersidren. 

Eiue zwcile Mflglichkcit fur die AUelbsung von T'-rkrankuugen 
i si in dcr herdweisen Erweicbung der Nerveiuubslans gegeben. 
Sie kann infolgc Yersagcns der Blulznftihr entsteben odcr 
durcb Enlzundung. 

Scbliclilicb koimcn aucli Gcscbwulslc Scbuld dal’an Lragcn, 
dLdA cinzclne Tcile des Zcntralnervensystcms zerstort worden. 

Es 1st cinleucblcndi dali nieiil aUc die Erkrankungen, <lic 
als Fo]ge cincr lienif&rmigen Yeniiclilung von Substanz des 
ZeillraIncrvensyslems auftrctejx hicr im einzclncn besproeben 
werden konmiv da ihre Rehand lung sc hr schwierig tsh 

Regelwldrige Blutversorgung des Qehtrns 

Wie in anderen Organen kann cs auch ini Gehirn aus ver- 
sobiedenslen Ursaehen zu cinei' Biutkcrc odcr zu eiucm stai kcn 
Blulandrang komnicn, 

Hhitleere des Gehiros 

k;mn durcti allc Ei*eignisse hervorgemfen werden, die m cincr 
Vermindcrung dcr GcsiiiiitblLLtnicngi- fuhren, i h Lwa slurkc Blut- 
vcrlustc infolge dcr Verletzung einer Schlagader, durch Blul- 
vcrlusle aus dcr GebLirmutler, dcr Lunge, dcm Harm, Aber 
aucb entzundliche Vorginge an jmderen Organen, z. R. cine 
Lungenenlzhndung verursaclien durch den vermchrten Blul- 
xurUiii zu die sen Slellen cine geringere Dnrdiblulung dixs Gc- 
3]inis. Endlich Iritt cine mangclhaHc BJutversorgung des Gc- 
hirnscin, wenn inrulge cincr uiigenugendcn Hcrzlatigkcil keme 
ausreichcnde Blulmenge in d;is Kopfgcbiet hochgepumpL wmi. 

Die R] li 11 cere flcs Gehirns auBerl sich in Briislbeklemmung, 
HcrzangsL Obrensauscn;esIritt SdiwmdelgeftUd, Schwerhorig- 
ki'il cin, f 1 ^ wil'd cinem schwarz vor den Augen Schlitlilich 
kommt Uebclkeit dazu, und die Bctreffendcn sinken bewufltlos 
zu Uodcn. Man IwKcichncI diesen Zusland als 
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Olmmadit. 

S5e kiiiiu aucli bei gcsunden Mcnsdien ^inlmclen nur infolge 
chirr ncrvuscn Ucberreizimg, ctwsi (lurch AuTregung, unan- 
genchme odor widcrliche Siiim si indriickt. 

Zur Bell nml Lung dor OhnmachL legt man dm bvlrciUnulrti 
Menselien lang bin. dffncl beengende iUcid ungsstiteke und sorgl 
I li r Zufuhr rriticlicr Lufl. Stirn und Sfhlarcn, ge^benenralls 
auch die Hcmgcgcnd. werden durcli kalic Aullagrn gekfddh 

Die Hochfrtquenzbelw^iiiing dcr Blutleerc vgl nachstehend. 

Bhiliibprfuilliing des Geliirus 

wirel bcobaditel bci enl?mndlichen Erschoinungcii 1m 
irubicL etwa SchlUipfesi odor Rachenkatarrh, Zu eitium wi- 
inch r ten Rlulandrang smni fir him kominl vs femerhm bei Mar¬ 
ker geisUger Tatigkoil, bei uberimlBiger korperlicher Anstren- 
^uiig und nach dem fiertuB von Kaffec odor Alkohol. Liidlich 
gelibrt zu den haufigen Anlassen fur vcrmehrlen RUilzustruin 
nacli dem Gchirn die starkc Bcanspruclning dcr Bauch prrssc. 
rhva bei anstrengender Stuhtenticcrung bci deni Spielen von 
Biasing intnieiilcn und bci Iiauligpm HuMen. 

Die HlutuberfuUung dcs Gehims wird empfunden als Blut- 
wallungen, aufsleigcndcs II ilKegcfiild. Kopfdruck. Das GcsicUL 
wird rol und Dcili. nil Iritl Schweifl aus, man debt die Hals- 
schlagadcr deutlich pulsicivn. 

Die Bchandlung richlel sich selhstverdundlidh haiiptsachlich 
anf Absteilung dcs uisiiclilichen Enefenisses, Daruber binaus 
emprichlt sich xxiv Endelimg dner augenbl irk lichen Acn de- 
rung cine 

IfaC'ftfreqiiFiizbehaiidliing, Hie liestebt bei Blutleerc in 
viei lclslundigrm Bcstreichen des liegendcn Korpens mil der 
FIaehcn-Eleklrode (0). und swat behandclt man mil mitlel- 
slaitai Slrt>mrn UaupLsiieliUch Hals und Nacken. weiterhiu 
Brust und obemi Riieken. Augenblickliehc Aendcrung erreiem 
man dureh Bcslrahlung ties RQckgrales, Llnlerteibes und der 
(Hx‘rscbenkel mil der FlScJhen- {0). Aerslacker- (J mlci buck- 
grat-Eleklrodc (6), .'a- K Mimden tnit sdiwachem. spater miHel- 
slarkem Strom. 

lici Bln land rang behamkdl man Heine und Leib. Kor- 
per hncldagerii. Fur die weitere Bebftlldlimg richle man sich 
uach den Yotschriflen fiir die Rcgclung dcr RlnlzirkulaUon, 

Der (ipliirnsHiliif 

enisle Id ilurch den Auslrilt von BM sms cinem liieisl durdi 
Aderverkalkuiig twsonders bruebig gewordenen BlutgefftB. Man 
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bcobachtel tlni Schlagantall da rum vor allem nach dein Ifl 
bis 50, Lebensjahr. 

Die BellajufUnig besehrankt sicli sofarl nacb dem Anfall mil 
lH L i|uemc Lager ung dcs K ran ken. der mil crhoMcm Gdrcrkdrper 
wricb utidbcqncm liegensoll. Danacji ride man solort den Aryl. 

Die HochfrequenibekantilunQ hat sich in dm erslen Woclien 
auf Streichungen mil der Flachen-Elektrorie (0) r.u beschran- 
ken, Man verwendc nur sebwachen Strom, Yornutt&gs streiehl 
man lanes am in etwa 10 Minulen \x>n Handcit und Hals zum 
Herzen, nachmiUags von den FuiJen /.um Herzen. Nach einigen 
Wocbcn verwendet man snillelstyrkcn Strom, untl scblielllicli 
verwendet naan zu cincr drillen Tagcsbtdi and lung die Massagr- 
roUe, Von gulcr Wirkung isl auch indirckte Behandiung dcs 
Kopies mil tk r Ms bill Elcktrnde odcr dem Saturator und 
iinschlk’liend Bestrablung mil der Kauiui-Iilcktrtide (i oder 5); 
fvrner liig] idle Oiioninhalalion 0 S Atemziige. Best rah lung 
u [id Mas^nge nacb Zeil. je ehva Tj M inulcn 

Epiiepsie, Fllbudil. 

Man versidU unlcr l lpitepsic cine Erkrankung, bei dcr bbU- 
artig Miiskelkranipfe rinsetzen, die mil vollstandigcr Bcwnlit- 
losigkeit dcs 'Kranken verbunden sind. 

Oft grht dem typisdieii Anfall eine ^Vmliirnirang^ voraus, 
die dem erfabrenen Kranken Gclcgenhtil gild, die Gefahr 
groliercr Verlelz ungen zu vcrringeni. 

Man serge neben ar/.ILichcr Bcbandlung fitr rcizlosc flciacb- 
arme Emalining, vitd Aufenthad in h’iseherLufl. doch schulze 
man den Kopr vor direkter Besonnung, 

j)ie fli>chfrcqiic^behaiutlun§ ix^slelu in massiercndeun Ik - 
strddien ties Kdrpers. namentjich dcr Umgcbung dcr Wirbcb 
siiuk h und drs Leibes, tnit dcr I'lachen-Elekbmdc (0), Biiekgrat- 
I'lcklrudc (0). Man J>ebaiukdl anfangs dnmab spider Kwclmal 
laglicli je li—S Mimden long mil mittelstiirkem Strom, Jm 
Anfall keinr tiewalt (k. B. OeffUen der I Unde) anwemicn. 
Ropf booh I Mger n und zur Seilc drehen, 

Zu bfiidcn Seitcn tics EpOcptikcrs s eiche Gegcnstfmdc legcn 
da mi l koine Verletzungen dutch Umherschiagen <dntrclen 
kbmien, 

Starrkrampf, 

Bel dem Slarrkrampr bandelt es sicli mn Slreckkrumpfc dcr 
Muskeln lie! erlmlienem BcwiiBlsein. [lervorgeimfen wird die¬ 
ses Leiden durdi das EEndnngcn der K rank licit serreger in 
W'tmden. Die Erschciiiimgen ziehen im Knrpcr von obrn nach 
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Abb. 12- 


union. Zucrsl klujrcn die K ran ken uber hcnmiefldeii Gttuhl in 
den Kaumu&keln, die Kranken vrrden unruhig, Mntligkeil und 
Kopr&chmerzen stellen sich cm, Weilerhin komint os m \er- 
ziehungjen tier Gesichtsmuskulalur, das ganze Gcsicht wird 
stari\ Dcr MumE kami (label so test geschlossen scin. daB vine 
Nahxungszuruhr niclil inoglich ist. Durch kraiiipfartlge Zu- 
sainmendohung dcr Streckmuskulnlui’ des Ruckcus wird dcr 
Kopf nach hlntcn gezogen und die Wirbelsunle stark nach vnm 
gekrQmmt. Ebenso wird die ubrige Mnskuhilur lidmgesudit 
Die allgcmdne Muskelspannung verursacht grofle Schmcmui. 
[lei <fer Schwerc dcs Leidcns wird man natfirlich so t ori einen 
Arzt zuzichcli Neben den iibrigjen MaBnahinon kann man 
(dark lindcnid wirken durch 

die flochfrctjiien 2 he ha ndl umj Zwehmil luglich lieslmcnl 
man jc 10 Miiuiten king mil der nflchen-Fleklrodc (0) allc 
gckrampfUm Muskeltt in der Rich Lung nacJs dem Herzen zu. 
Man verwendet fur die ersten 5 Minulen schwaclicn, daim 
mittelstarken Strom, Htichticlic Ozonzufuhnmg mid Hehand- 
lung evcnluell vorhandener Wutiden mil der \\un<PMdktrode. 

Kinderkriinipfc* 

Unter Khiderkrfimpfen vcrsldit man das Auflrclen epilcpate- 
ur tiger Kr&mpfe bci S&ugliagen und kleincn Kindcrn. Schoii 
gcringfugige Ursachen, wie Sell reck und Zorn, koiinen die A 11 - 
Vallo atisiasen. Es Jwstehl eiii deutlichcr Zusammenhang mil 
der Ernahrung, da Rruil kinder nur so hr sc lien erkrankon. Den 
Krampfausbruchcn gehen oft AUgeiiicinstorungen voraus, die 
man als Warnungszdchcu bcachten sullle, Die Kinder weraen 
l:\Liniseh. weincrUch, sehreckhaft und unruliig. 

Bisweilen xcigl sich nur dn S I i m m r i l ze 11 - und Ate 111 - 
krampf, die ubrige Musknlatur bleibt vcrscliont. Wegcn der 
Gefahr der Erslickung wird man soforl nach einem Arzt 
schicken. Unverzuglictl lei let man aber 

die Hochfrcqucitzbehandiung dn. Man k’gt die Uuls-Flck- 
trode (3) aut' die Kdilkopfgegend auf und la lit ;i Minulen lung 
schwadien Strom cm wirken, dann behanddt man 5 Minulen 
king die Itrust mil dcr FUichrn-Elektrodc (0) bi i mitlelstarkem 
Strom. 

AuGer dieser Form trden aber aucli Muskelzuckiingcn mil 
Verlust dcs Rewufltseins auk I11 dicsen Fallen vcilault die 
Behandlung wic bci dor Epilepsle in der anfalLsfreien Zeit. 

Fine drittc Form Iwfain Iffinde und aucli Fu3e. Die krampt- 
arligc Ziisammenzieluing der Muskcln kann hier slundonlang 

52 


HodilrequBni 
ill iLet Kinderpflcgt 

H^-h anil LlA1i|R' <Ler WSl-b#-! La mil 

tirr BLiidtfFat-EletlMJ* ^ 


Her AfU verOlT^nelfi: 

I sillch l#lr.liic 

TigKch lei£hH HuuTm*iHf¥ 
Jil? Tillg'fcBtt Ham linil 
dftT Ini^reak Grd"ne art UTlfl wSflll 
wcnnii fiiirWttK alii die kOtpirr' 
liclie Klllwfekluni Klrtdrr. 



wahren, woboi cs zu drlHdicn kisscnarligen Sdivvellungen 
kommen kann. 

Die HochfrequenzbehantUting hal hku 1 utn besten soinrt 
cinjiuselzcn. Man bcsKrichl Halide wter FuGriicken mit dvr 
I'ladicn-1■’ kfklrode {0; 4-G MinuUm langbeiscliwaclwm Simw. 
Nach licsH-iligung ^les Anfails fiihre man momdekmg ^veimal 
tiglicb dieac BehaJidlung durcli. 

Xt lx .11 dcr 1JochrretfuenzbohundIung serge man fur rcidi* 
Uchen Aufcntbalt dcr Kinder in LichL Lull und Sonne Die 
Krnabrung soil moglichsl in Multcrmilch besteben. Lsl di\» 
niclil mdglich, so gebe man a Is Beikosl tagUcb den Safi finer 
ApfelsiM* cinen TeclAffcl mil Honig gcsiilikn Zilmncnsart Oder 
den Sort ciner frischen M6hrc + 

53 





(C) Jeff Behary 2019 





Ydistam. 

Euler Yells E an z yusUIiI man dm? YcrgeselSselinniiiig bliU- 
jirtiger Muskel/uckimgen mil einor cigenartigen Sinning derge- 
nnlneieii Rcwcgungen, (kiWolHc Bewcgungen erfolgcn ofl nur 
versputctodcr werdon von unbcabsEcidigLen Mitbcwcgujigcn be- 
gleitct. Die Kinder sind in slfmdiger Unruhc, bald wird der 
Kopf seit warts gcworitn. otter die Schuller win! gehohen, Oder 
ein Arm seUsam verdrehl. Das Gchen Kami gestbrL SLillsitzcn 
ganz immoglich werden, 1m Sell lid hurt dicse Unruhc mcisl 
siuf. Es bestehi cine stake Sdireckhafligkcit, die Kinder si m3 
ve rs I im ml. I HtllL reizhni’ und mcisl unfa log, die Gcdanken kli 
sammeln. 

Das Leiden Irill kuum vor diem -I. Eebrnsjahr anf. am huufig- 
slen /vvischen 7. bis 12. ,lahr, und zwar hesonders bei Miidchein 

Die Be band lung bestehl in I tube. am listen Beltnihc, unteir 
Umsliindcn vcrsctKl man die Kinder in cine ncuc Umgebung. 
Die KosL set re i Kins, sir soil vie I Gem use und Obsl eiilhnltcn. 
Tag 13 eh gibt man cin kmwornies Bad van 20 bis 25 Minutcn 
Hauer pud wendet 

die Hochfrequenzbehamlhing an. Yormiltags best re ic 111 man 
den Oberkorper mil dcr Fkielicn-Eleklrtide (0) von oben nafcli 
urtlen, nat In lutings den Unlerkorper von den Eulien uach oben, 
jedcsnial S bis 111 MinuLcii king mil millcJslarkein Strom, 

SdiiiHeUahiniing + 

IJnler Sc bid Leila In mm g versteht man cine Erkrankung, die 
sick in unwilikurlichcn Bewegnugcn cinzclncr Kdrpertcilc 
aulkrl und im wdlcren Yerlaul zimehmende Mu&keispannung 
u i n I Yerlangsamung aJIer Rewegungen zeigL Dieser Kraukhdt 
vcrfalleit fast nur Person* 1 n nacli deni 15. Lcbensjahr, hfmfiger 
Manner als Frauen, 

Die Sprache wird kingsam, eiiilunig, wcincrlich. Die geislige 
TfLtigkeil bleibt erh alien. Hi swollen irill in spi'ilereii Slacken etn 
uuwillkiirl idler Abgang voir Erin und Koi anT. 

Das Leiden schrcitot im ailgtundneu fort, kann aber sehr 
lange wahren. Da diese K rank licit gemeinhin ids unheilbar gill, 
is| es um so meiir BDidib alles zu vcrsudien, cine YcrschJim- 
niemng solange wje mogJieb hmauszu ziehen, Man surge Tin' 
itiihe und reiztose Kost. 

Die vcrlvolle lloGhireqtirnzbifhandluixg soil sehr gewissen- 
luiB vorgenominen warden. Morgens lxdi an del I man KlMimilen 
Lang die befallcneu Muskclgruppen mil dcr Massagcrollc. Am 
fruhen Xa child Hag und vor detti Zidieilgchen Udiandclt man 
flcn gnnmt Korpcr mil der Flftclicn-Elcktrndc (0). und /war 
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sh’ddd man das due Mai nur aid (kin Obcrkbrper zum Her- 
zim him und das andere Mai hehanddl man nur den Enter* 
korper tlurch Sircichungctl von den Fulkn mm Herzen. tedc 
Bebaiidlung soil due Vicrtelstundc dauern und in den crstni 
sj Wt i l Woclien mil schwachen, dann mil mitlelstarken Sirbmcn 
vorgcnoin men werde n. 

Die iiberlragb'iire Geiui'kstamv 

Mil epideniisdier oiler ubcrlragbancr Gcniekslarrc hczeichnct 
man cine EnLzundung dcr Him- und Rucknimarkshiiule. die 
0 ft einen groflemi Kivis von Mensehen bcfallL nach ilircr her- 
vorslechendslcii Ersdidnung, Die Niickciunuskehi siiid vdl- 
kommen steif und /jehen den Kopf shirk nach luuleu. Duimu 
bestchen selir liefUge KopK Xackeu- und Ruf-kensclimer/en. 
(deichzcilig isl das AMgemcinlxdijadcu empiindiich geslbrl. Die 
BewiiBlseiiisslorungen schwa nken zwisehen Lei eh lei' Benoinnien- 
licib groBten AidYegimgszusLiiiideu und liefslcr McwuBtlosigkcil 
Es l>esleht sehr hohes Mclscr. 

Die Heilaussiclileit sind sehr gering. Jcdcntails niuli man 
solort einen Arjst suizichcn. Man sol lie es fllier fur sidiie I Hit lit 
liullen, dem Krankcn Livtdcrnng zu schaffen. Erslrns kommen 
dazn MeiB’ivasseramveiidungen in Erage. Man laBt Ucilk? Himd- 
und FuBbader mat Inn. mchrmais am Tag, ]c !H Mimilen bmg. 
Noth besaer, wenn man die Moglichkeit hal. etn bis drei lieilie 
iialblmier zu nmchen mil ciiicr Anfangsteniperalur von 37 
die mail im Laufe eincr Vicrtelstundc auf 12 5 crliOht. 

Die Hodtfn'quenzbeliandluptj bjelet eine allgeineinc Stliincrz- 
Underung. Zwci- bis dftimal am Tage slreieliL man mil der 
Hals- ond Nacken-EIckIrode (3) liber die Nackenmiiskulalur 
dann untl wann fiibrl man die Uuckgral-Eleklrode (b) kings 
tier WirbcIsaule bis zur Kam/gcgentb Jede Behaml]img kann 
5 Minuten dauei n. Man verwendel schwaeheti bis miUcIshirken 
Strom. 

Ilyslfrric. 

Unler dem Sam mein a men Hysteric Edit man miJierst vicB 
gestalligc Ersclicimingm ziisammcn, die als lu>lgc einer see- 
Lischen Erkrankung des Gtdiilils- und S rirblcbens lieobaclih’l 
werden. So schwer audi die jewellige Slbrung autbTten tuag, 
niemals liegen ilir grobe organisebe Ycrandeniiigcii zugrunde, 
Infolgedessrn kdnnen wir aiiclt iuuuer nut der Mngliebkeil einei 

vollsiandigen Hcilnng rechnen. . 

Dos AHgrineinbennden isl Lisl smmer lii irgrndciner Weisi 1 
burinLraeliLigb Das ganze Verludk-n der Krsinkcn ist mriM so 
chiiraklerisLisch, daft man M einiger raining nllem stlioil aus 
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i\vm Wesen und Gehabc tier Kranken die Hysteric fastalclloii 
kaim. Htjlzliehe Umschlngc im GefflhlsicJxm Irctcn liiivfig clu. 
Dandxm torn ml es oft zu anMlsweise auftretenden Krampf- 
£ust£ndcn. 

Die BeliandJmilder Hyslerisehon muDsfeibstverstffldlich vor- 
svicgetld cine seelisclic sem, Sic erf arete rt sorgfh]tiges Hinfuhleu 
in die Welt dcs Kranken, Daruher ist liter kein Wort m ver- 
liercn. Man kann a her Empfinduiigsstorungcn tier Haul, Lfih- 
mnngs- oder Krampfzustande dcr Muskulalur durcli cine glcich- 
zeitige Hochfrcqurflzbehandlanfj giuislig Ijceinfliisseii. I)azu 
cmpfiehlt sich die wcchselndc Anwonthing der HSchctt-Elek- 
Irode (0) uml dcr Massagerollc. Man verwendet anfang* sdiwu- 
chien, spitcr nur mi lie Is Ur ken Strom, Je narh dcr Sdtiwcre der 
Frscheimingen behandelt mail zwei- oder dreimal laglich je 
10 Minutcn lang. uird zwar mindcstem omnia l laglieh ganz ali- 
geiiiein, die Qbrige Zcit kann man auf urlliche Bchaudhmg an 
den Storimgsstdkm verwenden — von git ter W irk ting \si welter 
ancli cine bcjdcrseitigG Besl rah lung lies Hurkgrates mil dcr 
I (fickgra l- K lok t rode ( 6 ). 

Neuraslhen ie, Ne rven su+i wacfie. 

Mtin faBt mil den Naiiien Xervcnschwachc, NervosiLut. Neur¬ 
asthenic krankharte Erachrinungei* zusammen, die nicliL dureh 
cine Verandemuig tier Nemnsnhstanz liedingt sind, hs handiSI 
sieh vielmchr mn cine vermjiiderle Lcislungsfufoigkdl ties 
Nor veiis vs terns. Dieses Leiden gehdrt zu dm verbrdtelslcn 
nnscres schnelkbigcn, das Nervensyslcm imgeheuer bclaslcn^ 
den Zcitalters, 

Zu den Ursachen gehoren dwa kdrperltche nnd geistige 
Uelwranstrengung. dauernde BelasUmg des fiGmfilsIclKms* un¬ 
it wcckinaBige Lehcnswcisc. 

Das Krankheilsliild kann auBcrst vielgcstalllg sein. Hicr 
sollen nur die ha u figs ten Erschcmungen zusammetigesldlt wt r- 
den. Die Kranken klagen fiber allgcmcine Ahspamumg, leicht 
cintrete title Erschuprung, fiber das auffaileiidc Mac hi as sen dcr 
kdrpcrlichen imd geistigen Krafle. Sie empfinden histigen Kojd- 
druck. Uninst zu jeder BeiaLtaung; oft besteheii Schwimteh 
anfallc, ilor Nachlschtaf isl sehlccht, crquickt niclit. Auch die 
SIunesoEgane lassen in ihrer Funk lion mudi. die scelische Slim- 
inutig isl sc hr gedrhekt, das llerz ist leicht erregbar, hei nich- 
tigsten Anlassen LritL heftiges Herzklopfcn cin, es besleht ein 
uiiaTigenehmcs, nicist nichl naher zu besehixsibendes (lefhlil in 
der lici'zgcgendp .Tp, bisweilcn schreckrn. diesc Erscheintingcn 
den Kranken aus dem Schlaf auf. 
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Die Vcrdanmisfiitatigki’iL ist dtircli tlk* u-rsclikdcnsk:u Slorutt- 
aon beoiniracliligt, HeUthungci' wccliselt mil Appcliliosi^eit. 

Flu' cine BeUnn.dluug eingeleilel wild, miiB dureheme grund 
liche Unlcrsudiang tics Kervcnsystems ilas Vorlrtgcn mner 
nrganisclicn Vcumicrungansgeschlosscn wcr^_ 

I if s ten lull. [Join Krankcn irst cmmal cult: ZoilInngMiUkmnmi 
lluhc in giinnen mul ilm seine Bcrutstaligkfil l ' nl ^^rcchen z^ 
I.,™,.,, naiiji ubor wird man festzustellen lulls ti. tsUcht Stiui 
liiaungt'ii can* bcsoutlcrs seinoti Zuslaml vci ursacHL hnboti und 
wird fiir Afiulcning ilcr Lcbensweise sorgen mn***"- M ™ 
ortljlf iniiBige Bewcgung in frisclicr LuTI, Iiaufigc Luniuidci. 
ohm dabei lien ltorpfi-direklcr Bcsonnung 

lauwarmc Waschungcn imd Bader sind vammthi ien DicK.^i 
'oH rcSos sein Slaikc Gcwi.nc, Kalfcc mul "hnbdu: Ge- 
tSUe naturiich alkoholischc Getrtnte und 
lii-diiu'i cinzuslellen. Mail geiuclle viel Gem use, S.iUtt. und nines 
Obsl "iVr liemili vim Eiern mul Fleisch ist /ugunston von 
Milchpruduklen, wie SauormilcLi, Butlcrmileli, Q««rk, Knso, 
Butler, finzuscli run ken. Ant Wurst verziehle man gan/. 

Die HocbfreqiieitzbelumdluPff vertnag tliesc MaBiiahmon sehr 
wirlLm zu unt^luti,:,. In Uer wanuec^n 
nnn /wcimal tiglich den ganzen kdrpct. I>^ cine Mm 
wfiuJcl' man ilic^ l ; I at: lien- Kick I rod o (0), das imtlrrc Mai d» 
Massagcrollo Man strcicht 8 Slinutun lang von den Harden urn 
dem Ihils etwas bis stur NabdhfiUc tthor die gesamte Haul soil 
mnl hinten AnschHeBcnd slreielil man 5 Minuten *ing 
tlfU FCiBen bis *nr Nabelhohe Beninf. «. daU jede BcUand^ung 

insgesiuul 13 Miimtcn dauert. dor 

man eingclientl mit der Rttckgrat- tick Wide (bj. ^ahiui u 
i rsUii rage verwendet man schwachen, dann im noth 
sLrkou sfrnm. In der kalte.vn .Talm-sroit bohandelt man nod 
t in drill** Mai und vei-wendel da*u die Mussagwi ^ 
im 7cit isl aueb die allgemoine Autladong mit dm Mttall tiek 

mX^ mJL 

der rechten und linfcon Hand *u rassen ist. - Gute v ' ,lh ; U! 
lten wiirdfn auch eniolt dureli indirekte Bchandlung des gan- 
^ Zniers mit der Melall-Elektrodc lagliei. om.md, 8 bis 
10 Minutcn, \yo\ mitlelstarkem Strom. 

Sdiiuflosifkeii. 

Die Beanspruclumg der Nerventaligkcit tiilnt r.u ciner I-.r- 
scSfS dcS Nerronsyslems, es IriU llrmfidung cm. IHe 
Ni rvenkratl nimmtdeiitlicli ab.die geishge snmii- 

sLungstahigkeit sinkl. Zur WiederhereteUung der alien Spann 
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k r:\ll hi die KrlioUilig drs Xervensyslems wfihrend des Sell Infos 
liolweiiflig, Ihmun isl die Pflegc des Schtalta cine wichligc Mali 
nahmc sciir Krlndlung oder Fordenmg unsercr Gcsiinriheik 

Kino Sly rung lies Sch Isifes kann in verse hiedenen For men 
auftrelen, Manclic liegen sclir lange w&ch. die sie in Sclilaf 
komincn; ein anderer wieder schLafl gleicli eim wachl aber 
sethoil mil tlen Yogeln wicilor auf und kann niclit wieder ein- 
scldafcn: odor dcr Sclilaf isl sehr leichL Ihilbsehhil' wechselt 
unit wirren Traumen. 

Die l'rs adieu siiwl verse hkdeiier Art. Man wird zur Be- 
handlung jcdenfalls a lie ReUmiltd wie iCaffee, Rouchcn unci 
dcrglcichen vermeiden. Man wird uueli rinige Slunden von dent 
Zuheltegeheii auf anstrengendc Li kin re und gdstige Arbeit ver- 
zichten mnssen. 

KcmesMls fange man an. dutch SclilafmiUel zur Rulu 1 
krmicuen m wo] ten. Man crzwingt keinen SchJat nur cine Be- 
tfmbung. Auf die Daucr nulzi das ebensowenig, wic wemi man 
das IIungcTgefuhl dnrcli ein Mldikatnenl bctaidien mid Einf [lie 
Va\ 1'uhr von Nahrung verzicliten wollle. Nur in ganz scltenen 
Ausnatimefalkii darf dcr Arzt fur kurze Zcil ein SchlafniilLrl 
veroi’dneu, nicmals grciic man von sefbsl dam 

Yor dem Sdilafcngehen. Idclite MahlzdF kleiner Spazter- 
gang, tamvarmes Bad oder (ranzwasdumg — vor allem dxrr isl 
wcrlveil cite // ochfreqtienzbthandlung mil dor Pliiehen-Klek- 
Irode (0) bci miltelslarkem Strom von den I Linden eii den 
Schultern und je 3 Minutcn long von den Fallen bis zur Msigen- 
gegend. Banach be bande 1 1 man noeh 5 Minn ten mil dir 
Massage roile. Oder: Auf laden mil dcr Metall-Klekirodc oder 
dem Sal Lira (ur 3 bis ,1 MiiiuEen lang, ubwediselnd in redder 
und linker Hand Ruliiger liefer S«^]3Itif wird bald wieder ein- 
trclcn. 

Man kann die Wirkung vcrst&rken, wenn man nach diescr 
iWhandJnng nocti zwd kfililc Wadenwlckel umlegl. Wenn man 
sich dann in das Beil legL beachi^nian, daB die Atnumg rahig 
vans t alien geliL Man at me lungsatn und lief durch die Nose ein 
und taixge und kings am durch den Mund wiedcr aus. Jkis Hell 
soil keine weiclien Unterlagcn hdben, dieZudeckcseidunn, kein 
I-cderlkdl; ;ds Ko|)fldsseii verwendet man am besten ein RuU- 
haorkissen Durch daselwas gcofmcle Fensler soil wuhrend dm- 
giUiiien Nocht rriscbcLufl in das SchlarKimmer dringen komu n 

Kopfsi-hmersEen u nd S Hi w in del 

Dcr gewohiiheitsmuBige Kopfschmcrz isl ein verbreiletcs 
Leiden und oil die luvuplsaclilielisle, wen 11 niclil cinzige Kr- 
sclieinung, fiber wele lie die K run ken ?a\ k I agon tialjen. 


A I*. 13. 
lIcichfreqLtc]]* 
ill (Itr 
Kindsrpflc^e 


Bel 

il.crLig.ljchcM. 

bth.Jitiilinip, 


Schwath- 
dasierle, d-altrr 
■riLtd-" iLIld 
wrkht Hoch.- 
[ni|iufliitr&nK 
cmpfjaijtn 
Kipper mH. 
bp*nnJ.ErtErt 
Walslbphaflen 


Die Schmerzen si ml entweder diuimid vorliandeii oder treten 
zil den verseInedcnsien Tageszeilcn in wcidiselnder Starke, bald 
Liinge r, liakl kurzer auf. 

Ehe man die Bcbandlung beginiiL falinde man nacli den l r- 
sachen. otme deren Reselligung cine dauernde Hefreiungf von 
dem liisligen. he.mmendenUcbcl konm zu orwmien 1st. Esknnn 
cine legelwidrige Blutversorgiuig des Gehirns Seim 3d lragen(vgl. 
S. -Ill), oder os Ixskld eine la schdpfimg des Xe rven systems (vgl 
S 56)j <Mc liauptsaclillch Ixi Bummensdicii und Rueber- 
wLinnern die Ursache ansmachk oiler es ist (iiftwirkimg veranl- 
worUich zu maclieii. etwa Alkobol itiul Nikulin, oder Queck- 
sill>cr. lilei und Abgase; auch ebrouisehe Ksdarrhe im Kopf- 
vohUd oder LVbcramtrenmuiff der Augen veiaillasscn oft sol- 
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cheiv Kopfsclimerz. Solir hat] fig ist er cine Folge m angel ink-r 
Darmlfdigkiil (vgl S. 82). 

MLt dem Ausdruck Sell wind el falM man Er&chemungcii 
xu&Ammcn, die man als VorstuFc dcr Ohnmachl (vgl S. 30) 
bezdehnen kann. Er ist oft der Vorbote schwerer Stftrungen 
und solltc oinen jetfen bei hartnackigcm Restehen zrilig zum 
Arzt fuhren. 

Hat man tin Grundleiden vcrantwortlich zu inaction. hehan- 
delt man dieses. Sons! kommt ausglebiger Aufgnlhalt in frisclicr 
Lufl mil maBigcr Bcwcgu hg in Frage, man gehe mngliclist oline 
Kopfbcdcckung. Die Kost sci ieiehl und rcizlos. 

Die H 0 chfrequ.en 2 b 0 lmnd.ltmg isl folgcnderni alien vorzu- 
nehmen: Man legt die Mviall-EIcktrode Oder den Saturator je 
2 Minuten an die Slim, an den Hinlcrkopf und Nackon an und 
verwendel dfizu schwaehen hLs iniUelstarken Strain. Gcgen 
Abend ninimt man einc zwoilc Bchandhmg vor und strdcht 
mil der FlAclien-EIeklrode (0) ntassterend uber den ganzen 
Korpcr, am Obcrkorper und am [Jntorkorpcr immer in dcr 
Riddling zum Herzen hin. Man verwendef miitelstarken Strain, 
ehva 10 Minuten fang. Von Vorteil id hler audi die ableitcndr 
Be hand lung. Writer hat sick aueh crfqjg'jreich crwiescn; Kopf- 
liaut massage mil der Kamm-EIck trade ( I Oder 3) und Nucken- 
hchandliing mil der I Ids- und Nackcn-Eleklrade (3) jc drei 
Minuten bii lnillrtstarknn Si ram. 

Migraine. 

Die Migrant trill Lm Gegensatz stum gewqhnlichen Kopf- 
schmerz AfilalLswcise flu I und ist oft von Erbrcchen begleitct. 
Die Dauer dcr Anfalle sehwunki schr. Der Schmerz ist selir 
anli al tend; er wird von den K ran ken ah boll rend, ham men id, 
schncidcnd Angegcbon. 

Zur Behandlung fuhre man cine Zeitlang cine vegelarisehe 
Dull (lunch und tmlliultc sich aller Rauseligiftc. Man serge fur 
ivgelmaflige Spmdergftnge und schlafc nachls mit kfihlcn 
Wadenwickeln. Fur cine tagliche Stub lent lecrung ist unbedingt 
Surge m I ni gen (vgl. S. 82), 

Die Hochfrequcnzbehandlung ist regelm&fiig laglidi durclmi- 
fiiliren uml lefctet auflerdem wall rend drs Anfaih sehr gule 
Divnslc. Wfihrend des Anfalls bchandelt man mit der Hals- 
Klcklnode (3) Hals und Mac ken 5 Minulcn tang, d;irauf ebenso- 
lange mit dev FI ik lien-Kick trade (0) (lie Brush Oder: Kopf- 
liantmassagc und Nackenbehandiung wit bei Kopfschmersen 
Man verwendet schwadie Si ram e tmd legt sieli mog lie list nach 
dcr Behandlung mit kuhien Wadenwiektln einige Zeil auf ein 
Sofa oder ins Belt. 


Die [fig l ie he Behandlung ist morgens und abends vommeh- 
men, m ih r verwendet man miUelsLarken Strom. Man hehan- 
dcll jcdcsmal o Minuten hmg den Obcrkotper mid a Minuten 
lung den Untcrkorper mit der Flachtn-Elektrode (0) und fuhrl 
kraftige Slricht in der Richtung *nm Herzen hin aus. 

Spiiiid« Kill lie rlMli lining, 

Eine hauptsaddich das Ruckenmork befallendc Krankheil 
ist die spinale Kindcrlalinmng, die in Iclzlcr Zrit so viol von 
sieli reden macht, Es handelt sicb um einc bisweilcn in Epi- 
denurn auftretendc InfcktSonskrankheit, die hauptsichlicb Kin¬ 
der in den drei ersten Lebcnsjahren bcfallt. Die me is ten Er- 
kraukungen werden in den Sormnermonflten boobachlct. 

Die U^bcrlrflgung geht wuhi scheinlich von Meivsch zu Mcnscli 
vor sich. die Keiine schcincn diivch die Alimmgsorgane und 
:uich fiber die Vcrdauungsorgane in den Korper zu geiangen. 

Die Krankhcit begiiml mil piolzlichem Fielicr von oft idtc r 

und 10°, dus Allgemeinbefinden ist slark ge^ldrt. Einc dvr 
ijeachtenswertestcn Erscheimmgcn, die fur dus Vorhandensciii 
tier Kinder hi Imuing spree Itcn, ist eine Starke Bcrfilirungscmp- 
findlichkeit dt;r Rant und Schmevzhaftigkcit bei Bewcgungon 
Die Kinder schrcicn, sobflld man an ihr Belt trill, und furenten 
sich vor jedem Aufassen Ein andcres Zdchen ist die grofSe 
Meigung zum Schwilzen. 

Die Behandlung mull vom Arzt durchgefiilirt werden, dcr 
vor allem fur cine zwcckcnlspi-cchendc Lagerung dcr gclahm- 
lt k n (rlieder zu sorgen bat, uni mdglichst aul diese Weisc un- 
gfmsljgc Ycranstaltungen der Gliedmalkn zu verhindern. 

Die Hvch/requembehandluii^ soil erst einxclKen, wenn Eit her 
und Beizorscheinungeii abgeklnngcn sind. Man tsehandelt die 
Unigcbnng dcr Wirtidsaule und die befailetien Muskelgruppeii 
in der ersten Woche zwcimal tiigtkh je 5 Minuten tang mil 
dt v Rdckgrat-Elcklrodc (6) und der Elaelien-3 -lcktrade (0), die, 
mil schwachcm Strain b sehickl, strcichend fiber die Haul ge- 
zogen wird, In der zweilen Woclic verwendet man mSttelslarken 
Shorn, in tier driltcn Wochc behmulelL man dreimal luglicli, in 
tier vierten Woche verwendet man zweimai die MasSflgerollc 
und benulzl nor noch einmal tfiglich die Fluchen-Etcktrode (0). 

Musk ids diMimd. 

Dcr forlsclireitende, vom Ruckenmark ausgehtndc Muskcl- 
schwund bestebt in cincr laugsamcn, bestandigen Abnahme der 
will k ii rl idicn M usk u 1 atu r. 
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Das Leiden wil d xuerM in den Ilfindcn bcobachlct Die Kran~ 
ken klagen uber Stcifigjikeb, bosoudors bei feinercr Arbeit. Das 
A llgemeinbefinden teidet we nig, 

Die Beha&dhing sci cine Allgemeinbcliaiidlung. Man ©se viel 
Salat und robes Obsl, mac hr ausgiebig Lufl- und Sonnerih&'dor. 
Hiswdlcn kann cs gclingerg das Fortschmlen des Leidens schr 
xii Ycnsftgtni- Man f fibre rcgclniaBig 
die Hochfrequenzbchafidhtny (lurch. Man bcliandclL einmal 
Euglich den Obcrkdrper. emmal tiiglich den IJnlerkflrpor und 
das Grille Mul die schwindendcn Muxkclgruppcn. Jcdc Bohand- 
lung soli S 10 Minuten daiicm Man verwoudcl die Massage- 
mile, die mil initLel&tarkem Strom beschickt winl. 

Die F r krankungen d c s p c r i p h cr c n X c r ve n 
systems kfmnen die Knipfindungsnemcn odcr die molori- 
sclien Xei’ven befallen. Die Slurungen der Kmprimbmg pragen 
sit-h en tweeter in einer knmkhaFlen Sleigerimg aus Oder in 
be I rue hit ioher Vcrnimderimg Oder gar Anfbebung des Geffdils. 

Daneben konnon noch Frscheimmgen auflrctcn. wic Juekcn. 
Kribhelft, Ameisenl&ufen, IsiuIm.’s GtTuhl und ahnlicheSlormigun 
Die Ifoeftjr;qttrnzbehamUtwff ist bei diesen Ersdictoungcii 
sehr nulzlich. Man bestreicht die helivffenden llautbozirkc mil 
der KUkdien-Kk’kirmie (0) zweimal luglieh jo 7 Mi mi ten und 
verwcndel daxu schwacben Strom 

Die Ursacbeh, fur die A u f h e b u n g der Haul c m p f i n - 
dung wind man scbwcrlicb oline genfigendc Erfahrimg fcsl- 
stellcn kfmnem so dsifi man den Bat dues erfabrenen Nerven- 
arxies eSnholcii sollte 

Die Schmcrzcn warden durch cine dherslarke Emgung der 
Xentn hervorgerufen. Uztter Neuralgic yersiehL man an- 
fallsweise uuflrctcndc Selluierzemptindimgen von giinz boson- 
ileivr Hettigkeit. die sich auf das YcrbmUmgsgebict cines odor 
doch weniger Ncrvcn beschrankm 

Geskhtssdmierz. 

Fur die [-'nLsLebiing des Gcsichtsschmcrze.s kummen die vor- 
schiedrnsicn Urs&ehcn in Betracbt. So kann Ixi Gichtitferu 
cine Xcigung zuni Auftretcn dieses Leidcns bestebeir es kann 
mfolgo Vcrgiflung mil Blci odcr Quecksilbcr auflreftcn; aueh 
enlzundlicbc Vorgfmge am Kopfe kfmnen scbuld win, etwa 
M i tick )h rerkran ku nge 1 i otic r S1 i rnhdb It 1 n ka I a rr bo. M a n m u B 
a i nd i an Zahnkranklicitcn denken, warn man nacb den Ur- 
sachen Lihndi l. Ofl wind einc ortUcbeslarkc Abkuhlung fur das 
Aun re ten des Gcsichtsschme i^e s \ eraiilwortlicli zu mnehen win, 
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l ast iinmer trill der G^icbtssehmerz oinseitig auf. Seine 
Be hand lung isl uni so schneltcr erfolgreieli jc f rise her die Kr- 

I krankung isl 

Die HochjrequenzbehftmUunrj sol] xwoiinal am Tnge vor- 
genormnen werden. Man verwondel die FJachen-Ek'ktrodc (U), 
die waittend der ersicn drei Tage mil schwachcm, dann mil 
milLclsIarkcm Strom bescliickl wird, und lulnt im Scbmci^- 
grbiel jedesmsd "i Minnton lang Slivichbcwegungrri aus. Die 
Ik 1 hand I iing kann aucli bcim Schmcrzanrall vorgononimcn wer- 
iten. Sic niii B aber aucli nacb BcseHigung dos Lei dens m^h 
1 1 T;ige lung ausgefuhrL und ssur Vorbcugung of ter wicderboll 
werdt n Man kann auch die Bchamltung mil dem Xerveu- 
pinsel ausfuhren, den num in kdchU n Sireichbcwcgungrn Ivi 
ansteigemlem Strom laglich zweimal jc etwa 3 I Minnlen 
it her die schmerzcndcn Stcllen fulil’L 

Sdioterzen ini HinUrhaupt und Naikcn. 

Schmcrzen am Hintcrbaupt und Xueken sLrablcn bisweilen 
aucli fiber den llaK die Schuller, uber Brusl und Ruckcn aits. 

A Is UrsaChC kommen nanientlicli Dmck und Sioli, Grtliche 
oder allgomoine JkkMtung in l ; rage. 

Idegt die Ui'sachc in einer Erkrankung der Halswirbcl oder 
dos Millelohivs, hole man sofort arzllicbcn Rat ein. 

Dic ausgesproehene Hintcrhauptsneiiralgio Iwstelil in 
Schiuerzen, die vom oberslen Teil dt s Xackcns uber den llinler- 
kopf ausstrahlen. Sie Ireten anfailswcisc auf. lasscm aiier aueh 
in der Zwisclienzeit oin dumpfes Gcffihl Kurfick Die Krankcn 
wagen kaum den Kopf zu bewegen, nm nielli einen neuen An- 
fall uusxiildscn. Dadurch enisle hi einc ganz eluiriikleristisclie 
Korpcrbaltung. 
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Die ttochfreqiwnzbehandlmig geschicht mil der Hals-Etek- 
insilc (3) unil tier FISchen-Flektrodc (ft), die zweimal laglfcn je 
5 M inn ten in der Schmerzgegend unci tier Umgebung mil miLtcl- 
starkem Slrom anzusetzen sind. 

ArmsdimtTKeii. 

Neuralgien werden an alien Toil on des Ai-nies bcohachlcL Die 
HauptroLlc spiclcn beim ZustandekoninKm dirser Bcschwcrden 
.stiirke Durch kiihhmg, Ueberanstrcngung, St oft und Fall 

Der Sclimerz wird mcisl als reiBcnd und brcnnendbeschric- 
htcii und bcslchl fast ununLcrhrochcn, erf all rl aber im An fall 
cine heflige Sttigeruiig. 

Die Hochfrequcn:beh<mdhing wird mil der Flichen-Elek- 
Irode (0) vorgenommen. Man bc&Lreichl die Schmerzstellen tag- 
Lidli zweimal je r> Minuteii lang und verwendel niitielsL'irken 
Slrom. Audi die indirekle fiehandlung anwenden. 

Brufttsdimerzeih 

Rnislsclmicrzcn konnen auller im Gcfoigc vora Erkrankungeii 
des Rippen fells, der Lunge, des Herzens aucli als *elbsf4iidige 
Neuralgien auflreten. Bei HarlMckigkeLt des Leidens ver- 
gowisserc man sich bcim Arzt, ob nidi I due andcrc Erkran- 
kung fur die Schmerzon veranlworllich zu in adieu hi 

Sons! wind moist DurdikuhHmgen und Vcrlelznngcn der An- 
liiB fur die Schincrzen. die in der Kegel dnseitig auftreten und 
auch auflcrhalb der Anhille meist in geringem Malta basic lien 
bleihen. 

Zur Itochfrequertzbehandlung venvende man die Flftchcn- 
ElekLrode (0) oder die Ycrstfirker-Elekliwto (2). die zwtimal 
liiglich je 7 Minutcn lang unler Anwendung mittelslarken 
SLromes in der Schmerzgegend aufgcselzl wird. 

Eliiftweh, hdimft. 

Hie Neuralgic des Hiiflnervcn isl eln sehr lastigcs und zkra- 
licb haufiges Leiden Wcrni wir den Ursachon nachgehem 
mus&en wir fast inimcr einc stark* oder cine andauernde Ab- 
kfihlung veranlworllich machen. So id die Ursache oft ein zu 
zeitiges Lagern im Freien, lan go res Silzen auf k alter Siein- 
batik oder Arbcilen im Wasser, in kalten oder fcucliten Eaiunen. 
A her auch Ucltaramfrengimgen konncti sehuld scin, Fnhrten 
auf bolprigen Wegen, ausgedebntc M arse ho* Schlag und Fall 
nuf das GcsSJL 

Hie Sc Inner zen ba^teben in clen moisten F;lHoii ununtcr- 
biochcn* sleigern sidi aber wall rend der Anfaile zu kaum cr- 

(vi 


Iraglidier Hcfligktit Sic slrahlcn moistens vom Gcsdti nach 
nnlen aus und konnen sich bis in den Full erstrecken 
Durcb enisprccliende Hiiltuug suehen die Kranken d* n 
scjimerzenaen Ncrv mdgiichst we nig zu deimen. 

r ,Jic !lorh frequrntbchamUuruj soli drelmal am Taj» V t>r- 
genommen werden, jcdesmal 10 Mmuten lang, Man streiclit 
cun schmerzenden Ncrven cnllatig mil der Flaehen Klcktmh 
) unEei icicLU massierendeti Bewegungen von union nach oben 
und schaltei wahitiiid der ersten 5 Minutcn milEdslarkcn dami 
s aikc n SEiom ein. Nash einigen Tagcn nimmt man don Strom 
starker und veiwcndet danu dfe Verstarkcr-Eloktrode Cl) otii^r 
{bo Vcrsiarkei-lJektiorie mit Zapfon. Man kann aber such 
kI alt oder vor der vei'sl^rkten Hob and lung dio indirekle Bc- 
bandlimg mil der Metalld-Icklrode unwenden. Die Kost salt 
f ii^Agkedsai m sem und vorwiegoiul aus Milcbprodukten und 
Pflanzenkosl bftslehcn 


LShmungen* 

Lnler Lalimung versldil man die Aufhebung der willkHr- 
Muskclnf WC ^ 1111 ^ m k 11 &5ltSt f,UI Ch fkn Willcn bceMiuflhartn 

Man findet Labmungen. Ixi dene n die Muskeln nabezu rcsob 
leeliten Lrnalmmgszu.siand und Umfang aufwcisen, und wie- 
dor audere vvo sack die gclahmten Muskeln deuLlicli zunick- 
biLden Die Lahniungen Iassen enlwedoi eiuc unbehinderlc Be- 
wegung der gelabmleti Teilc durch einon anderen Menschen 
zu, oder e^ wird durch die Erkrankung das hcfallene Glied in 
emer bosLimmtcn Lage festgehallen. 

Die Bcbondluiig hat sich in jedem Fail auf die Behandhmg 
des Grundleidens zu beziehen. Man wird dazu die Hilfe tines 
Arzies m Anspruch nelmien. 

Die Hochfrcquenzbehandfting wird rein orllich angewandl 
und hat sich als selir wirksames BchandlungsmilLol erwiesen. 

Mil Ausnahme der Gesicbtslahniungen worden die ubricen 
-alimungen gleichailig Ixdiandelt. Man \erwende mitfcelstarken 
Stniin und lasso nach cmiger Gewohnung Pticblichc Funkcn- 
hddimgcmhielej 1 Zweimai laglich verwendot man je nach Art 
der Lahmungen die FlfiClion-Elektrode Hals-Elektrode h) 
Rackgrat-Eleklrodc (6), in besonderen Fallen die Verstarkcr- 
v o Lrodo (2). ein dnUes Mai am Tage die Massagerolle. Die 
Ikbandhmg wird nur im Gobiet der Lahmmtg und in ihror 

w? ten - in « rblL11 ^ vorgenommen und soil Jo ctwa 10 bis 
fa Mimiton danern. 
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Lahmimg dvr Gesidit&uiiokvlji. 

\.aImiungsc rscheinungen an dncm Toil dcr GosidUsmuskcln 
si ltd nicht aljau scHcn. Sie warden \vohl am liaufigslcn clarcli 
Erkaltungen hcrvorgerufen, durch Zngluft. 

Durch (lie Lalnming* die fast immer halbseitig erfulgl. word 
das C.csiclit ganz enistcllt. Aiks ist nacli dcr gesundon Scile 
verzogen, Nase und Mund steheii schkf. Die Slirn kann nui 
aul dcr gesunden Seile gerunzelt werden, tier Lidseblag khlt 
aid der kranken Seile. Die Spraclie ist vegen dcs unvollkom- 
mv nc- n Li pi h■ ]isc hIussc s o rsc li wert. 

Die //ochf requenbbehaRdlung wird dreimal Uglich mil 
mittdslarkcn Slronun angewandt Man verwendet die Firiclu n- 
LLektrode (0) uder Massagerolle und 1>esLreicht damit die Je- 
] ah mien ParLicn elwa 5—S Minn ten king. 

Krampfe, 

Mit Krampfen bemdinet man alle ungowolltcn Bowegimgen 
der Mu skein. Man unterscheidet zwei Arten von Krampfon,. 
seiche, bei denen cs zu Zuckungen koinnit, und solehc. wo dcr 
Muskci linger© Zd£ in scinem Spa nnungszu stand vorharrt 

Krainpf dvr Gesidiismuskvln. 

Dcr Krampf der Gesiditsmuskeln Iritl moist anlallswdse auf, 
in Foi'm von blitzar Eigen Zuckungeir Moist befall t die Erkran- 
bnng nur cino Soitc. In dor uufallsfreion ZciL ist die Bewegungs- 
fiiliigkeit dor Muskeln vollkommen normal 

Die Hochfrcquembehtrndlung beslekt im Beslrahlen der he¬ 
lm Efenen S to Hen mit dcr Fladicn-Elck trade (0) zweimal tag* 
Mcli jo 10 Minutcn Lang mil mittclstarkom Strom. 

Kieforklemnio. 

Die Kieferklemme ist die Folge eincs Krampfes dcr Kan- 
mu skein. Dcr Krampf aulkrl sicli hicr nicht in Zuckungeir 
sonde in in bekarrllcher Zusammenziehung dcr Muskulatur. 

Die Hochfrequenzbehandltmg wird nur wahrend dos Krunp- 
Eos vorgenommen. Man Ijeslrciclil den am Ohr bcnachbarlon 
Toil dcr Wange mit dor Flfichen-Elektmde (0) und dor Hals 
Miektrode (3) uni or Ycrpcndung star ken Strames. 

Sdplurksen. 

Schlucksen isl die Folge cines Zwerch fell krampfes. 

Die Hochfrequenzbehundlnng wird mil der Versl&rker-Fkk- 
Erode (2) vorgcnommeii. Man scUl sic w&hrend dcs Anfalls auf 
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den unteron Foil dcs Kruslkorbes und bestrahll mil inillel 
starkem Strom 

Dies© Behandlimg wird auch bci Gahn-, Lach- T Wein 
imd Schreibrfimpfen vorgenommen, 


3. Erkrankungen der Verdauungsorgane. 

Der rcgelreclile Ablaut der Verdunuugsvoi gunge isi zur Lr- 
Ualtung dcr Gcsundheit unerlahlicli. Die Erkrankung an cinom 
dcr Verdauu ngsorganc bleibt niomals fur Ifmgere Zcit aul sich 
besohrankt Besteht cine SlOrnng in der Zcrlegung, Venver- 
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■ -frps.f 


rtchla K^rptriilr* |1 f h# 

Alhb. I,i. Uie- Wh'diiiiiin^^rKa.nt 1 lEri Mi-jih In 


lung odor Bcwegmig der zugcfuhrLcn N all rung, so wirkl sicb 
das bald im gauzen Korper aus; wird decli dann koines seiner 
Grganc richtig cmahrt. 

Die Verdauimg beginnt nicht oi l st — wie mch viol m viele 
glauben ™ im Magen, sondci-n schon im Mnnd Dior werden 
duocli die Kiiiibowcgiingcii dcs Unlerkicfers und dcr Zungc dii: 
Nahrungsmittei mit Ids dcr Zahnc zorkleincrt, urn die Kost 


35 






mocha nisch f(ir die wcilere Yerwerlung 3 m Magi 1 it vnrzubc- 
reilcn unci ein bosscrcs Herantreten tier Vcrdauungssaftc zu 
ermOgtichon 

Audi cine chemise he Yorbereilung f hide l in tier Muml- 
hohle sEalL denn gleichaeltig wird durch die T&tigkeit der 
Kanmuskeln die Ahsondcnmg nus den einzelnen Mundspcicheb 
druson gefordcrL Durch den Speichel wird hcrcita die Um- 
wand lung der slilrkchalLigen X a lining ehigclcRoL „Gut getmil 
ist hall) verdant. 4 ‘ Da mm soil breiige oder fLussigc KosL die 
dner mcchanischcn ZerkleLneruug nichl bedarf, doch v gekaui“ 
werden, um die noiwendige Durchspcichelung m erzMen 
Sons! wird die Nall rung weilerhin im Magen und Darm 
schlecht ausgeuutzt, oder es werden durch die Mehrbclasking 
dkser Organc Bcscli werden hervorgeruteu. 

W a s wird nun aus den durch die V c r d a u u n - 
a r h oil a u t ge s c h 1 o s s e n e u $ t o f f c n ? 

Die gcloslen und loslich gem at: I den Eiweiftstoffe und die in 
Zucker verwandelten Rollkmvassersloffe werden durch die das 
Magon-Darin roll r umgobrndon LymphgefkBe auTgesaugl unci 
gesammelt, Yon hier aus gclangen sic in die Pforlader, die sic 
der Leber zuMhrl Die Zuckerstoffe werden teihvdse in dor 
Form des Traubenzuckers auf deni Blutwege Mu skein und den 
anderen Korpcrgcwclven zur Email rung zugeftihrL Ein anderer 
Tell wird als Vorzucker (Glykogen) in der Leber gespetefiert 
oder in der Muskulabir abgdagerl. 

Ebenso werden die gelds ten EiweL&sloffc im gesamton Kor- 
per verteilL und als arteigenos EiweiB aufgehaul stum Ersatz Mr 
die durch die korper lichen Funklionen lied ingle AbnuUung 
Das uberflussige Oder unbrauchhare EiweiB wird von tier lecher 
feslgehallen und zu llamstoff abgebauL In dieser Form kunn 
cs von den Nicron aus dem Korper wieder out fern l werden. 

Das zerlegte Felt wird von den Lymphbahnon dor Darm 
zolten aufgcnommcn und sammelt slclv in dem MiLchbn&tgang 1 
der cs in die grolk Kflrperblntadcr weilcrtcilct. So komrnl cs 
auch auf den BMtbahnen an idle Siollen des Kfirpcrs und kann 
zur Arbeit venvaiull werden oder unter der Haul, auch zwischcii 
den Eingcweidcn oder in cinzclnen Organon, abgclagerl werden. 

Das gercgcllc Yerdauungsgeschaft vollzicht sich, oh no in 
unscr BewuBlsdn zu dringen. Aber bci cincr Sprung werden 
wi r ge wa rn l. Wi r e m pf inden du rch .Lei bwe hall zu dr u 11 ich das 
Yorhundonsein unserer Yerdauungsorgane Bci schr lebhaften, 
wu ran form igen Bewcgungcn ties Damirs kann der DarminhaR 
so schnoll vorwarls geschoben werden, dnli es nicht zu der fih- 
lichen Eindickung komml. Man sprichl djmn von Durch fall. 
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Krankheiten innerhalb der Mundhdhle- 

Es kann nidil ofl genug daraui hinge wicscn werden. daB 
si eh schon in dor MundhOhlc fur cine regelrechk 1 Verdauung 
svichllge VorgSnge abspielen. lu krankungen des Mundes, si jo 
the Nahrnngsaufnahme crschwcrcn ml or das Kaucn zur Qual 
werden Isissen, werden bald auch ihre Folgen im Magcn und 
Darm zeigen. Man vorhiilcl deshalb durch cine rcgelmalijge 
Mundpflogc schr vielo Krankheilen, 

Sdi I f tin ka me ili xii min n pe u, 

Dio Hnlzflnshmg der MundschleiiuhauL, der Mundkatarrh, 
wird hervorgerufon durch mechanische oder chcmische Rcizc, 
tlurch ubcrslarko Fiiiwirkung von Hilze oder Kaltc. 
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Der Kranke hat zu Bcginn dcs Leidens im Mund cin Gefuhl 
von Hitsse, Trockenhcit imd Spanncn. Die Absonderung in der 
MundhBMe, die ganz zu An fang slockE, wird spAtcrhin sehr 
stark. 1 nidge der ZerMB^ung der oboreten Schlcimhautlage 
kommt es zu rfnem mchlichcji Mund- und Zungcntjclag, cs 
besteht tneistens Appctitlosigkeii. 

Beim cbronischen Mundkatarrh, der liauptsachLich I Tin¬ 
ker und Rancher betel It, sind die Krankhcilserschcinungen 
wringer heflig 

Zmr ReliandUmg inn 13 man weitere Einwirknug der ursacli- 
licht n Schadigung verb hidern. Zur San be rung der SchleUn- 
bant und Ent forming der Bclage spull man stfindlicli den Mund 
mil lauwarmcin Wasscr Nach cinzelnen Spulungen wird 

die Hochfrequcnibehandlurif] vorgenommen, etwa drama 9 
am Tage ZwcimaL verwendet man die Zungcn-Eleklrode (15) 
und behandett in it imttelslarkem Strom jedesmal 5 Minute n 
laiig, die beiden anderen Male leg! man auBerlicli am Hals- 
ansalz dk Ilals-Elcktrodc (3) auf lliic! behandett jc 5 Minn ten 
mil schwachcm Strom (s. Abb. !G). AuBcrdem kann man noeli 
taglich iwei Oieninhalationcn mil der Inhalatkms-Elektrode 
vornehmen, 10—12 Ziige bci mitlclstarkcm Strom 

Aphthen, 

Man versteht uater Aphlhen grauweiBc, von cinem schmalen 
Saum unrnmdete Slellcn auf der Mimctechleimhaut. Das Leiden 
bef&lit gaiiz besonders klcine Kinder, vor allem wahrend der 
Enlwicklung der MilchzShne. 

Die Erkrankung beginnl bci Kinder® mil gerlnger Ternpe- 
ralurcrhfthung- Die Kle inert sind vcrdricGlidi und unruhig, sk- 
baben ve nne li r ten Speicbel [Juft- In ne rha lb wen iger S Ui nden 
kdnnen sich die Aphthen cntwiekeln. Sic sind iuuifig nur so 
grofl wie dn Stecknadclkopf, doch gibl cs audl sol die. die einer 
Erbse odor Linsc an GroRe gle ichkommen. Hauptsachlicii fiiL- 
stehen diese Vcranderungen an der Zungenspitze. dem Zungen- 
raml, der nnteren Zungenflache und da, wo die Lippen- 
schleimhaut in das Zahnfleisch fibergeht, 

Zur Behandlung l&Bt man lauwarmcn Salbeilec trinken, Oder 
bei gcschicklen Kindcrn laBt man da mil gurgeln. 

Die Haehfrequenxbehanditmg gescbieht mil der llals-Llck- 
tnodc (3), die von au&en an den Mundbaden angedruckl wird 
Man belumdcit zwcimal taglich jc 5 Minuten king mil 
schwachcm Strom. AuBcrdem taglich zwd Ozoninhalalionfin 
rail dem Jnhalalor, 5 8 Ziige, bci schwachem Strom 
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Srtrttammcheii, Soor. 

Schwaminclmn sind rasentermige Wucherungen von Pilzen 
auf der Mundschlcimliaut. 

Man fiinlet diese Erkrankling fast nur bei Sauglingen. Im 
Bcgirm dcs Lcidens sicht man auf der Schlcimhaul der Lip pen 
und Wan gen, auf der Zunge Oder dem Gaumcn grauweifk, 
punktformtge Erbabenheilen, von denen aus sich dann die Enl- 
vvickUiug des Pilzes vollzieJd. 

Zur HochfreqaenzbEhandlung vci’suelic man einmal taglicli 
5 Minuten larig die Ilals-EIektrode (3) von auSen an denMund- 
boden anzudnQcken liei sehAVaclislem Slroin AuBcrdem taglicb 
Kwei Uzoninbaiatlonen mil dem Inliablor, 5—S Zilge, Ixi 
schwachem Slrom, 

Eji uiitubing der Zitiigf^ 

Die Zungenschlcimlinul bclciligt sich hauFig bci Erkrankun- 
gen dcs Mundes, AuBcrdem kann r auch das eigentliehe Zun- 





gengewebe cntzundlich ci'kranken. Die Zunge sehwilli an, 1st 
schmerzliaft, das Ailgernembetinden isl gcsldrt, moist bcslcht 
Fieber. 

Die Hochfrequeitzbehandlung wird mil derZungen-Elektrode 
(15) vorgenonimen, und zwar zwoimal Laglicli jc 2 Minuten Lang 
mit schwacbslcm Strom, AuBcrdem iegt man einmal taglich die 
lliils-Elekrotlc (3) von auBen her gegen den Mundboden und 
laBt 3 bis 5 Minulcn lang mit mitUdsiarkem Strom einwirketi. 
AuBerdcni Ozoninhalationen mit dem Inhalator, 10—12 Atem- 
zuge, l>ei schwachansteigendem Strom. 
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Mumps, Ziegenpcler. 

Die mil don Ycrcdueden&ten volkstuiitlicht.il Naiuon be logic 
EnUundung dcr Ohrspcicheldriise Lritt namcnUich bei reuehter 
kuhlor Wittcrung, besonders im I’ruhling uml im Derh&fc, nut 

Gewohnlteli kundigl sich die Erkrankung durcli 1-ieber und 
Appclitlosigkeit sm. Alsdann metoint unlor dem OhiiiSppclien 
tdne GesdiwuM, die sicli durcb DruckgcFuht mid Spannuiig 
bcmerkbai’ macht, Die Schwellung wild burner groBcr und 
kann die Dewcgung des Unterkicfers gftnz vcrhmdcni. Die go- 
spanulc Wangenhaul ist glaiizeud, faltenlos, gerotet. 

Xacli ungdahr ciner Wocbe gelien allc EpsdwinungLit wiedor 
xii nick, biswcilen Ycrbleiht cine geringe, sclimerzlosc Schwel- 
lung in dcr Gegend des Ohrfcs. 

Zu.r Hochfrequeiixbchandfiuig vci'wcndet man am bested die 
Olimi-Elektrode (12). Zwciinal laglich laBt man sellwaeheii 
Strom ie 5 Minutcn Lang cimvirkcn. Ein driltes Mai beuandelt 
man den Hals mil dcr Hab-1-icklrode (3) und die GeschwulsL 
mil tier Flachen-Elcklrwle (0). Himu vcnvrndct mm 
sehvfachcit bis miildstarken Strom, S Jus 10 Mlnulan lung. Sclir 
gulc ErFolgc crziclt man liier besbndcrs audi durcii mdirckte 
Beluindlung mil dcr Mclall-Elektrodc. 

Zflhnkraakhciten, 

Die siiindig zimchmeudc Yerleinerung nnsercr Kudien- 
leclinik. der GcnuU eincr iinnier me hr verkunstclten N aiming 
1st niclil olinc EinfluB auf flic An ski Idling dcs meiischliclien 
Gebisscs gebliebcm Die Anfordenmgcn, die lieu to cine durcli- 
sclmittliche Kost des Stadlmcnscben an (las GcbiG stelH, suit! 
iiberaus goring ini Verglcich dcr KrafiauFwendung.dieunsorc 
Vortahrcn odor nocli Telle dcr landlichen Bcvdlkcning mm 
lici Bon uml Kaucn aufwenden mu 0ton. Von voml lorem cup 
wickclt sich dadurdt das Gobi ft tin guns tiger, Die ZahiLSubstanz 
blcibt wcichcr. das Gofiige ist lockerer, so daft solclie Zaline viel 
wtniger widerstandsfahig sind, I>as ungebbtc Zabnflei&chblutet 
loicht 5 ncigt zu Entziimlungen, die scblieftlich m cincr Wurzel- 
liautoutzundung fubmi und die Zalnie lockern. 

Die Behandlimg der Zahnk rank lichen isl naturlich Sache des 
SpeziaU&lcn. Man ziigerc die notwondige Zahnbch and lung nie- 
mals hi nans, denn die Schmcrzcn sind s pater viol gmBcr, und 
das ubtige Gcbifl leidet ebcnfalls. Fiir plotzlich auitraifindc 
Schmcrzen, die sicli nfl wahrend der Behandlungsp&usen lasiig f 
tanerkbar macben, besitzen wir ein amsgezeichneles Idn- 
derungsmiilel in der 
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Ilochfrvqucnzbcfiiuullttng. Man bestrabli von aufton die 
Schmcrzstellen mil dor Fla-then-Eleklrodc (0) und von innen 
]iiil oilier enlsprechendcn Zalm-EIcktrodo (11) bis 10} fiir inner- 
lie lie Ikdiaiuliungen imgef&hr 5 Minulen lang mil schwach an- 
steigondem Strom, Bei [^nlzuitdungeii dcs Zahnfloisclics <]drr 
tit r WurzelhsiiiL IiluhiIzI man die lsolierteZahnfleischdhoklrodo 
Besleht dne isolie rlc EnizQitdtmg an line in eSnzelmsn Zabn, 
empflehU os sich. cine boson do re Zaltn-Eleklr&de (41—16) zu 
verwenden. Vor der Bebandltmg sol ten die Zftbne mil clner 
Z a Impost a odor mil Schlenmikrcide gepnlzt und dcr Mnnd 
daitficb mil lauwarniem Whsscr gespQll werden 

Erkrankungen des Halses und Rachens. 

Im hinferen Toil der Mundliohle nnd im Selilundknpf liegen 
Organo, die vorwiegeiid tins Ivmphdrifaenarligem Gewebc 1^- 
slclicn. Sie umkleidcn a Is .jymphfltiscber King ls die gauze 
[nnenfladie des R ache ns. 

In der Xische zwiseben bciden Cianmenbijgcii lieg'l jedcrscits 
einc G a iiinon ni u ndel s ein elwa 2 cm langes ovales Organ. 

I ti re ( ) Inn* f Uichc zeigt za 1 1 1 reiche ve rscli iedrn gosla I tele l >o 11 nun - 
gen,-die in sackformige. kQrzcrc oder I singe re Hohlraumc fiihrcrt. 

In dem geOflnctcn Mund sind die normalen Ganmenmajideln 
nichl oh nc weileres zu sc hen, da sic von dem vorderen 
Gaumenbogen Bberdeckt werden. Im'sI lieim krill igen Nicdcr- 
dnTcken der Zungcnwnrzel, etwa mil einem Loffelstlel. 1 m- 
komml man die Gaunienmandel zu Gesicht. 

An der Ruekwand des Sclilundes, dom direkten Anblick cnl- 
rfickt. liegt die impaarige R a c lie n in an de L, doren mneror 
Aufbau (Eer Gauincn man del glcicht Die Tatigkeit der Mandehi 
bestebl darin. die in ihrem Gevvebe enthallencn Lympbzellen 
in den Spcicbel abzugebeiL 

Dii so Mandeln sind ihres Gcwcbcaurbaue^ wegen zablreicbcn 
Rrkrankungen ausgeselzb In den Nischen setzen sich Icichl 
Kratibheitskeimc Test, die von bier aus dnrch die Blutbahnen in 
den Kfirper eindringed kbnnen 

Die Nischen der Gaimicnmandeln sielit man blsweilen durcb 
weifiliehc, oft harausiagende Pfibpfe ausgpffitll Die Pfropfc 
bcslehen a ns abgt sioftcjiem Gcwebc, Eitcrkor[>crchcn h Krank- 
heUscrregerti und Schleim. 

Rei [nfcklion kommt es zu entzundlichen Erecheinungen an 
den Mandeln. Man dart darin wohl den Vcrsuch dcs Kdrjm 
sehen, den Kampf gegen oindringendc Schadlinge schon bier 
aufzunehmcn und einc wcilcie Durchscuchung des gesamten 
Kor|>ors /n verhindern Die Mandeln werdcn datui weich und 
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Locker, saugen sich volt Hint und kdnnen ofl in kurzer 
Zeit — zvl miBgroBen Gebilden onschwelleti. Auf diese Wdse 
kommt es zu einer slacken Ycrengerung der Liift- und Speisc- 
wege und z\i allerlei Reschwerdcn, die sich bis auf das Qhr 
(Sctimerzen, geringc Hdrffihigkcit) erstreckcii hdnncn 

Ru then katur rh. 

Die huuMgstcn Anlasse fur cinen Rachcnkttlarrh sind Fr- 
kahungen, das Ein at men sLaubiger Lull. Oder der Attfeuthall 
In fUumcn. die so hr Irockene Lull (Zenlralheizung) enihaltcn, 
Oder voll Rauch (Kellner) sind, Oder Abgase (Fabrikarbeitor) 
etilhalCen. Auch stark gewurzte Naiming, haofiger GenuB eis- 
gebfthltcr oder alkoholischer Gelrgpke, TabakgcnuB beghnstigen 
das Enlstehen cincs sotehen Lei dens. SchlicBlfch beobachie L 
man den chronischen Katarrh sehr haufig bet Lenten, die von 
Rerufs wegen sehr vie! odcr sehr laid sprcchen mussen und die 
nicht die A Lem- und Sprecbtechnik wie dir Berufsschauspieler 
bchemGhen, 

In sotehen Fallen ist die Schleimhaut gerotet und leicht ge- 
schwellt; sie wird von ciner clilniien Schidd oft sehr 2 alien 
Schteims ftberzogen, wodurch ein Gc fifth I der Trockenheit und 
Kitzein entsteht, Die anhalLendc Verschlcimung fuhrL zu da it 
crude in Riiuspern. 

Die akute Form unterscheidet sich von der chronischm dnrcii 
flic slarkcre R5tnng, Schwellung und Absondemng der Schleim- 
hauL. Vor der 

Hochfrequenibchandlung nimmt man Gurgclungen mit lau- 
warmem Wasser vor, deni pro Glas eine Messrrspitze Sale ku- 
gesclzl wird, Je nacti der Hcftigkeit der Erschdnungen behati- 
dclt man drai- bis funfmal tagtich Lin- bis zweimat verwendet 
man die Rachen-Elekirode (13), sons! die. Flaehen-I-Jcktrode 
(0), mit der man von auflen {lie Wangen, und die Hals-Elek- 
trade (3), mit der man den Mundboden behandolt, lode De¬ 
li and lung von au&en soil 5 MinuLcn dauern, die Rachen-Elek- 
trode wird nur 2 Minulen la rig in T&tigkcit gesetzt mit schwa- 
chcrn Strom, die anderen Elcktroden mit mittelstarfeem Strain. 

Mail del rut z ti ml u n 

Die tachteste Form der Mandeientzunduug ist die kalarrhali- 
schc, die im wesentliehen dem RachenkalaJrh gleicht und auch 
wie dieser zu behandcln ist 

E raster verI &uf t die e i t r i g e ^la 11 de] enlz u m 1 11 ng Moistens 
werden beide Maude In ergriffen. Sic schwellcn rase 1 1 anf das 


mdirfaclu! i liras Ini heron Umfanges an und sondern Liter ab- 
Dic Schleimhaut der Umgebung tel ebenfalls stark in Mitlelden- 
scliaft gezogen Das A ilgcmcinbefinden Icidct sclir, cs besteht 
me ist hobes Fieber. Man wird dcshalb arztlicher Rehandlung 
nicht cut rate u wallen, 

Zur Scbjaerzlinderang wAJirand des heftigen Entiimdungs- 
prozesses und zur Rcsclileunigung der Ausheilung client 
die Hochfrequenzbehundlung. Von aufSen lier beslrahlt man 
Mimdbodcn und ilals mit der Hals-Elektrode (3) dreimal lag- 
lich je 7 Minulen iaug. Man vememtet mittclstarken Strom 
A u Bor dem bchandclt man taglich cinmal 2 Minulen lang mil 
der Zungen-Elektrode (la) Mundhohle und Raclicn, wofbr nut 1 
schwiichstcr Strom eUizustclIen ist Selir forderlich 1st welter 
laglieb zweimaligc Ozoninhalation mit dem Inhalator, jedesmal 
etwa 10—12 Zuge bet mitlelsUrkem Strom. 

■ t 

Krankheiten des Magens. 

Allgemeinc R a t s c h I a g c. 
lii'i Storungen der Magentatigkeit ist es unerlaBlicli, die 
tiauptaufmerbsamkeit auf die Zusammenstcllung der Kost, ihre 
Zuberaitujig und die Art undWcise des Vcrapeisens zu rich ten, 
Es ist nnn)Oglich t atigcmeingulUge Ratsohlage zu eiteilcn, die 
sich in jedem Krankheit$fail tie! jedem Krankcn als glcicli 
MweekmaJJig erweisen konnten. Der eine vertragt dn Glas Milch 
ganz ausgezeichnet, ein andcier bekomint davon {lie unange- 
nehmslen und schmerzhaileslen Rlahuugen, ein drittcr endlich 
ckelt sicii vielleicht so vor dem fieruch der Milch^ daft sofort 
nach dem Genufl Erbrcchcn elnsetzen \vurde Es k&nnen darum 
nur ganz allgcrneine Ratschlage in groBen Leltlinien g^geben 
werden, Wer dam it nicht zurachl kommt, wird sich von emeni 
Fachmann bei'alen lasscn mussen. 

Was die Art und Weise des Verspeisens, die Elilcclmik, aii- 
iangL. so sei wieder belong daB die N ah rung schon im Mond 
genugend vorbereltet werden muB, Da mit ist nicht our eine 
genugende meelianischc Zcrklcinerung gemeint, sondern auch 
eine gifmdliciic Durchspcichelurig, Das brides la BE sicli in ein- 
wandfraiem AusmaB nur erzielcn, wenn das GebiB vollslandig 
ist, wdm die Kosl — namcntlich Jii'cie — lange genug im Mund 
bearbeitet wird und wenn geniigend Spcichd ahgesondcrl wird. 
Fine He hand lung von Magen-Darmleiden wird darum oft mit 
dem Gang zum Zahnarzl beginnen mussen Um cinen genu 
genden SpeichelfluB zu crziclen, verzichtct man darauf, das 
l-issen ,.hemnterzuspu|cn (< , das will sagen; Wenn man iflt, sot! 
man essen — mid nicht trinken fc trockener die Kost, des to 
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Dk tlraachen fur diese Knink licit sind fa si immer selbstver- 
schuldet und sofort abmslellcn. Dio h^ufigste VeranLassung 
wird wohl durch rdilerhflfte Ernahnmg gegcben. soi os nun 
die Mengc dor Spoison odor ihro un^weckmatSige Zubercitung- 
Aucta hastiges Essen oder erzwungenc U Me rdr tickling dues 
Widerwilkns gogen die Naiming kdnncn sehidd seln. Manchinat 
voranlasseti ku, heilk oder kalte Spciscn odereift groBcs Durch- 
einander vieler Ciiinge eine Rebellion. ScblMlich liegt (lit? Sid- 


gi'olior isl dcr Aiireiz mr Speichcliibgabe. Also scum Essen nictii 
IrinkeR, sondern — wenn man durchaus gEauht, nicht darfluf 
vcrzichten y.u kbnncn — hochstens hinterher, 

Eine in k ran ken Magcn gdtuie man mogliehslc Scheme ng 
Dkse Forderung wil'd nfi so verstmiden, dafl man die Zahl der 
Mahlzciten mogllchsl bcschrankcn und ctwa nur drcimal am 
'I'ago seine S|>eisen verzchrcn scIL Das ist nidit Hchtig, well 
dadurdi dio Mange der einzdneii Mali belt zu groR wird Da- 
durch wird der Magcn zu stark be tablet, die N aiming wird 
schlechter ausgcnrtLzt; mfolgcdcssrn. bteiben inehr Riickslandr, 
die ihrersdls durch krankhaHe Zoi-selitmigsvorgange hdchsl 


Abb . IS . I Spi ’ Lifrtthr ^ s , J ZwircbMl . 
i j ZvtlfliBjSfduFn, 3 lJilriH- 
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A kilter MagenkMari li. 

Die liaupizdchen des aknlcn Magcnkaiarrhs sind Uebclkeil 
und Appetillosigkeit, oft bestclU Erbrechen. Die Magengegcnd 
ist d ni e ke mpf indlich, oft treten Mage nsch mem n auf, die auch 
in die Umgebung ausslrahkm konnen Es bcslcht Aufslofkn, 
oR verbunden mil Sodbrennen. Die Zungcisl fast immer Irocken 
und dick heiegt, die Kranken riechen stark mis dem Munde. 
Der Slu 111 gang kommt nicM regcli'ccht zuslandc Die Korpei- 
lemperalur ist bisweilen, mmionllidi Ixa Kindern, mchr odor 
minder erhdlit. In schwereren FftUen Iddel aucli this AUgemdn- 
iKd'indon, es kommt stu Kopfsciimcmitj Schwindidgcfiihl. Re¬ 
no mine illicit. 


rung ofl an dem nicht ganz einwandfreien Zusland dei h ^ah- 
rungsmULd; verdorbenes Flcisch, unreifes Obst, alter Rose sind. 
urn ein |jaar Bcispiclc lierauszugjrdfen, die Missclalcr. End- 
licb schlEigen sich bei miinchcn Menschcn Erkallungcn aid den 
Magcn. 

Die Behandlung liesleht in Rube — aufieii und inneti, ^or 
ulh'in innen. Man fastet zunaclist, trinkt hoebsfens selilurk- 
welse war men Ffcffcnnmztce oder Wermultee. Sind die Bc- 
scbwerdeu Tort und bekommt man Hunger, trinkt man elne 
Tasse Haicnschleim oder geiiiebf cincn klcineu Teller MebR 
sup pc Nil eli einiger Zeit iBt man dann kachtc Spciscn. T,ang* 
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sum ossen, gul durchspeic belli! Gan/, allmahlidi suclil man 
ilann din tlcbcrgang zu gcwohnlicher Ernahrung 

Die Hochfn quenzbehandlung %vird folgendcrniaBon vorge- 
nommen; Zwoinial laglicli bos trail It man je 5 Mimdoii lang mil 
tier F]fichcn-ELeklrgde (0). noch bessermit dor Ycrstii rkor-Fkk 
irode (2), die Magcjigcgcnd und sell allot erst schwadien, all- 
muhlicli miUelstarkon Strum tin. danach LiehandcU man jo 
U Minuton Ruckon und Unlcrieib. 

Girotiisdifr MEigenkaLuirh, 

Der cimjfh&clic Magenkatarrh enlwickclt sich aits do in 
akuLom wenn dioscr vornachlasdgt wird. Oder er ontwjfckelt 
sicli ganz ailmahlidi inhilge haufigen Alkohol- und Tabak- 
gcnusscs. Sclilioftlich kauri or auch die Begkilkrankhcit bihlen 
Iki den verschiedcnsten Leiden, Jnsbesonderesolchcn, dieeinen 
regclwidrigcn BluLuniUiuf be dingen 

Die Erkraitkung a utter l sicli in Sodbrennen, AufsloBcn, ge- 
Lcgcntl ichor Appelitlosigkcit, die mil Heiftlninger iibwediscin 
kaniL Die Krankon klagen fiber sclilediicn Geschniack im 
Munde und ludxm onion imangenehmon Mundgemdr 

Die Ikhandlung besfceht hi stronger Beach Lung dor ubon ge- 
gebenen allgcmeinon Ralschlage und in der 

Ifachfrequensbehandiung. Man slreicht mil tier EJiiolion- 
EJoktrode (0) 10 Minuton lang fiber die Magcngegend und den 
ubrigen Lcib, dann a Minn ton lang fiber don Rucken. Diese 
Hr band I ting wird zwe i-, hA langem Stesteheu des Lcicfens droi- 
mai laglit li vofgrnomnien. 

M a gcner&dd a f £ u np, 

Man verstchl unter Magencrsch la Rung cine ji ZusLand, in dem 
der Magen duixli die Vermin derung der ZiLsammenziohutigs- 
kraJft seiner Muskokchichten dauernd erweiterfc ist. Infoige- 
(lessen wird der Mageninbait viol langsamer ills sons! entlccvL, 
t-s bleiben sehr binge Zeit Reste der Nalimng in der Mageu- 
bobJe liegen. 

UobermaUigc Nahrungszufubr isl der IfauplgruiHi fur die 
Ausbildting dieses krankhafton Zustandes, Aber os gild audi 
vide andcre Unregdm&Bigkeilen und Slumngen, die schheJJlich 
xii soldier muskularon SchwQche des Magens fiilircn. 

Anfangs sind die Bescliwcrden goring Spater aber lretell 
Ik-izzusliincle cin, well die hinge zuruckgehalLcngn Spelserostc 
sicli zersetzen, bis komml sii AufstoBen und Sodbrcnuoii, zu 
Vollegeffihl und Schmerzen Die Nahrung wird vum Korpcr 
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nichl mchr redd verwertet, es stdIt sicli Abmagening cm. die 
I bud wird fahL die Muskcln schlaff. Die KIMusL liegt djiniedor 
und der Stuhlgang isi gestfirt. Bei Beklopfen und Schutldn der 
Magongegcnd eulslohen (dutschergorfuisohr; dor l,eib. insbeson- 
derc <1ie Magongegend, erscheint aufgelrieben. 

Dio nochfreqiiensbehanditmg wird abwechsdnd mil dor 
1-laehen EIcktrode imd mil dor Massagerolio yorgonommeji 
Drcimal laglioli bestrideht man den ganzen Lcib jo 10 MLnuten 
lang und verwendet miUelstarken Strom. 

Nervose Magenersdilaffun^, 

Beslehl eine oirsdiwerle odcr vorlangsamto Magenverdammg, 
oline dab eine Verandcrung der Schlciinbaul Oder der Mageii- 
wand vorliegL, bandolt os sicli moist urn ein nervosos Magon- 
leiden. 

Meist zeigon sicli neben den Magottbeschwerden noch woitonr 
Zciehon einer Belelligmig des Norvensyslems, so da0 man dar- 
aus schon auf das nervosc Leiden sell lie Ben kann. 

TroLzdem hat man. zur Behandlung die at I genic i non Rab 
sclilfigc fur Magcnkranke zu befolgen. wird aber darfilier bin- 
aus auch die Vorschlagc fur Ncrvorischwachc befolgen. 

Die IlochfrequenzbchaniUting wird nur mit schwacliein 
Strom vorgenommen. Man best rah It zwoi trial Liglich mil der 
Flachen-Elektrode (0) die Magengegend, jcdesmal r> Minulen 
king. Anschlieflend strdebt man mil der Ma^sagemlle 5 Mi- 
nulen fiber Lcib und Rucken, sc daB jetlc Bohandhmg etwa 
10 Minuten daucrL. 

Magen krampf. 

Man vers blit miter Magonkrampf das anfallswetse Auftreten 
BtochondeFj achnoidondor Schmerzen in der Magengegend, Dio 
Dauor dor AnTalle isl sehr verse] lie den, bald nur wenige 
M tauten, bxild einige Stnnden. 

A Is Ursachen lassen sicli rneist Nervenloiden, Rhdarnnd uder 
Fraucnloiden feststellen fm Anfall soforl 

die Hochfrcqucn zbehandhingem leiteix Man fuhrL die Flachen- 
Ficktrode (0) langsain fiber die Magengegend und verwendet 
ahfangs schwachenSitrom NachSMimitcn schallot man niillel- 
slarken Strom ein und behaudoH noch l> Minulen. 

Mn wii r, 

Boi dem Voi'L(andcnsein vinos Magengeschwfirs sleJlcn sicli 
■vgolmaBig eine halljo bis drcl Stuncten no eh dom Essen hellige 
MagenfiChmemm ein, oil auch Erbreehcn. He i groBen Gc- 
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seluvLimi kann os m drier Blutung kominm Das Blul wird 
i\umi cntweder in Klumpen crbrochen odor os mcngt sich dem 
Kot bci iind fSrbt JJm Icorartig schwarz. 

In langdauemdcn oder in schwereii Fftllen soli man mil dem 
Rinholen and lichen Bales nicht zdgern In jedem Fall emp- 
fielilt sicli neben der bosonderen Magenbehandlung 

die Hoch}requenzhehqtidhing. Ruckon und Magengegend wer- 
iWn drcimal taglich jo 5 Minutcn lang mil dor Flftchen-Elck- 
Irode (0) bcsIrahlL Man vcrwendel nur schwaehen bis mitUd- 
slarken Strom. 


Krankheiten des Darmes. 

DieErkrankungendesDairtirohres beschranken sich in ihron 
Auswirkungen nicht aul das befallene Organ. Vie] me hr machl 
sioh ih r (lurch cine Darmkrankheit bedingte vcrandcrie Ablaut 
der Vcrdauungsvorgartgo bald ini gesamten Korpcr hemerkbar. 

Der abide DonnkMarrh. 

Die KrnnkhciLsbildor- die beitn Beslehcn ernes akuten Darin- 
kal&rrhs sn beobachtcn sind, wechseln jc nach dem SiU und 
clem Stfirkegrad dor Erkrankling. Das slcherstc und hfmfigstc 
Merkmal ist dor DurchfalL Daboi beslehcn moist heFtigc, oft 
kmnpfarligo Leibselnncry.cn InFalgc dor slarken Hussigkoib»- 
abscheidung fiber den Harm kommt os fast innnor zu slarkem 
DurstgefQh], 

Die Erkrankung IriLl biswciton im Verlauf andercr Krank 
lieilen auf und vorschwindel dann l>ei Beftandlung dor Haupl- 
k rank licit. 

Die Ursachcn Fur cinon selbstindig aufgelrelonen Darm- 
katarrh 1 Logon moist in eincr imgosundcn Boschaffenhcit der 
zugcfuhvlen Nahrung, Wir mQssen in cinom solchcn Fall den 
Durdifall als cine Sclbslhilfe des Korpers ansehon, der mog- 
lichst sclinell den scluidlichen Darminhalt wiedor herausbefor- 
dern will. Die belioblc Ycrabreichung Oines Slopfmittcls a us 
der Hausar^thoke, clwa der sogenannlen CholeraIropfon, isl 
ilahor in einem solchcn Fa He ganz besonders uaturwldirfg, Audi 
Kaltc und WitteTungsdnflusso fiber haupt losen Mufig cinon 
Darm katarrh aus. 

Zur Uehandlung isl anfangs eine Fastenzdl besonders omp- 
fch lens worl und wirksam. Man genicBl ted ig licit alio 1-2 St lin¬ 
den ein Glas heiGen Pfofferminz- odor Kamillenfee, Spatcr bo* 
achle man genau dio auf S. 75 gegdwnen allgcmcinen Hat- 
scbJigc. 
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Dio HocijfrequenzMtafuiiung isl so for l eiimiloilen Man bo- 
turn dolt hei bo$ondors hcfligcn Scbnier^anfftllen. miudesLens 
aber iwcimal taglich jo S—10 Minn ten die gesamte Obcrflachc 
des Leibcs abwechsolnd mil dor Fiachen-Floklrode (0) und de r 
Massagerollo, Ixd mUlelstarkcm Strom, 

Her Bredidnrdifall dor Kinder. 

Beim weniger widerstandsEatugcn Kcn-per der Kinder kun- 
nen flic Ursachen, die bcini Erwachsenen zu einem harm losen 
Dannkatairh fuhren, die heflige und emste Kmnkhoil Ik 
dingen. dio nach ihren Hanptcrscboinungen ala Brechdurchfall 
bezeichnet wind. Fs bestoht fast immer Hebei', in heftigen 
Fallen trill auch cine Bcwxibtscinsstdnmg auF Vielfach boob- 
achtct man Kranipro Die Atmuxig ist beschleimigtuiid vertfen, 
wit* bei einem ,,gehelzlen Wild", lit sehr schweren Formen 
werden kaffeesatzartige Maasen erbrochen, die auf Blutfluslrill 
aus der hbcrrcizten Magenschleimhmil zur&ckznfhhren sind. 

Die Behandlung ist so schwierig und veranhvortungsvollj dal^ 
man sofort cinon Arzl m Rale Kiehen soil to. Dancben kann 

die Hochfreqaenzbehandlung bcrultigend wirken. Zweiimd 
liiglich bchandclt man den Ceil] milder Flftclicn-Elektrode (0) 
untcr Verwcndung schwacbshn Stromos jo 1—5 Minuton lang. 

Der rhrfliiisdn* Darnikuturrh. 

Dor chronisclic Dannkalarrh kann nach dem Ahklingon oincs 
akntoii Kalarrbs zuruckbleibcn. oder or kann stch infulge bau- 



Ahb. 111. SchtillB-Lifcber def [lunmlirimyiind. 


Figor Belzungen der DarmsclileimliauL enlwickotm Oft Srill cr 
li n cli a Is Begleiterscheinung anderer Krankheiten inFulge un- 
genugendor Bhdvorsorgung des Darmrohres auf. 

Die Enlivening des Darmes vollzioht sicli so hr unregol- 
nuiEiig, Inlurig wccliseln A'erstopfung und DurohFall mitcinander 
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sib. AU sclir laslige Erse helming madien sicli BJahungen be 
merkbar, die Hochsland de& Zwcrchfells und dadurch Herz- 
uiui Atembcschwerden verursAchen kennem A nclt das AH- 
gc meinbefinden 1st moistens in Mitleidcnschaft gezogen. 

A Is Behandlung kommt vorwiegend Rcgclung dec I^ebens- 
vveise, insbcaondere der Em Aiming (vgl S. 75), in Fragr- 
Morgens vor dem Fnlhstuck and abends nach dem Abondessen 
genie JSt man eine Tasse hei&en Pfeffemiinztee. Audi sorge man 
fur tagliehc Spaziergange, 

Die Hochfrequenzbehandlung wird zweimal am J age vor* 
genommen Jcdcsinal bestrahlt man 10 Minuten long deit Lcih 
rail dor FJachen-Elektcode (0) bei mitteUtarkem Strom. Aufler- 
deni fuhrt man tAglich einmal die gut dngcfetlcle Masldann- 
Elekirode (28) in den After und Ifibt vorsichtig schwaehcn 
Slrom elwa 2—3 Minuten einwirken Einfuhrung in Scitcn- 
lage ]>ci angezogenen Knicn 

Darnikglik. 

Unler Darmkolik verstcht man anfaltswcise aultrctende I-etb- 
schinerzen. die moist in der Nabelgcgend besonders heftig 
empfunden werdeti. Die Ursachen sind im allgcmeincn die- 
sclbcn, die be im akuten Darmkalarrh gcmmnt sind. 

Die HachfrequenxbehandUmg. Bei jedem Anfall die Sckmerz- 
gegend etwa 5 Minuten lang mil der Massagerollc bchandeln 
bei mitlelstarkein Slrom Tiglich fuhrt man einmal die gul 
cingefcltcte Mastdarm-Elektrodc (23) in den Alter ein und la tit 
schwachcn Strom 2—3 Mimilcn einwirken. Ein ffi lining crfolgt 
in ScMen I age bei angezogenen Knicn, 

Stuhl v e rstopf ung> 

Die Sluhlvcrstopfung 1st elite weitvorbreitete Siorung der 
Darmentleerung. Wer keiiicn taglichen Sluhlgang hat, sollie 
sich niclit mit dieser Tats ache abtindem sondem jc cher, je 
besser fur grundliclie Abhilfe sorgen. Man the unerklarlichen 
Reschwerdcn, die Lcbensfrcudc uml ScSioffensktaft bceintrUch- 
ligeti, sind auf eine solthe langc bestehendc Darmtraghcit zu- 
riickzufiihren, Man veisuche nicht ersl sein Heil mil kunst- 
iiciier BeeinfLussung dcs Darmcs mittcls der varschiedenstcn 
AbftShrmiilcL Erfahniugsgeraftfl versagen sic uadi einiger Zell 
durch Gewohnung dos Darmes ill re Wirkung und die Behand- 
lung 1st dann vie I schwicriger. Bel jedcr KrankhciL die mil 
Stu hlvcrslopfnng zusammen auftritt, sol lie glcichzeitig eine 
gruttdliche Eceinflussung des Darmcs mit dem Ziel eliter tug- 
lichen, selbsttatigen KnUecning vorgenmnmen werden. 

82 


Zur Behandlung isl der GenuB einer die Darmlatigkeit bc- 
s< aiders anregemten Emahrung unerlatJlich. Man virwende cint 1 
an Gemusc und ObsL re idle Kost, schrankc den FleisdigenuB 
ein, verzidite due Zeillang auf Weiflbrot, geniefle Kuchen nur 
dii- bis jweimal in der Wocbe und Ixivorzuge groins BroL am 
iH'sten VolJkombrot Oder Pumpernickel, und sorge fur aus- 
giebfgc korperbebe Bewegung. 

Die Hochfrcquenzhekdhdtting isl bier sehr crfolgrtich, Man 
bear lie ile den Lcib zweimal laglich je id Minuten lang mit der 
Massagerollc. die test aufgedruckl werden mu.0 Anfangs ver- 
wendet man scliwachrn ? bald slSvkercn Slrom. laglich fulire 
man einmal, gul cingefetlet. die isolierte ^lastdarm-lvleklrodc 
(28) in den After und lasso erst schwachen, dann iiiiUclstarkoii 
Strom 2—3 Minuten einwirken. Die EinfOhrung erfolgi tn 
Seitenlagr twi angezogenen Knicn 

Hnmorrlioidcn. 

Mit Hamorrliohlen be^oichnei man knolenfonnige Erweite- 
rungen der Blutadern des Mastdarms und Afters. Das Ucbel 
I'lilsleht durch Blutstauung, die durch hinges Verwoilen des 
EoteB im Mastdarm, durch sitzende Lebcnsweise odcr Wi 
3’nuu'n aucli durch die Scliwangersehafl bedingt sein kann. 

Bei Stuhlvcrslopfnng handelt man vor atlcm nach den dor! 
gegebenen Ralschhlgen, sons! empfiehll sich 

die Hochfrequenzhchandlung. Zweimal Lagtich behandcll man 
den T.cib jc 10 Minuten lang mil der Massagerollc unter Vcr- 
wendung miltelstarken Slromcs. Einmal lEiglich fuhrt man cine 
gut cingcfetlete Hamorrhoiden- odor Masldarni -lilekLrodc (2fi) 
in den vorher sclt>stUilig otler durch ein Klistier enllecrten 
Darm ein uml la lit 5 Minuten lang anfangs schwachon, dann 
mittelstarkcn Strom einwirken. Die Finlilhruiig isl am 1 h-- 
fpiemsten in Scitenlage bei ange zogenen Knicn und lie fern A tern 
durch den gc5ffnctcn Mund. 

Erkrankungen der Leber und der Gallonwege. 

Die Erkrankungcn der Leber uml tier GallenblEisc smd fur 
den Laien schwcr zu unterscheiden und verlangen deshall) das 
Hinzuzkhen cities Arztcs. Aber ols unterst&tzcndc MElBnallm^ , 
hat sich 

tlie Hochfrequent be handhtng durch a us bewahrl, Man lic- 
strahH die I^ebcrgcgend zweimal taglich je f> Minuten lang Eiiil 
der Flficft&n-Elektrode (0) oiler VersUb'ker Elektnode (2) unter 
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Verwendimg millelslarkcn Si I'tmics. Vor dem Scblafcngehen 
indirekte Behandlung bei miUelstarkfim Strom, 5—0 Minuleii. 
l)ic zwcile Pei'&on inasstert gauz lclclit mil den Fingerspitzen 
die Schmerzstclkn. 

Die GelbstidiL 

Die Gdbsucht isl leiclil m\ derVcrJarbung dc* Augenwrifics 
ii ml der Haul zu erkennen Sic entstehl (lurch Uebertritt von 
tiaUcnfarbslofl ins Blul bci imgenugendcm odor ganzlich ver- 
hindertem AbfluB der Gallc in den Darin Als Orsache kommt 
cine Enlziilulling der Ga lien blase oder der Darmschlemiliaut 
odt-r aber die Yerstopfiuig der Gallenwegc (lurch Gallons leine 
hi Frage. Nelwn der arzljieli vorgeschricbenen Behandlung 
rmpfiehlt sich 

die Hochfrequwzbehandlitruj. Dreimal taglich behanddt man 
je 8 Minuten tang don Leib mil der Massagerolle ? die mil 
mitteUlarkem Strom beschickt wird. Fruh und abends Ozon- 
inhalation mil der InhalMions-Elektrode, 10—12 Zugc, bci 
mitteMarkem Strom. i 

Gailen»teinkolik. 

p 1’ reffen G a I lensle i tic auf ihrer Wander ung durch die Gaik n- 
wege auf ein Hlndemis, kommt es meifit ku tieftigen Schmerz- 
unt alien. Unabhungig von derspateren Behandlimg des Leidens 
lindert man die sehr hefligeu Sehmerzen durch 

die Hochfrequ&nzbehandltiitg. Man strcichl 5—10 Mimitcn 
iang mil der Flachen-Elektrodfi (0) uber die Schmerzgcgend, 
schaltet erst scliwachen Strom ein und verwendet nach einigen 
Minuten mittelstarken Strom und die YcrstarkerElcktrode (2). 

Dies einmal Iftglich. Vor dam Schlafengohen indirekte Bchand 
lung bci mitt els tarkem Strom ti-8 Minuten. Die zweite Person 
inassiert ganz leicht mil den Fingers pilzen die Schmerzstcllen. 


4, Stoffwechselkrnnktieiten, 

Hfcrher giehoren Krankheiten, die sick inlolge dues regel- 
widrigen Ablaufs der StofhvechscIvorgange ausbilden. Ihre Br- 
handlung muft deshalb vor allcm darin bestehen, die Slorung 
in dem Lnnersten und geheimnisvollen Getriebe des Kdrpcrs 
wiedcr auszuglcicheiL Das isl ausscblidiHcli Sfichc des bach 
mjintis, Abcr daneben kommt tier Hochfrequenzbeh and lung 
doth noch ein Wlrkungsfeld m 
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Krojlf. 

Die Schilddruse kami sich vergroBeru, so dab cs zum ..Dick- 
hals" kommt. ErreScUt er hdhere Grade, sprichl man vom 
Kropf. Mil der Kropfbildung kflimen me hr oder minder slarke 
St&nmgen des Allgc me inlxd indent einlicrgehen. Besom tare ge- 
liibrlich isl ein rasches Wachstum der Schilddruse, well die 
CkTahr besleht, dtih dadnrch die Luftrohrc verengt wird. 

Nebcn der ublichen arzllidien Bchandliing empfiehll $idi 
cine Umstcllimg der Lebensweise: Iteiclilich 1-ufl- und Sonncn- 
bader, viel Dbsl und Gemuse. 

J)ie Hochfreqaenzbchandtutig wird zwei- bis dreimal am 
1'age vorgenummen, jc nach Slarke dcs Kropfes: Zuersl Ozon 
inhalation, S’-IO liefe Zugc, liei miltclstark bi^ vnlIslark h in- 
sLcigendem Strom Din zweite Person legt cine Hand uni den 
Unis uml massiertetwa 5 Minuten lang diesen mil Druck nacb 
dem Kehlkopf zu. Im AnschluA daran kurze Best rail lung des. 
liaises und der Kropfparlien mil dcr I'lacben-Kleklrode {(1) 
oder Vcrslarker-Eieklrode (2) bci nilltelstarkem Slrom. 

Dif Feltleikigkf'il. 

Die 1’etlleibigkeit kaim auf Sloiungen benihen deien Er- 
kenncn nlchl leicht isl Oft cntsleht sic durch reichliches Essen 
iund vomrhmlich durch ulicrmABige lliLssigkeitszufbltriin Ver- 
ein mil mangelndcr Kor|xsrbeweguug 

Die Hochfrequcnzbthandlung erlaubl niebt die Fortluhrung 
dieser Lebensweisc, ist abcr neben ciner durcbgreifenden Um- 
gL b slahung der Ijebcns Tub rung schi k wertvoll, Man behandclt 
zweimfll am Tage je 10 Minuten mil dc]’ Massagerolle und >er 
wendet miilelstarken bis starken Strom. Einrnal Obcr- und 
Unlerkorpe r, das zweite Mai nur den Le i b. \ or dem Sch I a fen g<e hen 
nehme man einc allgemeinc Aufladung vor. Die Metall-Elek- 
lix>de wird dabei abwecbsclud mil der rechten und linken Hand 
umfaflt — insgesaml 3-5 Minuten, bci miltcbtarkcni Strom. 

Die Gidit- 

Die Behandlung der Gicht nmli cbenfalls schr thirchgreifend 
sein und kann nichl auf eigene Eaust durchgefQhrl werdciL 
Bei dem sehr schmerzhaften Gictilanfidl fiber leistet 6 ic H oc h- 
frequenz b ehandIung wunderbarc 11 i 1 fe. 

Meist ist der akule Gicblanfall uberhaupt das ersle Zeicticn 
diescr Hrkrankung Das befallcne Gelenk ist gerdlct und.ge- 
schwollen, es fuhlt sich belli an und sduncrzt ungeheuer. 

Die Hochfrequt n^behandhmg wird nichl am Gelenk selhsl 
vorgeno mmen, sou dern vielmchr in seiner Umgebung ^hm 
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bcstrahlt die Haul kriftig mil der Fiachen-Eleklrode (0) Oder 
dcr VcrsLrrkcr-EIcklrOEJe (2), wfihrend des Antalls ejwa in 
Minutcn lang, sons l bis drcimal L&glich jc l>—S MimiLen lang 
bci mlttelstarkem Strom. Bci Jwsoiidcrs hartnackigen Fallen 
be&trahlt man mit Tuchzwi^chcnlage. 

Die Zadcerkrankkeit. 

Die Zuckcrkranklicit beruht auf einer bald weniger, bald 
me hr rcrhangnisvcllen Stoning des Zucker$loff\vcetisels und 
twdarf der sofortigen SrztlLchen Behan tilling. Oft zeigt sicli 
lasligcs Hautjucken, das durch 

die Hochfreqaenzbphandluitg sehr angenehm gcliiidcri wir<1. 
Man bdiandcll die juckendcn Stcllen jedesmal ebva 5 Minulcn 
]E,ng mil der Fl&chen-Eleklrodc (0) und verwemtet dazu mittcl 
siarken Strom Die Heilung fordern kann welter lagUchc Ozon- 
inhalation mil der Inhalatinns-Eloktrodc frQh und abends etwa 
jc 10 Zuge bci mittelstarkem Strom, Ferner abends, vor deni 
Sdilaleiigchen allgemcinc Aufladung mit dcr MelalLElekbrodc, 
die 4—5 Mi mi ten abwechselnd In dcr rcchten und 1 in ken IT and 
bci mitlelslarkem Strom zu haUeu ist. 


5 , Krankheiten der JLtmungsorgane. 

Die Erkrankuugen derLullwege werdm Itfufig wenig be- 
achlel. Sic werden von den K ran ken vpmaclilassigt und fuliron 
da rrn m Kopfdruck und Kopfschmerzen und anderen lastigen 
Erscheinungcn, die das Wohlbclindcn beeinlracbti^en. Audi 
liei verallcten Leiden sol lie man sich deshalb zu einer rcgcl- 
mafligeja grundlithen Hodilref[ucozbohandUing cntscblicflcn. 

Die Luftwege sind mit Schlcimhaut ausgekleidet. Dicsc tragt 
haarroriiitgc Anhange, die shindig in der Sichlung naeh auGcn 
schwingen Die Lull, die sich durch die schmalcn Gauge 
zwischen denNasemnuschein hindurchwindet, vcrlicrL an diesen 
Elimmerharchm Slaub und Krankheitserregcr. Die Harcken 
wedeln those S Ioffe dem Nascmnisgang zu t wo sic da on durch 
Nii^sen und Schmmben cut tend we rden konnen Nocli mchr 
Die Lull lunimi bci Trockenheit aus der Schleimhaut teuchlig- 
keit aut und wird bci Kalle von den mil warmem Blut dureh- 
riuleten Sell lei iiihautcn angewannt 

Naeeokutyrrli, Sdmupfen. 

Die kalarrhalischc Enlzundung der NasciwcMeimhaul Me I it 
tlie hauFigMc Erkronkimg dar Es crObrigl sich deshalb, die 
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I einzchicn Erschcinungcii hier aufzuzahlcn. Ikis Leiden pflcgt 
liei vielen so lastig zu verlaufcn, daB cine Bchandhmg (lurch- 
aus erwunscht 1st. 

Die Hochfrequefizbehandtung. Zwei- Ids drcimzil am I age 
strdcht man mit der Fladien-Elcktrade (0), lesser noch mit 
^ einer ELektrode fur aulkre Nasonbe hand lung, uber den Nawn- 
I'dcken, die Nascnivurzel und die Slirngcgeiui, jedesmal ,> . h- 
nuten lang mit miticlslarkem Strom. Dann fultrl man die gul 
eingefeUetc Nascn-Elcktrode {11) in die Nase und LaJSL vstci- 
mal taglich je 3 Minn ten schwachcn Strom direkt aui die 
Schleimhaut einwirken. AuBerdem OzoninhalAtioii mit dcr 
Inhalations Elektrode laglich zweimal 8—10 Zuge bci mdtel- 
slEirkcm Strnm. 

Stirnhdhlc uka larrh, 

Der Stirn hdhlenkatarrIt trilt meist im Verlauf eines lung 
daiierndcn Scdinnpfens auf und du&ert sich l)esondcrs duiei 
tlen stechenden Slirnkopfschmerz. 

Dio Hochfrequen^behtsndtiiFig wird drciinal am I age toi - 
genenunen. J-inmal laglich bestrescht man mit der Flaehen- 
I'leklnxic [0} die Stirn von der Schlafengcgond bis scur Mdio, 
jedcsmal elwa 5 Mlnuten hmg unter Yerwcndung mUtelslarken 
Stromes. Einmal fuhrt man die gul eingefeltetc iwllerlc Nasen- 
Elektrode (11) in die Nase und bchandelt mit schwachem 
Strom jedesmal elwa 3 Minulen lang. Vor dem Schlafengehen 
<lann ciicrgiscliere Behandlung; Zuerst Ozoninhalation mil 
Inhalations-ELektrode Dei mitlelslark anslcigendem Slrum, S bis 
10 Zuge. Dann Bestrahlung der Slirn mit dcr Verstarker-EIek- 
irode (2), elwa 5 Minuten, bei mitfehlark bis vollstark anstei- 
gendem Strom. Iicginnl dann der Eltcr abznflieBcn, so bedarf 
os nur nocli Iciehter Kachbehandlung mit der Flachcn-Elck- 
Imde ( 0 ). 

Heufldinupfen, 

Der Iltusclimipfen trilt nur zur Zcil iler Grasblutc auf und 
wil’d durch don in der Lutt schwebendcii Blutenstaub hervor- 
gonifcn Ivr ist selir lastig, gcht moist aueh mit emor Entzim- 
tlung dcr Augenbindehaut cinher und behindert die Krankcn 
svoehenlang. Zur Zcil dcs Anfails vcrlauft 

die Hochfreqaviisbehcmdttxfig wicbeim gcwoiinlichcn Schniip- 
fcn. Wcr sich in Zukunfl widerstandsfahiger gegen dieses urn 
angenchme Leiden machen will, soil zweimal laglich einc regel- 
maBige Behan dhmg dcr Nasenschleimhaut vomebmen. Dazu 
wird die gul cingereltctc isolicrle Nasen-Elektrode (11) mas- 
sioreiul auf tk=r Schleimhaut dcr Nasenwurzel bewegt. jedc^- 
mal 3 Minutcn lang. Man vcrwendel schwachcn Strom. 
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Nasenbluten. 

Bci hmifigem Aurtreten von Nascnbhilen empfiehlt cs sicli, 
die HochfrcquenzbehandUmg regel maCig vorzunchmen Drci- 
mal ISglich beliafidell man je 5 Minuten lang Nacken und 
XasemUcken mil dcr Hals-Eleklrode (3), Flficlien-Eloktrode (0 
oiler dcr Mass age mile. (Na&enruckcn am beslen mit cincr 
5 o Boren X ascii be ban i11 ungs -}] ] e k I rode.) M a n ve rwe n dc t m it te l- 
slarken Slroni. Wahrend derRhilungbeharulcll man nur Nackcn 
nnd Sell ii Hern Kopf nacii ruck warts beugen Nadi der Bin lung 
nnpfichil cs sich, zur Kraft igung der CrcfaBwandungen die bo- 
Nasen-Eleklrodc (11) in die XasenloclMr tdnEufuhrcn mid 
voi-sichlig hei schwflchcin Strom 2—3 Minuten lang m be¬ 
st rahlon. 

AkutiT Kchlkopfkuliirrh. 

Der akute Kehlkopfkalarrh utiJJerl sicli dad nidi, dafi pLoLz* 
lidi die Slim me betegl Oder liciscr, of l gAnzlich Ion las wird. Im 
] hils be sk id cm unangcnehftics Kitzclgefiihl, oft auch Hustcnrciz. 

A is I'mcbc kommt moist das Kinalmen kaller ranker Lufl 
durch den Mund oiler sonsl Erkallung in Frage. 

I He Uochft cquvnxh^haiuiiimfj wird dmmal am Tage vor- 
genommen. Man bcslrahlt den Hals mil der II uls-Eiekt rode (3) 
odor Verslarker-Eleklrode (2) jedesmal € Minuten lang und 
verwendet niillelstarken Strom, die M udhOltle bchandclt man 
zwel Minuten lang mil der isoHerlcn Uachen-Klektrode (13), 
Sebr gute Dicnste leistct bier nodi der OzoninhaLator. Zwei- 
mat laglich nimmt man bei miltetslarkem Slrom S bis 10 Ein- 
atmungen vor. 

Cbronisdier Kehlkopfkat&trh* 

Her chronische Keblkoptkatarrb Suited sich durch ein C«e- 
fuhl der T roe ken lie it und durch KiLzeln im I hits. Die SHrame 
1st brlogt, heiser, klingt nichL .Moist heslrht gloichzoiLig ein 
rlironischer Rachenkalarrh. Audi die Umchett $ind diesclbcn 
(vgl S. 74), 

Zur Behandlimg cmpfehlen sick haufige LufLMder, baufiges 
Abkgen der Hcmdkrageii und nachtliehc PricBtiitxuinschlrigc 
urn den Hats. 

Die Hochfrequcitzbehandiung wird decimal liiglieh je 10 Mi- 
miicii lang vorgenommem sic vcrlauft sonst im cinzclncn wic 
Iseim akuteb Katarrh. 

Dcr akltle hllFtrulirriikuliirrh. 

Der akule Luftrijhncnkalarrh gelit fast burner mit cincr Tcm- 
pcraturcrh&liung ein tier Die K ran ken k Ingen darum aueb moi¬ 
stens fiber ALlgcmcinslonmgen, wie Abgesclilagenhcit, Mudig- 
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keit. Kupfschmcrz, Appelillusigkcit. Auterdem beslehl ein fast 
dimer ruler Hustenreiz, der die Kmnken zu qualenden Husten- 
slolkn ireibl. Auswurf stclll sick allmahlich in mnehinonder 
Menge cin, erst glasig und Kiib s dann wasseriger und cilrig. 

Die Hochfrequenzhehandlung wird vorgenommen durch Be- 
strablen der liriisi und des Uiiekens mil der FL&chcn-Elektrode 
(0), Yerstftrfeor Elcktrode (2) odcr Hals.EJektiode (3; zweinud 
tiglieh je 3 Minuten lang Dann verwendet man auBcrdem 
zwcimaJ am Tagc den Ozoninhalator und maehl jedesmal 
Finmalmungen l?ei nriltelstarkcm Slronr Die Inhalalm U - 
bandlung wirkt be senders vorleilhak auf den Verlanf dicser 
Ivrkrankung ein. 

Bine slarkere Be hand lung isl Folgende; Bestrahlung des 
Halses mit der Hals-Ekklrode (3) und Auflegen der Zungcn- 
Ihcktrodc (15) auf die Zimgc und mil dem Mund cinatmen. 
Audi isi hicr Inbalation zu empFehleii, 

Dcr dironiiiche Brondiidkatarrh. 

Den chromsehe BronchiaJkalarrh is l an (leni fangs bestehen- 
den Hustenreiz zu erkennen, der sicli incist am fruhen Morgen 
ein&teUt, ofl aber aucli hei raschem Wecbsel der Luftwarme 
aultrilL Nebcn dem Hustenreiz zcigl sich oft aueb Alemnot. BJs- 
weiten schlieJJt sicli das Leiden an einen bcslebendm Raetien 
katarrh an, namcntlieh bei Rauchern odcr Personen, die sicli 
viol in raucherfuUlen Raumen aufhallen. 

Man serge fur A bs tel lung schidllcher Lebensgewobnheiten, 
nehme reichJicb und Sonuenbadcr. surge fur ausrcichende 
Lurtfcuchligkeil (z. 11 Wasserkasten auf die Zentraliwsizung 
sclzcn) und achte daraufj daU nur dure It die Naso gealmet wird. 

Die HQchfrequvnzhfihrtiitffttftfj glcicht im librigen der des 
akuten Kfilarrhs. 

Asthma. 

Mil Asllmia bczciclincl m:m Anfalte von Alemnot. Sic onl- 
stehen durch krampfarlige Zusarn'mcnzichungen dcr Luft- 
rdhrcmnu&kulatur. Es haiidcIt sich letzten Endes um cine 
Ueberem pfindl ichkcit des Nerve nsys Lems. 

Die An fa lie irctcn meisl in der Nacht auf, Die Kranken 
schrecken aus ttefslcni Schlaf mit cine in star ken GefuhJ von 
Angst und Hoklemtimng hoeh und glaubon ei^licken zu m us sen. 

Die Hoch/tequmzbehandiung kann sich bier uEs sclir nulz- 
lich crweisen W&hrend des A of ails setzt man die Vcrstfirker- 
IMcktrude (2) auf die Brusl auf und HUSl 5 Minuten lang mitte!- 
starken Slrom einwirken, danach behandelt man weitere 5 Ml- 
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mi ten lung den Bucket) mil dor FlacUen-Elektrode (0). die mit 
initlelslarkem Slrom besehickt wird. 

Dieses last i go Leiden kann man w irks am beta mp fen, werm 
man, je nacli Bcftlgkcit, 2—3mal lagHch bei stark ansleigendem 
SI mm Ozoninlialation mit IwhaluUons-Elektrode vomlmml (jcS 
bis 10 tide Ziigc) und welter nocli mmdeslens 5 Minn tew lang 
Ih t i mittelstark ambeigeudem Strom mit Melall-Ekktrodc (14) 
jndii ekL behandelt wird. Die Kweite Person legt dem Faticnten 
beidc llande in Schmelter]ingsforui auf den Rucken (Fingcr- 
spHze bis an die Schuller reiehend) und massierl dann den 
Rucken abwarts nacli vorn ub&r Herz bis zum Magen bin. 
Daraufhin in gldcher Weise kurze Beslr a liking mil Verstarker- 
Fleklrodo (2) Oder Massagcralle Ixri mittelstark bis vollstnrk 
ansleigendcm Strain. 

Keiidihusten. 

Der Keucfahusten hat seinen Namen von seine m eigen turn- 
lichen Merkmal Das Leiden ist uberiragbar, die Eireger war¬ 
den moistens dureh den beim Hasten verspruhenden Speichcl 
ubertragen. Haupts&chlich warden Kinder swischen dem 1. und 
3, Lebensjahr befallen. 

Im Bcginn besteht nur Schnupfen, gewohnHcher Hasten, 
manchmal auch HeiserkeiL Nacli 1—2 Wocben erst wird der 
[Iuston starker, tritt auch nacliLs auf und macht sich nun in 
regeimaftigen Abs Linden J>emerkbar. In diescr Zeit ci-sehcmcn 
dann die typischen Keuchhostenanfalle, die oft von Unruhe ntnl 
Unbehagen cingclcitet werden. Nach einem licfen Atemzug 
komnU es zu raschcn, harlen ITustcnstoBcn, die sieh so sclmcll 
folgcn, daft keino Einatnmng zwischcn thnen vorgcnominen 
werden kawn, Das Gesicht und die Augon relen sich, die Zunge 
wird meist ausgestreekt, Auf die HustenstdBe folgl dann cine 
I ante, klingende Etna Liming, worauf sicli das Spiel uieist wiedcr- 
iiolt. Lippen und Zunge verfarben sicli da bei blauliclv Oft gehen 
die Anfiillc mit Erbrecheu eitther, fast slots wird z^her Atis- 
wurf herausbcfdrdcrt, Die Dauer dieser lastigen Erscheinungen 
bcEnigl im Durchschnitt if—ft Wochen, Danacb klingt die Krank- 
heit moistens rasch ab 

Die HochfrequeitzbehajuUung wird natur gemall wahrend der 
Anfallc racist zu spat koitmien. Hat man den Apparat zur 
Hand, bestrahlt man Rucken und Brush Hals und Schultem 
mit der FLfichen-Elektrodc (0) und Hals-Flektrade (3) und ver- 
wernkl mitlelslarken Slrom. Die eigentiiche Behandlung wird 
dreimal am Tage je 0 Minuten Lang vorgenommen, Wennmbg- 
lich auch Ozoninhalation vornehmen, 3—10 Atemzugc zwei- 
mal tag]ich, be! mUtelstarkcm Strom. 

m 



1,un pen blab un g, Em ptn sem. 

Von Lungenblahung spricht man, wenn einc dauern.de Er- 
weitemng und Erschlaffung der Lungenblaschen und infolgr- 
dessen einc raiimliche VergroBcrung der Lunge vorliegt Die 
Atmung 1st angestrengt, bcsclilcimigl. Fast jmmer bcKlcht glcich- 
zoitig ein chronischer Bronchialkalarrh und infolgedessen auch 
Hlisten. Der Brustkorb crscheint faftformig erweitert, der Hals 
verkurzt. Das Leiden entwiekclt sich meist erst in einem ge- 
wissen Alter, es entstclit im Anschluft an laugdauernde Erkran- 
kungen der At m ungsorgane Oder Lwi wLederholter l eberanstren- 
gung des Brustkorfacs, clwa beim Heben schwerer Listen odcr 
lwuin Spielen von Blasinstruraenlcn. 



- h l- l.uftrdhre tinti L.UiiE^TJ. 


Die Hochfreqiicn^behaitdliing wird l>ci niiUelshukcm Strom 
mit der Flaehen-EManxfc (0) odcr Verstarker-Llcktrode {2 
vorgenommen, die man dreimal tiglich jc S Minuten lang !fangs 
des unlerew Brustkorbrandes aufsetzt. 

Grippe, InfUinizEi. 

Die Gripjic tritt am haufigsten \rd naftkalter WiLterung auJ 
und auflcrl sich in rasch ansteigcndcm Fieher, grofter all- 
geiudnci* Mattigkeit und heftigen Glicdersclimcrzen, 

Die Dehandlung muft im Begimi vorwlegend einc aMgenunnc 
sein Zur Besserung tier lastigen Schmerzen 1st * 

die Hochfrequenzbehandlung sc hr geeigncl. Man behandelt 
die Schmerzslcllen zwcimal laglicli jo u Minuten anil der 
1 : 1 achcn-Elcktrode (0) Oder Vcrstarker-Eleklrode {2} bei mitteb 
.slarkim Strom Ferner taglich zwdmal Ozon inhalation mit 
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tier 1 nhala turns-Ekktrodo, N 10 Langsame Einatniungen bei 
mittelstark bis rolls lark anstcigcnriem Strom Eel Fiebrrerschel- 
mmgcn Arzt rufen. 

L li nge lie nlz iindii n%- 

Die Lunge nenUiindimg jst Neberhaft und so crii-sMiufL dafi 
man in it Sclbsl hr hand lung koine kostbare ZeiL versfumun 
solllc. Duller soforE Arzt rufen. Zur Ncbenbehandlimg und zur 
Nachbehaadlimg *si 

die Hochfreqticn: bchundlung selir geeignet. Man I wham lei l 
taglicli cinmal 6—is Minulcn king die Brust durcb Rcstrahlen 
mit der Flachen-Elektrode (0). Das z weite Mai bchandelt mail 
don Rue ken auf gldche WcLsc, Die drilte Bchandlung winl 
vorgenommeir indent man die Verstarker-Elektradc (2) G bis 
H Mi mi leu Lang aid die Rrusl sebd ledesmal arbeltet man mit 
milteMarkem Strom, Femer taglich zwdmalige Ozoninh illation 
mil der inhulatlons-Eleklrode,, fr0.1i und abends, je 8—10 Ein- 
atmungen bei mit tel.stark Iks voHstark ansteigendem Strom. 

Kippeiifelle dIz iin du ng. 

Die Rip pen fell- odor Bruslfe I lent zundung kauri sclfrshinilig 
odev als Folge undercr Erkrankuiigon an f I retell. 

Im Region an Bert sic sieh mit Bruslstedien, Hustenreiz und 
KurzalmigkoiL. Es gibt eme sogenannte trockcne Form, bei der 
die entzfindHclicn Ausschcidimgen kaum wahmehmliar sind. 
Die unde re Form fulirt /as Flus^igbeitsaustriUen in wechseln- 
drm limbing Die Reh auditing uberlassc man eiktexii Arsd, da- 
tuil cine mug Hells l g latte Ausheilung erziell winl. Zur Linde■- 
rung der Schmerzen und fur die Nachbehandlimg eignel sich 

die Hochfreqiienzbehqfldlung gaiiz ausgezeichnck Man bc- 
strahit Kweimal taglich die Bruit jc 8—8 Mimiten lang nut der 
Fluchen-Elcklrode (0) und brinmdell aucti die Brustaeiten oils- 
giebig bei mitlclstarkom Strom. AtiBendem behandcJt man nodi 
8—8 Minuten lang den Riickcn mil der Massagerolle. tlxnfulls 
mit mUtclstarkem Slrom. 

6 . Eikrankungen des Herzens und der BlutgeiSBe. 

DadasHerz fur den Blutumlaid innerhalbdes Kor[>crs sorgl. 
mac hen sidi Erkrankimgen des Herzens nicht mir an Grt und 
Slelle bemerkbar. sendern fiihren auch bald zu Slorungen all- 
gemeiner Art, 

A is Ursache fur cin Herzlcidcn katin victerlei in Frage 
konnnen SiehL man von den dutch kfirperliche Ueberanstren- 
gung oder allgeiucme korpcrliche Sebwache bedingten Slorun- 
gen air lindcl man als Ursache haufig eitie fruhere InJektions- 


k rank licit oder iiiibbrauchlidben Alkohol- odor labakgenuB. 
Abcr auch dauernder Hochstand des ZworchfclE durcb Gas- 
ansammlimg in don Danncn, ciiLsdmiircndc 1C leidungsstfickc, 
ungendgende Alemhewegungen fCt linen zu Herzleidcn. Biswcilen 
sind cine Nicirnkronkhclt odcr ubcrmaBige Bcamspruchung dcs 
Herzens durelt filieiitichliche FLiisSiigkeitszurnbr scludd. 


Abb. 21 Sc hf-End dcJi ilutliKhLaiaf^ J USld 
rrtTl(« und links IltPtkamrarr- c urtd J r«lvte- 
tin A J Luke Vorktratr; e Aorii mit Arttfim 
fijr drn Kopf ILnd die Arrae (If, fut d«l r- 
I nib urtd dk Heine h Lun^tlMTUrLe \ 

j Luiigt]iven*n \ *■ olwr*, / unlcce- I.un|rn- 
vtntn ; Jtf UnarsefiiOe In (iffl I/iinjeci’ ji Hiir- 
ItriPneii in den Vtrdjm«inji«Hc ailEn ’ 0 Pfof'* 


AHgemeire Behandlungsvorschrjftcn, 

Brim Merzkrapkcn wird einc jode Bchandlung era! l^cbt von 
l-rfolg begleitel sein konnrn. vaun gowisse Riclitlinu?n til dor 
Lebensfuhnmg eingehallcn werden. Wie jedes erkranklc Organ, 
so vcrlangt auch das Herz anfangs Rulic und Sohonuiig Der 
Rlutu miaul go lit am leiclitcsten tonslalten, wo tin der Monsch 
liegt. Weiterbin bcdculet es dne Entiaslung dcs lierzens^ vvenn 
die Blutzirkiilalion durch liefe, ausgiebige AtemZTftge angeregt 
winl Also auch an due gfiimftiehc Almung denkenl Am besten 
gewdlmt man es sich an, mehrnials am Tage im b reion odcr 
vor deiu geoLftioUii Fenster etwa zwanzigmal schi fc tioT durcb 
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den Mund auszualmen mid danach langsam und lief durch die 
Nase wiedcr Luft zu holen. Oft wird der Blulumlatir (lurch un- 
passende Klcidungsstuckc crschwerl. Besondcrs ungunstig wirkL 
das Korsclt; weilcrhin geliorcn Strunipf bander und engc Kragen 
stn den haufigsten Fchtera. Man verges sc nicht, dafl auch dor 
Geschlce htsverkehr, ctao wie antiere sedische Erregungcn 
t ine schr slarke Bcinstung des Herzens bodeuLen. 

£um SchluG, aber nicht weniger zu bcachlcn, noch eimgc 
Worte fiber die Bekostigung. Man fulle den Magen wenig, esse 
licbcr ha li tiger, Der stark gcfulltc und gebluhlo Magen druckt 
das Zwerchfell hoch, und dadurch kimnen helm Her/knanken 
histlge Erschcinimgen hervorgerufen warden. Desha lb sind auch 
kohlensau re lialtige Gelranke, wie Brausclimonaden, Sellers 
usw., nicht angebrachi Den sclilechten EinfhiB von Kaffec, 
Tec, Kakao und Alkohol wird man nicht besemders zu ervvuhncii 
brauchen, Man genicfle auBer der iiblichen, gemischten Kost 
reichlich Obst und Salute. Bci unregclmaGigem Stuhlgang be- 
Kerzige man die auf S. 82 gegebenen Ratschllge. Die Flussig- 
kdtssrufuhr ist stark eiimischrunken, aufSuppcn verzichte man. 
Nadi einer gewissen Schonzcil wird man aber auch untcr facli- 
mannischer Letiling mil einer Uebung des Herzmu.skels Ikv 
ginnen mussen, und durch vorsiehlige. in ihren AnsprCichen an 
die Herzkraft groBcr werdendc Spaziergange wird man sch lie fi¬ 
nch manehe Bessqping erzielcn konnen. 

IlerzkLpppcnfehter* 

1st die Form der Herzkiappen inTolge ciner Erk rankling tidcr 
cities angcborcncn Defekles verindert, so dab ilire regelrechte 
TMlgkeit leidet, sprichl man von einem Herzklappenfehler, Es 
kann sich cintnal um einc mangelndc Ocffnun gs fahigkeit han- 
deln : dann laftt die K lap pc nicht genugend Blut in der RSch- 
hmg der Blutstrbmung dunchtreten. Oder aber, die Khippe 
schlleBt nicht fest und laflt bci der Zusammcnzichmig des Her¬ 
zens Bint zuruckdrangen, cntgcgcngcseUl m der ZirkuEalions- 
richlung. In bdden Fallen wird allmMilich die Menge des in 
den g rotten Korperkreislauf geworfenen BIulcs gcringer, so dab 
es zu einem maogelnden Blutumlauf komml und daG auber- 
dciu cine Blutstauung im Gcbiet des kleiuen KreislaufSj also 
in den Lungen. bedingt wird. 

Aus dicscn Verh^ltxdssen erkhlrcn sicli die Rcscliwcrdcn; 
Kopfschmcrzen, Schwindclanfalle, Atemnot, kaJtc Eandc und 
Efilk\ schlieUlich wassersuchligc Schwellungcn, L ebtrse Inner- 
zen infolge <ler durch die Blutstauung bedingten Dehnung der 
LeberkapseL Naturlich beslehcn auch direkte HerzUiHchwer- 
den, wie Beklemmungen und Druckgefuhl in der Herzgegcnd, 
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Ni'ich flu- 
slrengc-]! en 
uportlichtn 
Leistuti'gen. 

H*han iHuing 
ilt-r ] ItrijPtrrid 
mil der HcJt- 
Klekltod-f :-H 



imrcgdmaBLger HerzscbJag, haufiges slai ke^ llerzklopfen, Der 
Kbrpcr macht den Vei^uch, cincii besseren B lulu miaul durch 
VergrdBei'ung der Arbcilsleishing zu erzielen Dies wird his zu 
einem gewissen Grade erreicht (lurch die J)ickcnzunahme des 
Hcrzmuskels. 

Die Bchandlung muB sich darauf teclii-ankcn, den Blul- 
umlauf zu crleichtcrn und anzuregen. -Man beachte dazu die 
vorstehend gegebenen allgcmeincn Ralschlage. 

Die Hochfrequenzbehandlung hi zweimal am Tagc vurzi]- 
nelimeiij G—& Minute n lang in it der Hcrz-Elektrode (^0), die 
mil schwachem Strom bescliickt wird. Dann behandelt man 
fruh den Obcrkdrpcr, abends den Unterkorpcr jc 10 Minuteu 
lang mil der Massagerolle. Man str&icht niir in der Rich lung 
Kura Herzen hin, bei miltclstarkem Strom. 


11 eraiHUfikele r k ran k imp. 

Bci lierztnuskelerkrankungcn laBt Infolge des Vcrsagens der 
Hcrzlatigkdt der Blutumluuf zu wanschon ubrig Es komml 
deshatb im wesent lichen zu dense I ben Erscheinungeiij die sclion 
beim Heraklappenfchler erlautert wurdeu, 
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Neben dor Dulwuiidi^en ^onsligen Behaxullung wird 
die Hoehfrequenzbehandlfmg dreimal ym Tage vargenoin- 
mcn, zweimal behandelt man je 7— S- Minn ten lang nrit dor 
Herz-ELcktrodc (30) imler Ycrwendung schwachen Stromos, 
(I aim mil der Massagcrollc wic beim He rzklappenfehler, 

UeheFoii&trengiing mid Sdiwadie des Herzen*. 

Xacli Ueberanstrcngiing des Herons odor bci Herzschwacbo 
hi fiir bequemes Lagem dos Kranken m sorgon, am angene Illu¬ 
sion wird cine halb silzende, balb Ikgende S tel lung empfumden 
Man cut feme bvengende Klcidungssliickc 3 ermalmc den Kran- 
ken zu tic fen Aleuizugen mid Idle uuverzuglicli 
die Hocfifnquenzbehandhmg cin. Man be I mult: It 5 Minuten 
la tig die Herzgegend mil dcr Herz-EIeklrode (30) unter Yer- 
wciiduiig schwadien Sirorucs, danach streicht man mit dcr 
Elacben-Elektrodc (0) 5 Mmu leu lang von den FfiBenoder vom 
Bccfeen ab zum Herzen hin IHcrzu gcjjallet man mitlclstarken 
Mmn t in. Man wfederholt diese Bchandlung cin- bis zwcimal 
mu Tage. AuBcrdem luglich vor dem Sclilafengehen mit dcr 
MeUH-LLeklrodc odor deni Saturator aJJ gem cine AuNadung, 
etwa m .i —6 Minutcn bci millclstarkem .Slrom. Elektrode ab- 
wechsolnd in techier und linker Hand ballon. 

Ntrviise IferzbesriiYrerdcn. 

Iki nervdson Ikrzbcscbwenten — ckr Aral spridit von Herz- 
neurose — Ix^tclH kcinc Vcrandcrung des Herzmuskels odor 
dcr lierzklappen. Die Beschwerden sLnd trotzdem moist rechl 
erheblieh- Die Hcrztaligkcit ist unregelmaBig, und os konneji 
al]c Bcschwcrdfin auflrclcn, die wir beim Herzklappcnfehlcr 
ids moglich kennen gelernl haben. Ja } daruber limans kdnnen 
Eicbr schmcrzhaftc und angst igemte Anfallo von Atcmnot ml- 
trelon, Die Behandlung dos An fa Us voHzteht sicli wie ebon. 

Die Behandlung des Leidcns uberhaupt verlaufl im wcscnl- 
liclien so, wic os fur die Besseruag des Ncrvenzustandes, an- 
gezeigt 1st (vgl S. 56). Aber man wird audi die allgemeiri- 
Lpilligrn Ralscblage fiir Hcrzkranke beriicksichtigen, 

Die Hochfrequenzbthandiung wio IjcI Herzscbwaehe- 

A rterie it verkalku ug. 

Die Arlericnvcrkalkung 1st due Alkrsersclicmuiig, die sfcb 
niclil aufballen, deren EinLrUt sick aber aufsebieben laBt Die 
Verkalkung bedingL durch Vermindemng der EJastmtut der 
(icf&Gwandc cine vermehrlc Beansprucbung ties Herzens. Das 
Ibiz pUmpt das Hint unter verslurktem Druck hi die Gehiflo. 
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Rn du r c . 11 ,rilE dift Gctahr cift - dafl cin bcsondcrs bruchires Go- 
ian pJatzl und es zu oinem S^liiaganrall koinnit. 

\<*n den Eracheinimgen isl der Kopldruck besonders lasliit 
^ isi meist verb Linden mit Schwindelgeful.l und ObreimuWi] 
- * t lre ion auch Augenstorungen oin. 

Mail beachte lilrengstcns die fur Hcrzkranke gcgcbencii 
IUchtlmion Kur Lcbcnsfuhmng. Die NabrungszufOhr mu fj 
jiuBcrst maiiifj sem. Vor aliem selie man aucli auf geregeite 
Danntaugkfiit, gcgebencnfalls befolgc mail die auf b’ 82 ce. 
gebenen Halschiage. s 

Zur Verhaiung dcr Arlerienverkaikung verzichtet man auf 
regelmaBigen Oder reiclilichen GcnuB von Alkohol Taiak 
dl ° ?Ur Krankheitevcrhiiiung gc- 

I.-IMrTr. ll ° c { , l feqt! ‘‘ n ' bu!w nittiMfj. Bestralllung mit der Flaciiai- 
0 CJ * V«KLarker-ELek(rode (2) taglich cinmal den 
7°^: untl ‘‘"Ck-scitig, slots nacii dem Herzen 
im o Minuiun. Auilcnloin lagticli cinmal allgemclne Oznninha- 
olitin zur Gcsundung des Blnics und iii Jeiehlerung dcr JIciv* 
«md Lungentatigkei t(6—8 liefc Zilge bei mitlc I slack bis voll- 
slai k aiuteigendem Slrom). 

Kmiti|>fadcrn, 

Mit Kratnpfadem ixrzciclmcl man ausgedolmlc, biauiich ver- 
tndendc, meist gesclilangelle Blutadcrn an den Beincn. Sic om- 
slchcn djirich Etschwerung des Blutumlaufs und werden be- 
^^enhbifig bei Frauen nach Schwangcrscliaften oder Ixi 
M^ Cn ’ii 1K i° n el ? 1 . s v,0f?cn lio1 stcl»en mussen bcobachlet. 

. **“* da ™n beizeilen die Nachteilc ciner ''Blnlstamine 
m den Heinen /u vermciden snchen. Man sorgo fur gonuccndo 

f Slcl , 1 6,tcr lan * 1,ia u,lrJ lagere dabei die FuiJe 
cm we nig liohcrj abends oder raeiii'mals laglicii streiclic man 

iTcranf 11 IIan,iflachen eini 8 11 von deiiFiifien zum Itiiie 

,»-*?«!! das Leiden ausgcbildel, so vcrziciile man auf enge 
loscnbunde mid Slrumpfbander und erhohe das FuQende des 
Belles durch entsprechcndc Untcrlagc. Cts> 

[node ((fi°^«^T? Xbek ° nd ! Un3 Wird rail der B’iachcn-Elek- 
am Ea ® e Wr ® cn ommcn, icdesmal 
nuten Jang. Man streicht von den hochgelagcrlen Fulicn 

Kmc h f s Ulg ^' ii0m!cl1 BcWl 'gi'ngen bis zum Knic und vom 
Shorn 1 ”i zu ^ Lc^tenbeuge hcrauf und schaltct mittelslarken 
J Xk “ chal,dll,n e wrvwiide man die Ver- 

i!i" .r‘mit SS ^)V. lks ? m ISt aucl1 <lic * n( linek[e Behan,I- 
1 nut dei Mfltall-Eleklroda odor dem Saturator. 
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Darn in an fangs nur A rote imcl Beine sonnem erst naeb cinlgcr 
Zeit den ganzert Korper. DieKLtidung sei recht iultdurdilassig, 
locker ii in l liclil. Vicl in fftscher Lull sc in, nachLs bei geoffite* 
tom Fensler schlafcn! Man soil sich tagsftbcr otter tine Zeitlang 
hinlcgcn. Diese 1 m it wird am besten fur 

die llochfrequenzhehandlung vcrwandL die in einer All- 
gcmdnheh enduing besleht, so hr angenehm und wlrksam ist 
Zweimal taglich behatidelt man je 5—& Minn ten bei in it tel - 
starkem Slroin mil der Fluchcii-Eloklrode (U), einmal fur don 
Ober- und Unlcrkorper, das zweite Mai den ganzen Korper mit 
der Massagcrolle, Sellr* wcrtvoll fur die Anffrischung des BLules 
ist ferner die Ozoiiinbalalion. die man auficr der vorstchenden 
Beb and lung l3gKch zweimal bei miltelstarkem Strom ausfQhrt 
— etwa 6—8 Ematmungon 


Abb, 24, 
llei Hlaseiiichurache. 
IInicr]tlbraa!M^« 
mil d*r 
Muhageriilta, 


8. Erkranhungen der Harnorgane, 

Die Nieren werden von manchen Menschen we nig schoncnd 
bchandelt Die Fliissigteitszufuhr wird in iiberlriebencni Mafic 
o3ine jede Ueberlegung verge nomine n; Kudisalz und Gcwfirze, 
Bier und Wcin werden in Mengon verwandt, die im Laufc der 
Zcit cine ungeheurc Belas lung dieses wichtigen Ausschcidungs- 
organes bedeuten. Leidcr crschreckt dicse Mensehcn keinerlei 
Wamungszeichen bc|zeiten, sondern man nierkt cine Erkran- 
kimg erst vcrhMtnlsmaUig spat Dcnn diese Kranklieiten ent- 
wiekeln sidi me 1st langsam, sic verlaufen scbleiebend und 
machen an fangs mtr geringe allgemeine Bcsch warden, we] die 
die Krankcn nicht an tin Niercnlcidcn den ken lassie Da klagl 
tier einc fiber MaUigkeit und leichte Eriniidbrirkeit, da beknmml 
ein zweiter Kopfdruck und Kopfschmcrzen, ein driller viel- 
leicht ! IrrzlwscUwcrdcn. Das wichligstc Erkenmingsmittel isl 
tine Untersuebung des Urins. Aber nicht nur die Erkcnnung 
solcbcr Leiden, auch ihre Behandlung solhc man — wegen der 
Wichtigkeit fur ferncrcs Wohlergebcn — clem Arzte ulxrlasscn. 
liter sollen deshalb nur cinzelnc Fade Eingetuhrl werden, wo 
bis zura Einholen irzlliehen Rates ein sofortiges Handcln wuii- 
scliens'wert ersthein \. 

Nierensieine. 

Das Yorkatidenschi von Nicrcnsteinen erkennl man moistens 
erst, wenn sich plotzlicti ein Anted I von Nierenkolik cLnsleltl. 
Es befallen den Krankcn plol^lich aufierst heflige Sdimerzen, 
die von der Nicrengegend bEs m denOberschenkdn ausstrabkiL 
Die Starke der Schmerzen bedingl weiLere Mzungcn des 
Xcrvensystems, die Krankcn werden schr unruhig, der Puls 
wird selir lebhaft, es kann Erbrechcn cinlietem 


Ein soldier Antal! wird verursacht durdi die Einklemntung 
vines Niercnsleines in den Kara wegen. Dadurch kommt cs 
moist auch m Verletzungen der SchleimhouL so daG dem tJrin 
nach dem An fa II Rlul beige niengt ist. 

Die Hochfrequenzbehandlung ist soforl zur Linder ung diu’ 
Sehmcrzcn einzuleilen Man bcstrahlt txi mitlelstarkem Strom 
mit tier Flachcn-EIektrode (0) oder Verstarker-ElekLrixlc {2) 
taglich ein- bis zweimal vornehmtich die scluncrzlialtc Nicrcn- 
gegemh daim alxr auch die gmizc Leibcsseite bis Eiir Txisten- 
beugc. J3ic Rdiandlung soil mindestens 10 Minn ten long vor- 
genommen werden. Audi Riickgrat mit der Ruckgrat-FIck- 
trodc (6) mil bestrahlen. AuHerdem taglidi cimnal allgemcine 
Aufhidnng, 3—5 Minuten, bei mittelstarkem Strom, 


A k ute Niereiientztindiiiigv 

Die ukutc NicnenentzunduDg ist eine selu h trust zu nehmende 
Erkrankung, Man liolt am beslen soforl arzllichen Rat ein. Es 
iK'slelit fast immer Fielxr, die Krankcn klagen filler Sehmcrzcn 
In der xNierengegend- Der Harn erscheint dunkelbraun, bis- 
weilen ist Blut beigemengt, die Harnmenge ist verringert. Es 
kommt of I zu wasscmlchtigon SchweBimgen, besondtis an den 
Unkrlidem der Augcn. 

Die Hachfrcquenzbehandhmg ist erst EwcckmaCig t wenti die 
Hauptersehcinungeu x^Lbgeklungtn sind, Man katm dann die 


(C) Jeff Behary 2019 


51 




ficne&ung wescntltch hcschlrtmigcn, Die Bchandlung wird wie 
bei der clironisclien Form vorgcnomraen. 

Chron i sdi e N icrcue nlz ii n liti ng. 

i>io dmmische Nicrcncnlzundimg cnlwickclt sick sdiliri- 
chend A Is Hauptursactwn fur die Stoning der NicrcntaUgkeit 
gelten Erkaltungen, Einwirkungen von Alkoliol, Quecksdbcr 
und anderen Giften 

Die Erschcimmgen las&ai anfangs oft gar nicht an eisic 
Nierenerkrankung den ken. Es beslchcn doc allgemeine Mallig- 
keil UcJ>elkeiL AppelitlosigMt Kopfochmetzcn and schlechh* 
Ausschen* Oft wild die AuCuwfksamkcU *r$l bcim Auftrclen 
wassersQehtiger Schwcllungen mil die Niereii hingelenkt Der 
l rin ist dunlwlj triibc und cnlhait EiweiB, die Harmncnge ist 

verrtogert _ . „ . 

Die Behandhing erslrcckl sich yor allem auf cine Hcgciung 
del" Emahrung- Sit sol 1 rrizlos soin, koine Gcwfuzc und &thi 
Wt nig Kodisalz cnthallen, Fldscli und Ei skid vorubergi licnd 
auszti&chaltcn; idle Rauschgifle sind sircng zu meiden. Uw 
FJusskkeilszufuhr soli sick in mUBsgcn Grenzm ballon Es 
cmpfehlcii sick im Sommer Lufl- und Sonncnbader. in der kuh- 
leren Jahrcszeit und ini Winter Schwitzbadcr und Packungcn. 

]>ic IIochfrequen:bchandbinfj wird dreimal am luge vur- 
genommcii. Man bchanddt die nnteren Ruckcnparticn jedJa¬ 
mal mil der Flachcn-F leklrode (0) und Radcgrat-Eloktrode (bi 
eiwa 10 Minuten lana und verweudet erst mittelstarkcn, schbei3- 
lieh slarken Strom. Taglich vor dem Schlafcngehen ailgemeinc 
Aufladung, 2—3 Minuten. . 

Bei alien Nierenerkrankungen cmpficbU sick auc-n laglich in- 
direkte Rehandliing Die zweiLc Person massiert elwa < r i Mi¬ 
ni! ten von der Nicrcngegend zur Blase. 

IlhisrnsHvwadu 1 , Rett no seen, 

Mine R last use tuvaehe kann sicli vmchieden auttern. Die lie 
hand Lung lauft in jedem Falle darauf liina us, die Blasonwnnd 
>ai kraftigen und die Blase vorulx 1 rgehond zu schoncii. Deslndb 
isl die I’lussigkeilszuftihr auf das uuScrste zu besdirankoh 1 m 
Durctgefiilil mogHchst nicld aufkommen zu lessen, gcmdte man 
inside, schwach gcsalzcnc und kmim gewurale Ko&t. Am by^n 
verzichlel man cinige Woe hen king ganz auf Hetach, Fisch. 
Ei, Alkohol und Rauclicn. 

Die Iloclifrcqurnzbfihandlunff wird zweimal taglich je .s bis 
8 Minn ten lang mil der FlJchcn-Flektrode (0) Oder Mass ago 
rollc vorgenommen. Man venvendcl in den erslcii I_^^ n 
schwachoHj dann mitlelstarken Strom und Iiowegt die Elek- 
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I rode in der Rlascngegcnd nach Enllcerung der Blase, bci guteni 
llaulkontakt, also krlftig niassitrend kin mad her. Das Ruck- 
g] T al mit der Ruckgrat-ELoktrode (6) bestraklcn! 

9, Leiden an Haul und Hear. 

Immcr mehr bricht sick in noitester Zdt der Gedanke Rahn. 
daBErkrankungen an der Haul nickl nur SlOrungen an diesem 
Organ darstolkm, sondern vielmckr an die Besclmfrenheit des 
gesamlcn Koqjers gebunden sind Infolge dieser raodwnen An- 
schammgen wird immcr mehr neben der oil lichen Gchandlung 
der I taut mil Salbeit, Creme und derlei Schmiermitteln cine 
AUgesDwinbckandlnng gewhhlL Nun bcsilzcn wir in der llock- 
riTcjnenzbcbandlung tin ausgvzcidmeles Verlahnem t das sich in 
seincn Wirkungen niehl auf die rein fertliche Becinfiussung dcs 
iH'handeltcn Man ltd Is bcschrankt 

Trolzdem isl es in manckcn Fallen uuerUlISlieli, neben der 
Hochficquenzbchandlung auch andere MaOnakmen zur Pliego 
der Haul m ergreifen. Da sind cimnal die laglieken Wasclrun- 
gCJPL, zu denen man bei empfindlieher Haul mdgfiehst cine 
PfLanzcnfcttsdfc icrwcndcn sollte. Man setae die Haul reieli- 
lich dem Licht und der Sonne a us. I rage reclit durchJassige. 
Iidle Kleidung. Vor allem vcrmeldc man das unmiUelbiire Auf- 
litgcn gefarbter Sloffc Oder elwa Pclzkragen auf dor Haul End- 
lich beachle man tile auf S $2 gogebenen Kostvorscbriften, um 
einer geregellen DarmUiligkelt sicker zu scin. Rci lange Ik i - 
sle lien den Hauileidon sol lie man auf jeden Fall eine vcgela- 
rische Ernahnmg bevorKiigen. 

Dle Redeu lung d e r II au l ist aulkrordentlicb grofi und 
vielscilig EinmaL isl sic cm Schulzorgan. Sic minderl die Wir- 
kung auBercr Einflnsse auf don Korper wesenllidi ah. Zum 
andem isl die Haul cin Atmungsorgan, sie client dem Gasans- 
km sc 1 1 Feriier i^l sie ein Ausscheidungsorgan. Sic scheidel im 
SchwiQ sozusagen verdunnlen Ham aus. Weitertdn client die 
Haul der Warmcrcgulicning, Durck Verengerung der Hant- 
geffdle kann ein zu grofler Wirmeverlust vcmiieden werden. 
Durck Erwellerung der HautgefiRe wird mekr Warm® nach 
JuifScn gestrahlt und cine sckadlichc Warmcst&iiung, ein IliU- 
schlag ver hinder t. Write re Abkuhlung kann durck Ri Idling von 
SchweiQ gesekaffen werden, da dfeser zu seiner Verdunstung 
deni Kfji'per Wiirme enUiekl- A He diese Ei gcnsckaken machcn 
die Haul zu cine in aqhr wichtigen Organ, das Lunges) und 
Nioren in ihrer Tatigkeit unlerstMzl. 

Die inneren Ilohlcu des Korpers werden von Sc h leim- 
IieuiI misgeklcldet. Sie haben Ihren Namcn von zahlreidirn. 
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ihr oingplagertcn Drusen, die Scbleim absondern. Sehlcimhfmlc 
sind wegen ihres Keichtums an Jilut rdtlich, Bel vcrmelnter 
BlutfulSung, etwa bei Entzundimgen, werden sic hochrot. Sic 
cnlhallen auikrdem Lymphgcfaik mid Ncrven, meislcns tfuch 
LymphfoUikeL 

Endlich ist die Haut aueh als Si n me so rg a n anzusprechcn, 
l>cr Hants inn vermUtelt die vertchiedenarUgsten Empfin- 
dungen: Druck, Schmerz, Warme, Italic, um nur einige IM* 
spiele zu nennen, 

Unreine Haul, 

Gerade liei unreiner II ant la Lit sicli dcr Zu&ammcnhang tier 
Hauterschemungcn mit all gem einen Vorgangcn intierhalb dcs 
KGrpers oft deutlich crkcimcnu So beobachtet man, wie wah- 
rcud der Entwicklungsjahie odcr spider bei Frauen zur Zeis 
tics Moualsflusscs die unschOnen Milesser und Hautfinnen be- 
sonders stark auflrelen. In sotchcn Fallen darf sich die Behan d- 
lung nicht auf brllichc Malinahmen beschranken, sondern man 
muB die eingangs gcgebcncn Dialvorschnften bcachtom Fcinei 
ist die Taligkcit der ges a m l e n Haul durch Luft- und Sonncn- 
b-ider> im Winter durch Damp Hinder anzuregett 

Trcten die unerwunschten Pickel vereinzelt ant, so gonugt 

Hochfrequenzbekandlung. Man behandelt zwcimal am Tage 
mil dcr Flaclicu*Elcklrode (0) kriittig den ganzen zu reinigen- 
dem Hautbezirk und seine nahci'O Umgebung, beiErscheinungcri 
im Gcsicht die gesamle Gcsicht sliaut- Jc nach der GroBe dcr 
m behandelndeu Flache soil die Behandlung jedesmal 8—10 
Minn ten dauem, Man verwendet im allgemeinen schwacben 
Strom, bei ciner mil Narben durcliselzlcn Haul mittclstarkcn 
bis starken Strom AuBerdem nimml man, wo notig, einc rein 
or Ll idle Behandlung ambeslen mit einer zugespitzten Elektrode 
Yor. Es kommt darauf an, 2—3 mm binge Fun ken y>—1 Minnie 
lung au£ jedes cinzclnc Kriotchcn uborspringeu zu lasscn, uni 
diese da durch zum A lister ben zu bringen. Odcr at>er man xim- 
tabt die Melall-Elektrode mil einer Hand, schallel mittelstarken 
Strom dn und ilQt durch indirektc Behandlung cine Kwcitc 
Pci-son mit einer reinen Nadelspitze den M Messer berfthren und 
damns klcine Fuukcn ziehen. 

F urunkelj Blutschwaren. 

Mit Fiirunkel bezeiehiict man cine akutc Enlzumhmg dcr 
1 hnUdruscn Lind Haarbiilge Anfanglich sicht man einen klcuien 
roten Knolen, dcr schlieBIich grdlkr, heiU und sebmerzhaft 
wird Nach cinigeu, Tagcn bildet sich in dcr Milte dne eitrige 
El weiclumg, und es crfolgt das Ausstoflen eines Pfropfens, der 
aus Eitcr und abgestorbenem Korpergewebe bcslcbt Bisweilen 
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— namcutlich bci ungese hick ten Versuchen, den Furimkel ans- 
zudriicken — ergreift die Fnlzfmdung das Untcrhautzellgewebe 
und die benachbarten Lymphgef&Be. Zum Zcichrn fur das Vor- 
liegen einer A Ugemeinerkranku ng, die sich dure ha us nicht auf 
die Haul beschrankl, besleld in vielen Fallen Fiebcr Man soil, 
namentlich bci Bildungcn im Geslcht Oder am Nackcn, bei- 
zeiten einen Arzt zuziehen 

Trcten iminer von neucm zahlrciche Furvinkcl auf, spricht 
man von ciner Fnrunkulose. Sic erweekt den Verdacht 
smF irgendeme Stoffweehseierkran k n ng, inshcsondcre Zucker- 
krankheit. Hier muB nalurlich sofort cine gi undlichc Behancb 
lung dcs Gnmdleidcns einsetzen, 

FlicBen mehrerc dicht beeinander slehende FUrunkel in- 
cimmder liber, so spridit man von cincm KarbnnkeL In 
solchcn Fallen frage man gleich den Arzt um Rat 

Die Hochjrequertzbehandlung tics Fumnkels wird zweimal 
Liiglich mit dcr Flachen-Elektrode (0) in immittclbarer Um- 
gebung vorgenommen. Ehva 5 Minutcn king umkrclst man den 
Farunkcl und verwendet schwachen bis miltelstarkcn Strom, 
dann behandelt man den Furmikcl sclbst ehva 2—3 Minuten 
mit der vcrticttcii Strahlongsfiache dci- Wundbchandlungs- 
I dcktrodc. Ein drittes Mat am Tage laiit man ctw r a cine halbc 
Minute tang Fimken auf die Miltc dcr Bildung uberspringen 
IMese Behandlung so langc, bis der Furunkel ,.reif iH geworden 
ii>t. Mcisl wird es dann gar nicht so welt kommen. Wcnn doch, 
so off net man ihn mit dcr FulguratioiiS’Elektrode (10) Dcrcn 
Drabtspitze wird um etwa 1 mm von der gelblichcn Punkt- 
erhohung dcs Furunkeh entfernt ang^etzL Ganz kurz laBt man 
dann den Fuukcn auf den Fumnkelpnnkl dnwlrken. Dadurch 
offnef sich dicser und der Eitcr beginnt anszuflioften. Die Be* 
handlung muB cine durchaus sterile scin. — Nach der Oeff- 
nung weilerc Behandlung mit dcr Fifidicn-Elcktrodc (0) und 
1\ Wundhehandhmgs-Elcktrode bis zur endgflltigen Abbeflung. 

MiBtiihhingeu auf der llaut. 

Rcgehvidrige Anhauiungcn dcs liautfarbstoffes norm l nuin 
f,cberflcckc odcr Muttermalc. Die Eebcrf leckc stnd linsen- 
EfoBt dunkel und kaum erhaben. Die Mu tier male kdnnen 
die GrblJe ciner Hand crreichen, nberragem die llautoberflachc 
melir odcr wcnlgcr und sc hen hcllbraun bis schwarzbraun aus 
Das II u h n e r a u gc ist cine nindhche, besonders auf Druck 
sehr schmcrzhafte Verdickung der Oberhaut; untcr Warzc 
verstehl man klcine, schnierzlose GeschwuElo, wclchc die Haul 
uberragen. 
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Fur a He diesc Erscheinungen wird 

die Hochfreguen~beh<xndltmg sehrcmpfolilen. Man verweiidet 
rine spitze Elektrodc, die sogcnannle Fidgurations-l'd^klrodi 1 , 
und bchanriclt mehrmals am Tage clwa V? Minute lang die Mift- 
hilduiigen mit Funkenschlagem 

Diesc Behandlung cmpfteblt sich anch fur Narbcn und 
fQr „\v*i Ides F lets eh“ — Bei der W a r k e li - und 11 ii h - 
n c range n - Be li a nd l u n g isl Sorge eu Iragen, daft die Glfts- 
hulle der Elcklrode an ihrer Spilze olliclic Millimeter fiber die 
MelaBspilac hinausrcgl. Der Strom ist dalx-i so mildc einzu- 
schalten, dull cr geradc noch zum Ueberspringen des Funkcns 
rdcht Nun behandelt man die zu enlferncnden SteHen, bis sie 
sidi wd Bitch vcrfarben, Nidi I liingcr an der zu belianddndeu 
Sidle vcnveilen und besondcrs darauf achten, daO uicht an der 
Slellc vorbei gefitit wird, da sons! IdcM Ycrbrenmmgen der 
Haul entsteben kfinnen. Handelt cs sich urn groGcro GebiLde. 
so beslrahH man zu diesem Zweckc versebiedenc SteHen dcr- 
sdheiL Gewohnlich fallen die Warzcn Oder Hfdir&eraugcn narli 
einigcn Tagen ab, oft schon tiach eincr cinzigcn Behandlung 
Wer sicher gchen will, wicderholt diese in Abslanden von 
eihigen Tagcn. Bei solcher Behandlung enlslchcn im Gegcn- 
salz zn andci’en keine Blulungen und Wumten, aucb wird 
Narbenhi Idling vermieden. Erne lungere Beslrablnng als netlg 
Hut kdnen Zweck, da sic nur unnotige Schmerzen vcrursadicn 
kfiimtc. 

I In tit self* Frost. 

lufolge von Storungen des Blutiimlaufc in den I huilgefABen 
kunn cs ku ortlich liegrenzten Kotungen kommen. IHe schlcchl 
durcbblutelcn und infolgcdcsscn mangel baft ernahrten Haul- 
kite batten aufteren EinflOssen gegenuber wcnfger stand, so 
sn daft in der kalten Jahreszcit, namentlich an II it mien und 
Fu Ben, die schmerzltaften Verlclzungen ontsldien konnen. die 
man gemelxihin als Frost bezeiclinoL Man beliandte bei Nei- 
gimg /. ti Frost schon vor dem Einlrilt grofler KalLc. 

Die Hnchfrequenzbchatodiung wird mil der l ; hie hen-Fie k- 
l rode (0) vorgenommen, die massicrend fiber die vorfinderlcn 
I hiutparlirn und deren Umgebimg geffihrt wird, Man wrwendet 
scliwachcn Strom, den man dreimal taglich jc fi Minuten king 
eimwirken I MIL 

llautfledilen. 

Die F loti den konnen u titer den verse hiedensten Erschei- 
tumgen auftreten und baben von ihren HaupUucrkmalen die 
Namen. Auf cine ins einline gehende BescliiTibung wird hicr 
vcrziditct, well zur Be hand lung oft die Besdtigung einer 
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Abb. £3, 

KeEn Turn- und Sjjortvereiii 

ohne Hochfreq|Lieni-Appirjit. 
Sth.wiin.mf-r bei leicblcr MiKsJJf* 
mLe der M-issu^rrnJJic naeh 
W-»dcELkjami>r. 



tiufteren Oder inneren Schadigung des Korpers notwendig isl. 
pit's im ElnzeltaJl aiLsf indig zu mac hen, ist Sac lie des Arztes. 
Yaw Unterstutzung einer Allgemeinbehandlung erwaist sieli 
die Hochfrequeiizbehandliing ais sebr wirk&am. Zwcimal am 
I age behandelt man die mi here und wcitcrc Umgebung der cr- 
krankt™ Hauiteile mit der Flaclten-Etektixide (0) je fi-S Mi- 
nuicn mit uuUehLarkem Slroni. — Es empfiehlt sieh aucb tliese 
Behaiidluug mil Tuchzwischcnkigc. Oder man verwcndel zel 
finer sliirkeren Bel in nd lung von Irockcncn und nassen FJecli- 
len, Bartflecbtcn, enie mit Neongas gefQllte IlanlfJachcn-Etek- 
trude oder cine Vers tar ker- Kick trade und lasse die Fun ken in 
rinigen Millimeter Enlfernung von der krankbaften Stelle auf 
tlit'se fibcrspringeix. Dabci isl m bcacliten, daft die Elektrodc 
snclil andiuiemd auf fine Sidle geludlen, sondern in kreisffirmi- 
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ger BewCgung getuhrt wird. Taglich zweiimd je 5 Mini) Urn. Die 
Jilcktrodfi isi vor und nacli der RehandJung zu desinfi?icrcn- 
Bci dieser BehMdlungsart soil der durch Ncongas sich bil- 
den do, bakterienbekampfende Gzon mil dou at*onden Funkcn 
z use m men auf flic kranken Stellcn cinwirken. 

Willi llr n- 

Dic Ileilnng von Hautwiinden JaBt sich dmtli rcgclniafllge 
Hochfrequcnzljehandliing beschlcunigen 2—3mal taglich be- 
handell man je 3-5 Minufen laug mil der Wundbehandlungs 
lilektrode untcr Vcrwendung schwachen >SIronies itur die Urn- 
gebung der Winde olvva 2—3 Minutcn Jang mil dor Flachen- 
l-leklrode (0) bei mittelslarkem Strom. Die Wunde soiled dabci 
nichl bcriihren. Bci citrigen Wunden sorgo man auflerdem fur 
reichliche Qzonzufubrung. In der ZwisdionzeE schUcBt man 
die Wunde duich omen feuchten Kamlllcnverbfmd von dor 
AnBcnwclt ab. Die Wunde und ill re Urngebimg ist peinl iclisl 
sauber zu haltcn. Die Eteklrddon sind luer slds ^or ill re i 
Amvendung zu desinrizicren. 

Huaransfall, Ko|>fsdmppen, 

He! starker KopfschuppenbiIdling, die moist von llaarausfall 
gcfolgl wird, konmit es darauf an, cine nuiglichst gide Dtirch- 
blutung dos Haarbodens m erziclen. Dam eignel sicli vorzuglich 
die Hochfrequenzbehtmdlung. Zwoimal laglich stretch! man 
jc 5 Minn ten long mil der Kamm Eleklrodc (4 Oder o) 
uber die Kopfhaut, wobei man mil tel star ken Strom cinschallcl. 
Fine kraftigende Kop[massage errcicht man durch indirekte 
Bchandlung. Eine zweite Person massiert etwa 5 Minuten lang 
kraftig das Haar durch arbeitend, die Kopfhaut. 

10. Erkiankungen an Auge und Ohr. 

K s verstoht sicli von selbst, dafl man die Erkemumg und Bc- 
handlung von Krankheiten an so wlchligen Sinnesorganen, wic 
Augen und Ohrcn, nichl auf eigenc l ausl vortiehmen wud. 
Oft bcslchen aber Beschwerden, die (lurch eine nebenJier vor~ 
genommene Hochri^equenzbehandlung sehr aiigcnelmi aclindeil 
werdea 
Bci 

LiUriinderilzuiithing- 

badet man das Auge vorsichlig mehrmals tuglieh in lauwarmem 
Kamilicntcc 1st am Morgen das Augc zugcklebl. so reinigl man 
es am vorteilhaflcslcn durch And amp leti. Man bring! in enicm 


Abb. '*ti 

mil der 

rfoppelteu Aufcnclefctrodt* 



Gefafi Wasser zum Kochen, setzl das Gefafl dann auf den Tiscli h 
wirft cine Handvoll Fenchel iiineiii und lialt mm die Augen 
— anfangs geschlessen, spatcr vorsichtig gcoflncl — in den auf- 
steigenden Dampf 

Die Ilochfreqaenzbehiiiutlung wird mil der Augenlid-Elek- 
bodc (7) 1—2mal laghch je 2—3 Minuten lang mil sehwach 
anslcigendem Strom verge noninion. 

Cerst&nkorn. 

Die Hochfreqneiixbehandltmg wird mit der Augcnlid-EJek- 
li‘nde (7) Ewcimal taglich vorgenommen. Man behaudelt jedrs- 
mal 2—3 Minuten lang mit schwach anslcigcndcm Strom. 

Ueber Naclit leg! man auf das GeESten&orn ein Tascheti- 
liich, das mil KamilJentcc angefeuehtet wunie. Man halt cs 
mit cine m Vcrband — I kind Inch eder Augenkjappe — fest. 
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f) h renhc-h a tid Um£ 

mil ile-r 0 hr«n-Ii IwfctfOiJf 11 21 


Hoi (Inn 

Kll lan'li tier AugCnhiniieliaul. 

orscliciiiL das Auge stark gcioLct, cs traill stark. oft wil'd eilrigcr 
Schlrim abgcsondert, unci es bostehl groGe 1‘mptmdHehkcit 
gcgen Lie 111 . 

I >Et: Hochfrequenzbehaneltang win! mil oincr Aiigen-Llck- 
Irode (8 oder 9) vorgenommen. Man 1:1 Til schwaeh anslcigcn- 

den Strom zwoi.. iriglicli jo ^ l Miiuikm lang l*i gesclilosjie- 

non Angcn einwirken, 

Bd 

Erkrankuagm des Oh res 

unlei-stiUze man die s.r>nst nolwcndigen iirzllichen Ma final) men 
(lurch 

Hochfrequenzbehandlung. Man fiihrt dazu die Ohren-Klok- 
trodc (12) vorsiclitig i n den Gcliorgang und lalM /.wo l m u I tag- 
JicU jo ;i Mi mi Lon lang scliwach imsteigendon Strom einwirkem 
Die auGercn Parlien beslrahll man dimn olwa 2—3 Miiiulen 
lang mil dor Fladien-Lloklrode (0). 

Furtitikd im Oehdrpim^ 

sind sehr sohmcrzhafL und vorsichtig zu beltandeln. 

Die llochfrcquembehandlun$ wird diviinal am Tage vor- 
gonommen. Matt beliandelt mil der Ohi-en-Elektredc (12) jecks- 
ma) vonsiehtig S Mimilon king Jwischwach aiisleigendan Strom 


VIII. Die Pllege des Koroers 
und^seiner^chonheil 

Im houtigen Zoitallor mil der t.'niwerlung alUr Begriffe 1ml die 
Memcbheit den Wert mid Sinn ernes gesunden und schoncii 
KiSrpcrs wiedor achlon und schatzon gelernt Nidil der iilier- 
grollc Ballast korperl ichor Miisscrf, nicht der fall La rit^sicliLs-ans- 
druck ungelcnker Slubenhocker s to Men don Typ das Mcnschen 
unsoror Tagc dar t sondern dor schlauke, geschmoidige. k&rper- 
lich durchgehildclOj gloichsuiu Gosundhcit slrahlondo Kerpcr 
entspricht dom modcrncii Bild des Mcttsdiem GosundheiL des 
Kdrpm ist Kraft, und Ebcmnafi dor For men isl SehonbeiL 
Denies fuhrl zur ,.K6rporharmonic\ Die Yorwirklicbimg die- 
ses Ideals 1st (lurch gooignolo K6rpci'|jflege, Korpcrnhimgen und 
Sport zu erroiclien, die don Ivor per und die Orgone anregen 
nrul abharton und die tinier zwcekenlsprcchoiidor Verweniimig 
regelmaBiger Hochfrequcnzbeh auditing zu bdebskr 
Bofriedigung tuhren konnen, 

1. Die Hochfrequenz in der Pflege des Ktirper* 

Dio 1 lochfrequenz behind lung in dor Korperpflege soil und 
uiuJMc sitdi don oin/olno n Uobun gen l mi licit Lwizuordnen bubo in 
Man hut an unlerscheiden zwisohen don allgemcinon Anwen- 
Uungen, die cine alJgemcinc Krfifligung und Startling des Kor- 
pci’s und seiner FunkUoncn bczwcckcn, und den bcsomtemi 
Behandlungcn, wclchc die bri Ausubung sportlichor Tatigbeil 
unvcrmcidlichc Mchrbelastung tfcs torpors, insfcesondcre der 
Xerven. des Herzens und der Muskulatur schnell wieder auv 
gleichen sullen. 

Die Hochfraquenz-Allgemeinbehandlung 
in der K6rperpflege. 

Dio Attgenmnbehaiutlimg bos tel l in rogolimibig vorgenom- 
monor Massage des gesamten Korpers und in cinor liiglicben 
allgomoinon Auftadung (Meta ILK kiklix>deo<ier Saturalor). Die so 
jutuint man zu btdiebigcr rageszeil, alK’r am beslcn wahromt 
dor NachmitlagssUmden, vor und la lit etwa 5 Minn I an lang 
miUdslarken Strom oinwirkoii. Die ubrige Bchandlung wird 
anil der ^fassagemlle vorgenommen, am besten morgens und 
aljotids. Man vorwondot jcdesmal mindeslcns H Minn ton. Man 
lx liandell fruli den OberkOrpor, moglichst im Sitzcn, und 
bewogt die Massagerolle, die mit millolstarkoin Strom be^cliickt 
wird, unlor krufligem AmlrQckon uber die Ifaut und slreichl 
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nur immcr in der Richtung zum Herzen hin Am Abend behan- 
deJt man den Unterkdrper, mogiichst ini Lfcgen, und achlet 
gleichzeiUg darauf, recht ausglcbig und lief zu atmen. Die Ri¬ 
band lung sell da rum rnoglichsl bei. geoffneteni Fcnstcr vor- 
genommen werden, mindestens aber in gutgelufteteji tiAumen. 
nicmals in einem rauclugen Zimmer 

Die Hochfrequenz-Sonderbehandiungen 
in der Kbrperpflege. 

Die Son derbehandlimgcn ridden sich ganz nach der Art dor 
Korpcrubungcii, nach der Art der Gymnastik oder dcs SporLos, 
den man betreibt, nach den Muskclgruppcn oder Organgebioton, 
die Jjesonders bclastet wurden, Die sc Anwendungcn sol I ten niog- 
lichst in unmitlclbarern Anschluft an die betreffenden UcbJmgcn 
vorgenommen werden. Es ware durum imr zu wiinschen, we mi 
in jedem Sport licirn fur die MilgEieder ein, geeigneter Floch- 
frequenzapparat zur Verfugung stiruie. Auf dicse Woke wurdc 
tier Wert der kOrpcrlichen Ausarbcitsmg wertvoll vermehrt wer- 
den kbmicn und die namentlich bci Anfangern und wain end 
dcs Trainings oft list Eg empfundenen Regie ilerschdnungcn 
konnlen so am sdinc listen und am besten beseiUgt werden. 

Die NndiludLan<]lit£ig+ 

Allen Korperubungen genie insam ist die unmittelbare Nsch- 
bchandlung, die cine YerLiefung der Atmung und cine Yerlaug- 
samung der iierzlatigkcit zum Zicl liat Man sclzt dazu die 
F] ache n-EIckl rode (0) nneheinauder auf verschiedenc Stellen 
Lings bcider Rippenbogen apt und behandelt mil schwachom 
bis mitlelstarkcm Strom. Die gauze Behandlung erfordert etwa 
(5 Minutcn und soli in einem guEgcliiflctcn Raum vorgenommen 
werden, 

D attach be handed man die besottders angestrengten Muskel- 
grappen, namentlich da, wo unter Umslatidcn Schmcrzcn oder 
Spannungcti aufgetrctcn situl Diesc Behandlung wird mit der 
Massagerollc bei gufein Hautkontakt ausgcfuhrt. Die Elek- 
trode wird an fangs mil schwacliem Strom bcscliickl, danu 
go 111 man alhnahlich zu niitlclslarkcm Strom uber. Jc nach dem 
Urn fang des zu hehandelnden Korpergebietes venve n det man 
auf diesc Anwcndung 5—10 Miuutcn. Bestehtein ansgcsprochc- 
ner Muskelkaler, so wird diesc Behandlung zu Danse nach den 
auf S.-17 gegebenen Vorschriflcn wiederfaolt. Audi bcisonstigen 
Zwischenfallen und Sporlverlelzungen, wie Muskelzenungem 
Verrenk ungen usw., dchlet man sich nach den im boson derm 
Tesl gegebenen Raisehhlgcn. 
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Bei Sift wind id- 11ml Ohnnuiditsanfallen. 

Bci Schwindel- und Olmmadit&anf alien im AnschluB an 
Boxen oder durch eiiieri verirrieix liarlen Ball und dcrglcichcu, 
oder cincn verschontlichea Schlag mit einem Sportger&l, lagerl 
man den Verletztcn mogiichst betjueni und selzt die lierz- 
Eleklrodc (30) auf die Ilcrzgegend. Man verwendet hferzu 
schwachcn Strom Kehrl die voile Bc&mnung auruck, so be- 
sLrahIt man den gartzen Korper mit der llaehen-Eleklrodc (0), 
Man fuhrl mit ihr Streicliungen in der Richtung zum Herzen 
hin a us und verwendet an fangs schwachen, nach melirercn 
Mi 11 u ten mil Ids tar ken Strom, Bci Sclilagcn auf den Kopf oder 
die FEalsschlagader behandelt Jiian Hals und Nacken rnit der 
Hals-Elektrode (3). 1st ein Schlag in die Magengrnbe oder in 
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den Lcib etfolgt, so bchandell man vurnchmlidi die Bauch’ 
legend mit dor Flichcnd-Meklradc (0) Nach einem Nicron- 
sell lag legl man den Erma Helen mif den Lcib und bohanddt Ik 1 * 
wonders die Gcgcnd tics unlcren Rue kens. In solchen Fallen hat 
man die Rehand lung finch zu Hause otter zu wiederholem 

R ei E is H hip |>± u upszus lan den* 

I id sport I k' I ic n {Jcl k m ml rengu n gen, I > rschoi >f u n gszuslu ] i< Urn 
usw. k;mn man a tie 1 1 die Indircklc Massage amvrnden. Der 
vOltig enlklddete Frschfipftc leg! sich auf ein RnhebetU mm mi 
c |k Mdall Hlcklmde in die Hand. Dann wird der ApparuE. 
ringieschallel Eine zwcilc Person slrdcht mil beidcu lUnden 
ganz Idcht ftbor den ganzen Kdrper vom Koi>f bis Full, Brusi 
und Ruckcu. Der Patient isl mit lTodifrequcnz geladen und 
(Lurch das leise itertiliven der If unde des Masseurs springeu 
kleine Fimkcn fiber, die cine reichliche Oxonbildung liervor- 
riifvih Die Aqfladmig, die Massage, die Eimvirkimg des Gzons 
fiben bald cine wohUnende kind belctanrfc Wirkung auf den 
Erschfipflon aus„ Nach der Ik hand lung isl tine lauwamie Ah- 
waschung zwcckdten licit. Der Erschopflc wil’d sieli baltl da* 
nach wieder wohl ridden, 

Ret rant besondm greignete Mitglieder m!t der 
11 od s f req lie nz-Be Ini nil I un a;, 

bis dfirRe sich empfchlen, wenu die SiJOrlgruppen eins taler 
mehrere Hirer Mitglicder mit der regdmaBigfcn Ausftbung dirscr 
Hehandlungpartcn betrauen. Auf (liese Weise wird man sich 
Spczmlislen erzichcn. die sich selmell due besonderc Erf ah rung 
aneignen mid alle Vomigc dieser 1 Jochfrequenzbcdiajidhing 
Lciclit in jedem Fall zwecUenlsprcchcnd verwcilen konnen. 

2. Die Hoctifrequenz in der Pflege der Schdnheil 

Die Pllcgc der ScliAnlicit kann, naeh bercils gczcitiglcn Ergeb- 
nissen mit Hilfc der UocMrcqiicnBcinwirkung bis ix\ einem 
liewnudernswcrten Grade gedeihen. Der in der boutigen Ztit 
dcutlich utisgeprugSe Hang, die gesamte keeper liche Ersdici- 
nung m verjungen, kann durch die Hochfrequenzbe hand lung 
am wirksamsteiv l^tfuemslen und nachtiaUigsten bcfriedigl 
werden. Ein AuHebeii, cine Erwcckung hdch&Ler Spannkraft, 
einc griindlidie Furdenmg der Gcsuudheil, kurz gesagt: cine 
1 fiuterude Vcrjungnng und sennit Annfihcrung an das Sclion- 
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xhh, an. 

Auch Turner- land Sport- 
letinneu sollten in ihtten 
U rn klei dera Ltm en, 

ki^bijicn, BoD-t-EhciLLBcrn 
ii bw t eineti HcchfrtCfuimi- 
A t iLLr fl]t^eTTieir»eji 
iSeliaiidhinp Tor und n^di 
d^in Spurt tlif VcrfugLLn^ 
hilun. 


Njcfc(-Ki-Belltiniluin{ mil der 
FlichpJi-EtsktrtKie {0|. 


heitsideal der Menschcn djescr Zcil, this sintl die Wirkungen. 
regelmaBig und sachkundig ihirchgefiiihrlcr HocMrcqucn?^ 
liehandlung. Fin modern eingerlchleter Schonheitssalon 
ini uline cine Hochfrcquenzcinriclitung nichl denkbar. 


Ole Hochfrequenz-Allgemeinbehandlung 
In dor Scbonheitspflege. 

Die Rehandlung wird hauplsachlich in ciner aJJgemeintn Ein* 
wirkung auf den Kurjjer ? insbesondcrc dus Hervensyslem, zu 
iK’stchen hflbcn, und da tin vor allem in der rcgclimiBigcn Fflegc 
der Haul, namcntlich dcs Geslcht^, der A a gen und der Ifaare. 

Die AUgemrinbehcmdluMj wind vorgenommen durch Reslrali* 
icri dcs gesamlen Kurper,s mit der Fliiehrii-Flrkimle (0) unter 
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Verwendimg scliwachcn Stroms. Mon bcliandcll frith morgens 
den Oberkorper und abends den Uaterkorpcr und stmcht nur 
in der RidiUmg zum Herzen bin. Jc nach der zur Ycrftlgutig 
slclicnden Zeit verwendet man auf jede Tcilbehandlung 10—IS 
Minulcn. 

Neben diese AlLgcmeinbclumdlung tritl nun die cigentlichc 
Sr hon hells pflcgc. Em Oder EWdma) am Tagc bcliandcll man 
mil der FlAchcn-Elektrode (Q) Oder Hals-Elcklrode (li) die 
Maul des Gesichts, des Halses, der Sdmllern und tier oheren 
Brest, Man verwendet schwacben Strom und bchancfelt jetted 
mal 8—10 Mimiten. Auf diosc Weise regt man die Tiiligkcil dor 
UaulblutgcfaBc an Die gute Durchblulung vcrleilil dem Gcsichl 
dascrslrcble bluhcndc und gesunde Ausschcm AllmMilich wind 
die Haul straff und glatl und sieht bei Tagc wie im Lichl der 
Lumpen glcich gepflcgl und appeUtUdi axis, Welcher Vorzug 
vor der Bchandlung mit Creme, Pudcr und Scbiuirtke, die nach 
kurzem Gebrauch die Haul unler deni Liehl des Tages beson- 
dors angegriffen eischeiiKti lassont [si die Haul sprodc, so reibl 
man sie abends vor dem Zubctlgehcn grundlicli mit Mandclol 
ein, Zum Waschen verwendet man am besten cine Olivcnol- 
oder cine Wachspastaseife Audi mehrinals am Tage empficliH 
cs slch, die Gcsichtshaut mit einem triefrnden, in kaltcs Wasscr 
getuu chic n Frotlicrlappen abzureiben. 


Die Hochfrequenz-Sonderbebftnd]ungen 
In der Schdnheftspflege. 

Ihr Wert fur die Gesunderhallung des Korpers war schon den 
A [ten bckannl, die sieh eiuer griuidliclien Hautpftegc lie- 
1'lei Big ten, besonders, in dem sieden Korpcr den iialurltchen Rc- 
dingungen f d. h, also der Luft ? dem LIcht und tier Sonne f aus- 
sclzlcn. 

Die Anregung der Hautlatigkeit bcdeulct fur den KBrper cine 
Entlaslung der Lungcn t einc Enllaslung der Niercn, bessorc 
ItcgLilierung des Bluturnlaufs, einc An regang zu wermebrter 
Btutbildung, einc Verslarkung der 5 toffweehsdvorgan ge und 
crullieh cine vermehrle Ausscheidung von Sk>ffwetlisel-Endpro- 
dukten. 

Die Anregung der Hautlatigkcit kann sclir leicld und einfach 
auch durch cine Hochfrequen^handlang verge nommen wer- 
den, Nauiciillich bei unwirllicbcm Wetter und in der kallen 
jahre&zeit wird sic fur den slark beschaftigten Menschen ein 
zeUsp&rendes, billiges Mi del darslelkm, seine Gesundlieit zu 



Abb. m 
HiQuienfnfen< 

Enlfenming 
mit «1« PniffUMlEem- 
EJrktiredt, 


pflcgeii und seine Widenslandskralt gegen Krankhcitskcime zu 
siarken, 

Man solltc cs sich angcwolmen, etsva ein mal am Tage regel- 
milliig 8—10 Minulcn king die gesamte Hautflache mit der 
Flachen-ELcktrode (0) zu behauddn., Man stretchf dazL* mit 
der Elektrodc, die mil mittelstarkeni Strom besehickt wird, in 
der Richtimg zum Herzen hin B^j sebr schiaffer Muskulatur 
vervvendet man die iMassageroIlc* die kraflig aufged.ruckl 
wird. Bei schlechtcm Wetter und in der kuhlcn jalireszcil mAl 
diese Behandlung zwdmal am 1’agc Vorgenommen werden 

Zur Gcsimdang des Blutes, des tlerzens und der Lungon. 1 k- 
sottders aber zur Abldtung elwa in Nase Sder Mund und da in El 
in die Luflwege eingedrungener Kranklieitscmeger oinpfielill 
5iich oft ers lahalicren mil dem Ozon-Inbalator. 
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Lnromc Haul. 

Sifitic uulcr Hmitkrankbeiten (S. l(M). 

licslehcn Aussctilago oder Pickel auf dor H:uiU so rich Id man 
sirh auBcrdem nacli den im ITaupUcil gegpbcnon boiondercn 
Ralsebhlgon. 


Fallen,, RunzeEn 

im Gesichl sind niehl immcr AI terse rschd nu ngcn. Man be- 
slrahll das lieddit kinnaufwfirLs, redds mid links, zwcimal 
Uiglirfi jo 2 3 Minn Ion mil dor Fkicheii-Eloklrodc (0). Dio 
eirmlnen FalU n werdcn von Zeil m Zeit mit dor Massage- 
rolIf liesoftders bohaiirfcM. IIodiriTtfuonzmassage slrnffl imd 
glfitUi die Haul 


1 ^berllerke,, Muiterninlc* 

Rogelvvldrigc AuMufungon dcs Han l fa rbs Ioffes. Lcbcr- 
flecke sind linscngroG, dunkd und kauin crhabcu. Muller- 
male uberragen die Ilautoberfl&chc mo hr odor wornger nnd 
sehon hell- his seliwarzbraiin, Behandlung mil dor Fulgu- 
ratlons-Klektrode (10). wonige Sckunden, mitldstarkcr SI mm. 
Ids iisrh und nach Wci&farbung cintritt. 


Abb. , 1 l. 
[in itif-alcu 

d-e-r Fran. 

RrLiiEbehjrLdl’UEig. ■ilmijllt di-u 

Miuserii^- fk-unn Mitch *9km 
.iiiJflffrihTt wwrfeji) mil der 
nniiltntwJck lerKIrklmdf 


ftaHirn nml wildos Flcisdi 


RohnndUmg wic vorsEeheml, 


lien/, er 


Warzen. 

Siohr iijilor Haulkrankbciton (S 105) 


Eiiie gut eutwiikelle stniffe EIili^I 

gohorl zweifellas mil zum Inbcgriff des wciblidirn SdiflnheiU- 
Idoals. Eino kmisequrnl durchgcfiihrlc I t-oc hfi'eque n zbeh u in l- 
Iis tig kann bier aitcli da nach hoi ten, wo die Malar dwa stief- 
mCdterlich bedachl blieb. Sie sdd cm mil krdscmfcr Ueslm- 
dumg dor Uruslparlioii durch die Flachcii-EJektrode (0), Eioi 
schwachom Strom. In dor erslen Zoil jedc Bru sterile cLwa 
3 Minulen, splter Ids auf 5 Mtnukii. Die FJcklrodc immcr in 
gulum I laulkoiitakt hallcn. Brustwarzen nicht berilhrciL Nadi 
diesor Yorboliandlung Lsl iljinn dio hohlfflrmige BrustcnlwickLcr- 
I’kktiYido fiber dio Hrust zu seized und auf diosc dann der 
SI mm elvva 1 Minute tang rnhig dnwirken zu iassen 


Iiulmeniugem 

u nlor llaulkrankhoiton (S. 105) 


Augeupfloge. 

Zur Pflego der An gen nimml man naclinutlags odor abends 
oin lauwarmes Kamillen-Augenbad vor. Dor dsirdigcgasseiie, 
gold go lb ftnfgebmlde Kamillonlee wlrcl in eine Schussel gc- 
gossuij man hull das Gcsictit mehrmals drum Augctiblick untor 
Wiisscr n nd bffnet schlicfllich dabci aucli after die I A dor. Da- 
Hack iM handi lt man 1—5 Mimitcn lang mil dor Augon-lkek- 
Irodc (7, S, y) tinier Vcrwcndung schwsichcn Stroms. 
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Haarpficge* 

Did Pliego der IJaar c. wird mit ciner Kamm-Elektrodc (t 
Oder 5) rcgclmaQig laglich einmal vorgcnommeiL Je nach deni 
Zustand dcr Kopfimit und dcr Haarc dancrt jedc Be hand lung 
5—8 Mimitcn. Audi hierzu schaftet m:m schwachcn Strom ein. 
Auikrdem lassc man reiclilich Loft und Lfchf an die Itaare, 
wasche sie wochcatiich mil einer guteu Teerseife und mas&ierc 
danach mil den angcfcuditeien Fingerspiizcn ein paar Mimitcn 
lang die Kopfhamt Bei selir fettigeo Haaren muK man anfangs 
zvvohnal in der Wochc wasdien. 

Hochfrequenz-Haarbchaiidlungen dlirfen nicht nach un- 
miltelbar vorher crfolglcn Waschungen mit alkoholartigen 
llaaxwasscrn mid 11uamullein vorgenommen werden, da sons t 
die Geliihr bestehen konntc, da(3 sicli ini Haar verbliebotue 
Alkoiioid&nipro enlzunden konnten. 

Nudi dem Rusieren. 

Zum Scblussu set titer aucli nocti aul die llTHdirrequonz- 
iw 1 hand lung nach dem Rasteren hinge wicsem Um auf das ofl 
nacli dem Rasieren eintretende Brennan und Spatincn der Haul 
lindernd einzuwirkcn, liehandell man these nacli volligem Ab- 
trocknen leiclil milderFlacheh-Elcktrodc (0). Balddarauf wird 

I das Ihmlbrennen uachlassen. Auch wirkL die durch die Rchand- 
lung cintrelende Ozonbi Idling desinTiziercnd auf die Haiti. Rei 
Sell nit hvunden crzicli man weitor auch emen sofortigen. Sti]E- 
sland der Binding durch das Ucbersprlngen von Fun ken aus 
tier Elcklrodc f die das Blul sotori zum (ierinnen bringen. 
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IX. Allgemeines 
_zur Hochfrequeni-Behandlung 

Di« ISi-ilii-niiiiK dee llodifmjtitmzappariites iel [ibsohit 

ungefaliHiiin 

ihx Hochfrequcnzapparale entecliIuRfrci sind, isi Hire An- 
wendung ubsoLul ungefahrlicli. Dahcr nur kdn fmgslliches An- 
fassen dcs Apparatcs bei dcr era ten Seibstbehandlung. Bald 
kumnit die Sichcrhcit und die ricEilige Rcdicnung des Appa¬ 
rales wird dann zur Selbstverfitandlichkcit Beim Anstelicn dcs 
Apparales konirne man nicht mil elektrischen oder Telephon- 
Jeitungen, mit Melallgegciislandtui und alnilichcm in ReruJi- 
rung. Wcnngleich aucli hieraus keine Folgcn cnlstehen kOnnen, 
so konnten dock evenLueli uberspringendc prickelnde Funken 
lucr oder da Sehreck Oder unangenehines Gefuhl a us losen. 

Nidit in /ii feudileo Rbinmrn helumdelii, Mil Mhdi mink 

ablegen. 

Die Bchandliing mil dem Hochfrequenzapparat erfolgt am 
listen in gutdurchlufleten Riumen Keine&falls soli dcr Raum 
sehr Teudit odcr von Wasserdampf angefulLt scin (Badczim- 
mcr), mansorge auch fur einen trockencn FuJSbodeii. Die Haul 
unili vor dcr Behandlung trocken seinj nasse oder schwitzende 
1 1 autstellen cigncn sicli nicht fur die Bdiandhmg Mctallgegen- 
standc, wie Ringe, Kctlcn, Ohrringc, Haarnadeln, cut feme man 
vor der Reliant!lung von den betreffenden Behandlungsslcilen. 

Nidit auf Sleill- Oder Erdbodcn hehuDdeln. 

Rei Behandlung im Sitzcn oder Slehen mlkii die Fiific auf 
Holzbcxlcn oder Ilolzuntcrlagc (FuJibankj Schemcl ustv.) slchcn 
“ crslens zur person lichen Sichcrung, und zwdlens, um den 
Sirom niclil zu schncll in die Erde flieficn zu lassen. Also 
nicliL auf Stein- oder ErdfuBboden bchandelnl 

Die Ziifuhnini; <ks Stromes nllinalili^h steigern. 

lm ailgcmciiien wird cs als angenehm empfunden, jede Re- 
IumdLung mil scliwacliem Strom zu beginnen and eral nach und 
nacli die vorgeschriebene Slroinstarkc anzuwenden. Man muB 
sitdi bier in jedem Fail nach dcr pcrs6nlichen s slfirkeren oder 
scliwadicrcn EmpfindJiehkeit dcs cinzclncn rich ten. 
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W ill m[in den Strom bcsondcrs scliwach do&icrcn, besotidcrs 
Ixu Augcn-, Ghren- urul Nasonlx? hand lung. so halt man eineri 
odcr inelirenc Finger an den ElcktiXKUmlials* uni den Strain 
niclil vo11 wirkcn m lassen, um ihn abziilciUm. 

[Ni.c4il glcidi Qulnuitigen lassen- wean die crsien 
Oehaiulliuigcii nidit seforl ersiditlidie Erfolgr zddgen. 

Jcdc Ileilung erforderl ihre bestUnmte Zeit, auch l)ei alien 
and even a rzl lichen Beliandlungsmethoden, Of l inussoii Re- 
aktionsersclieimmgen usw Qberwirndeii werdcn. 1st die rich- 
tige Diagnose gcslcllt, sind die Ursachen bcseitigl, wclche die 
Krankheit liervorgerufen odor begunsligt baton, daim mutt die 
Jewells fur die Hcilung in Fragc kommende llGchfreriuenz- 
to hand lung (inter genauer Emlmltung dcr Yorsctiriften und 
mil dcr crforderlichcn Ausdauer durcligefuhrt werdcn, Omni 
erst kaim sic die gewunschten Erfolge zeitigen. 

Behan die vor idle in rcgelmiilhg. 

Soli die 11 och Free | uenzto hand I u ng Erfolg haben, so isl sic mil 
grofllmuglichster RegelmaBigkeit vorzunehmon. Zur Wicder- 
er I angling sowic zur Wcilc re rim Hung seiner Gesundhcit sttll 
imd so I lie jeder die erfordcrliclie Zcit aufbrlngen, Jc nach Er- 
folg seize man nacli ciniger Zeit cinen Tag in dcr Wochc aus 
— gewissermaltem als Ruhepausc. 

Rruiidsatz der Hochfi’equenzbch and lung set aber slots: Re gel- 
nuiBigc Rehand lung, die untcr alien Umslnnden bd den erslen 
Kro nkhei I szcichcn ciimiselzen hat 

Leber die Reliaudlungsdaiier + 

Die fur die dnzclnen BehandLungsarten angegeberu Rehand- 
lungsdaucr ist ini ailgcmeincn cine durchschnitthche, Die Much 
freqiicnzbeliandlung soil due individuelle seiir und die Dauer 
dcr cinzelncn Rehaudhingsarleu soli sich nacli dcr jcwedigen 
Koiislitulion des Kranken licblcn Kinder, zarte und sdiwach- 
lie lie Pcrsonen brauchen nur cine kurze RehundlungszciL I hi 
schwacli dosierlem Strom. Normal kiilwickcllc kOnnen sicli im 
allgcmeinen nacli dcr im Ruch vorgeschiicbc non J kdi and lungs- 
dauer ridden Kraitigere Menschcn vcrlragen ohne Schaden 
a 11 eli eine Markers Stronmifuhr und langcre Behandlung^dmicr. 

I miner ator soli man mil schwachein SU'om beginnen und 
ihn dann allmahlieh bis zur Slurkc, die dem K nip fin den dcs 
Putirnkm entspricht 3 stcigera Die erslen Behaiidlungen begmne 
man mil verktirzler Zeit und mil sdiwacbmn Strom. Die Gc- 

122 


(C) Jeff Behary 2019 


I &amltoharnlhiiigctt solicit atier eie _je fiber 1 ,> Minukm dauern. 
Lieber von Zeil zu Zeit eimnal melir bdmnddn 

DtiS XroniiriifrohrHiui. 

Mil llitfe eines sogenarniten Prklrohrchens (Nconrblirc) kann 
man steli auch von den cleklromagnetischen Slroniwirkmigca 
njjerzeugen llierzu versieht man den llandgriff dcs Apparatus 
mit dcr Metal 1-EIeklrode (11). nirnml dksclbc in die Hand und 
schalLcl den Apparal cin (al)gememc Aufladung), Der Stnuu 
durchfInlet nun den ganzen Kfirpcr, Eine zweite Person bt i - 
dienl sich dcs PruWhrcliens mid hringl os an den Kocpci- dcr 
mil Strom gcludcnen Person. Man wird bernerken, daB das 
Rohrcben schon aufleiichlel, bevor der Kbrper gaiiK berfihrt 
wird, Fhlirt man mm das Prufrohrchen am Korper anf und 
ab T so wird es. jc nach Bcfinden dcr lx lreffcndcn Person, melir 
odcr weniger hell millcuchtcn und sa das Durchdringcm und 
AiLsslralden eicklromagoctischer Slromkrafte bewelst'W, 

BciiHitr iMich die iihrigen Verhiiltmi^sioi-Sihrifirn. 

Maudic Erkiankmig cnlstchi inlolge eincr unzwcckinuBigen 
LclKUisweise. J)ic IhichfrequoiiziH^iandJimg vcrinag cs daim 
nichi, den Zwang dcr Nalurgcsclzn aufzuhebcn. Man wird 
durum nichl lminer cine Bcsscrmig erwarten durfen. ohne die 
:dt{? lichensweisc aufzugebcn. Man beachtc deshalb auch du- 
Cl hr i gen Vcr ha 11 ungsvorscli ri hen. man wird auf diese Wcise 
sdinclicr und gniinditcher zum Zicl gchuigen. 

A us all dem vor her AngtTuhrlen kann und muB nun zum 
SchluB zusammenfa^nd uber die I Ujchfreipienzhehandhmg im 
allgemcincn vvio im be$onderen gesagt werdcn: 

Es rcicht die Bcdcutung der I loch f re quenz he ha lid- 
lung weit fiber die Yerwendung ?ur Krailkenhehand- 
lung bin a us. Sic is l aufierdem be i rcgcIjuaBiger tag- 
liclicr A us fi bung cincs dcr dankl>arslcn Mit tel zur 
Pflege korpcrllchcr Gcsundhcit und ScliunheiL 
Die Yerwendung dcr Hochfrcquenzstrdmc zur per¬ 
son lichen Hygiene so I lie cine ebensole lie Selbslver- 
stan<l lichkeil sciu wic die re gel in a Hi gc Korper- 
w a s e h -u n g o d e r <1 i e Re n u l z u n g d e r Z a h u b ii i's l e. 

Die BeluiiuHuii^^zeilen. 

Dte Rchandlungszcitcn seieii am besten morgens und alxmds 
(jcdoch SO;, daJl sie das f Umpl-IRind!imkpix>grHmm nichl 
stdren), cvcnluH] -inc h mtiltigs, wenn der- Patient nicht ohne- 
bin schon bolllagcrig ist. An die Rcbancllung ilaim anschiic- 
Bcnde kurze Ruhc anr Nachwirkung. 

12:1 
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Bit Ho-difreqii(MizJ>pliimdhiii^ diirf nidit zur KurpRisdiciri 
hcrubgewurdiigt we r den. 

Mil allem Nachdruck sei hier nochmals darauf hingcwicscn* 
dab die Hochfrequenzbehandlung tiicht das AUhcUmittel fur 
idle Krankhrilcn sc in kann T wie es unverantworUicherweisc oft 
hingesLeRl wird. Dafi durch Hochrrequenzbebandlung Ijci 
vie Ion Erkrankungen, auch hartn&ckigen und veraUeten Lei¬ 
den, oft tiberraschendc Heilcrgebnisee gezciiigt wurdeii, haben 
viele Acrzic, Klin ikon und Sanutorfen festgestellb Tn den medi- 
zinlsclien Fachzcilschriftcn nehmen immer mchr und mehr 
Aerzlo als Verfechter dieser neuen Heilinethode ernsthfllt zu ihr 
Sic I lung. Wir verweisen hierbei, tun cin BoispicI herauszu- 
greifen, nur auf cine unlangst in tier n Deulschen Medizinisclicn 
WochenschrilP 1 erschienene* aufsehenerTcgeink, cingchendere 
Abb and king von Dr. mud. Trcibmann, Facliarzt fur inncre 
Krankheilen, Leipzig. Dr. Treibmann, tier sich sell mclir aln 
17 Jahren mil dor Huchfraqucnzbc hand king bcschafligt, weist 
darin an IIand von 7 Fallen (leils wraUeter Leiden, untcr an- 
dcrem schweren Kriegsvcrlctzungen) uberraschendc Ergebnisse 
(lurch Modifrequenzbehandlung wach. Diese 7 Falk bat or 
aus dnem groBcn Material hcrausgjegrlffen, DieKranken waren 
samlHch sclion langc Zeit f oft jahrclang, mil den versebieden- 
slen Metboden crfolglos behandelt wot (ten und warden dann 
aussehlicGlich durcli Hochtrequcnzbebandhing der Hellung 
odor wesen Richer Ee&sming zugefukrt. 

In dem Ahselmilt: w Wie bcurteill tier Arzt die lloebfrequenz- 
Ixiiandlung?' 1 braclilcn wir cine Rcihc von Urleikn bekaimler 
Acrzte, die sich crnsthalt mil dem therapeutisclicn Prinap der 
I Iochfrequenz beschaftigen. Diese Urleile be we i sen, daft die 
I lochfrequenzbehandlung iiichL melir mil ciner Handbewegimg 
ahzutun ist, Noch steht die Ausnutzung dieser Hcilmetbode in 
iliren Ariffmgen. Die rasllos forschendc Wisseuschalt wird ihr 
zweifdlos fruber odcr spatcr die gebuhrende Gcltung sebaffen. 

Man dienl aber der Ausbreitung dieser Hcilmethodc nicht 5 
wenn man glaubhaft y. u machcn vcrsucht, alle Kranken fan den 
in ihr den allrinig rettendcu Anker. Im Yorwort wiesen wir 
liereits darauf hin, daft das Buch sich durchaus nidil anmaBen 
will, den Arzl zu ersetzen. Wir raten viclmchr auch hier noch- 
mals dringend, in alien ernslcn Fallen sofori den Arzf zu rufen. 

Deshalb nochmals: Sci king und macho keine Kunststuckc! 
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X. Elektroden und Hire Pflege 

Die mit dem Namen s Jibklroden“ belegten Vacuumrohren, die 
uns in der Hochfrcqucnzbc band lung dicnen, werden in den ver- 
sebiedenskn Formen angefertigt, da in it slc fur die vcrschicden- 
stcnTeLTe des Kdrpere angewandl werden konnen Das Vacuum 
kann bci den Elektroden verschieden scin. Die Praxis lial er- 
gebenj dab das mitllcrc Vacuum, violet! 3 c u c blend, sicb 
in den moisten Fallen ain beskn bewakrtc. Elektroden mit 
bo hem Vacuum slnd auszuschalte^ da bci ihnen Hartstrahlcn 
znr EntwIckJung gelangcn. Bci mitllercm Vacuum (vkdett) er- 
gibt sich einc lx:sondci-c Warmecrzcugung, die fur die Heib 
wirkung von besonderem VorleH isL Welter nocb hat man Elek- 
Irodcn mit Neongas gcfullt, die Ixiim Stromdurchgang im hell- 
sten Bol aufkiichlon und bci LnUundungszu&lamlen ofl mil 
vcrbluffendem Erfolg ahgewandt warden. 

Elektroden sind empfindlicb und daber mit grbfiter Sarg- 
fait eii bchandclm 

Lcuchtel cine Elcklrode niclil auf. so streiche man bci an- 
gcstelUem Strf>m mit dem Finger vomGriff bis zur Elcktrodcn- 
spitze, kuchtet sie dann noch nicbl auf T so 1st sic uubrauchbar. 
Der Apparat inuli dann sofort abgcstctit werden, da cr sicb 
sonsl mil der Zeit uberbitzt. 

Mil Soigrail ist die Reinigung der gebrauchten Elektroden 
regclmftBig vorzunelirnen. Im allgemcincn wini cs gem'sgen. 
wenn man die Elektroden jedesmal mit lauwarmem Wasser ab- 
spult und 1 lift l rock non laBt. Iksscr isl cs, wenn man auJkrdcm 
an jedem zwelten Tag eine ReLnlgung mil Spirilus vornimmL 
Bci Han tanssclihigen, Wunden und Infeklionskrankbeiten isl 
rcgelniaDigc Reinigung mil Spirit us P nidi I- ^fall kann naliir- 
licli auch I.yfjofcrm verwenden. 

Speziid-Elekl rode n, 

Au Her den in den vorslehcndcn Rehaml lungsvorschriftcu an- 
gegebenen Elekinxlen giht es noch einc Reihc andcrc und aueli 
besondere Spezial-Elektroden sowie Farbglas-Elektroden fur 
Ix'sondere Heilzwecke. Diese Spezial-Eleklroden konnen natur- 
licb jedcrzrit in cntsprechendcr Wrisc angewandt werden, so 
beispiclsweisc die NerveniiinscI-EIekffode, der Verstkrker mit 
Zapfen, slatl der Fliichcn-Elektrodc In i Rehandlung des 11fif 1- 
wehs (I sell i as) usw. In dem nachfolgenden Elcktrodcn-Ver- 
zeichnis sind noch vei’scbicdcne anderti Elektroden aufgeffihrl. 
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Knochen. - - 37 Merven | , r ....... 48 

K hoc I ien ban Lent zirn dung . 58 NervenlaVr ..48 

Kirn m en mark., . 58 Nerveii&chwfiehe ..... “3(3 

KnoehenmarkeiiMndung . . 3S N erven system ... ... 4s 

Kiioclienbrticli.37 NervGsitfLl .... ... BIS 

K 110c I ten Lu b#rku \ ose . . . 3x Neural gift.. , 62 

Knofifoniypbilia ...... 3S Meuraethenie.fill 

Kopfsekrnerz ... . . . 5S NLerenenlzG ihI ting.10] 

Kapfacbuppen .108 Nierensletne., . , lOt) 

Kot - . .82 Ohm ........... 8 

Kranklieitaeireger . . . , .117 Qtimnacbt.B0, 113 

Krankbeit^verhOlung . Ill Qhr. . .. 103,110 

Krample ..- (iS OhrXeiden . . . , IDS 

KrampTaderii . . . P7 I'lallfuU .*t 

Kropf . , . ...85 Pfortader ..£P3 

J.aliimmg ..155 Quetscliung ..44 

Leber ..... ...... 83 Raclienerkraukungea a ... 73 

Lebercrkraukung^n . . . S3 Racliftnkatarrh.74 

Leberfiacke . . . 105 Etacbeiimandel.73 

Lidratidettizunduiig.108 Hachitia .......... 3K 

Luftrttlire.S3 Rasiereti .. 130 

Luftrohrenkatarrli.33 Rip]>ftD. 30 

1.ungen .......... 01 HippenfellenUCtmiuhg . . . 113 

LungenbUischen 01 Sc hade I . .. 30 

I .ungentle hung , . . . . 01 Schienbem. . .89 

LuDgaoentzOndupg.03 Schl&rioslgkelt ....... 57 

Mflgen . .. (57 Schleimbant , 80 

Mageabewegung..157 Sclilucksen.. . (k> 

MagcnrLrjgfing ....... 157 Schldi^eLttftin . ..... 30 

Mflgenergcbleffung.78 &clun&rE .. 

Magenpeschwur ...... 70 Stltnupfen.kO 

Mngenfcatarrh . , 70 h 78 SchfitnneltapAege . . . . . .134 

Magenkrampf . ,. 70 Sckwainmchen.71 

Magenkremk3ieU«rL ... . 75 Schwaren . . , ..104 

M agenda ft ...... 07 Sdiwjndel . . . . . . , 58, 113 

&l agon verstimm ung .... 70 ScbGitelliilimimg . . „ . , . fii 

Maodel, Racben — . . ■ , . 73 Sclinen . ..,47 

Gaumenmandel . , .73 SehnenGClieideiientzundung , 47 

Mao delentztlndung.74 Selmenzerriing . ..47 

Mandarin.07 SebnePEarrelfiung , .... 47 

Mlgrani! . 00 ScnkFuti .44 

Mumps.. . ... 72 Skelett . . ..30 

Muud .G5l ftnor.71 

Munderkrankungsn .... * 00 SpeichsL .......... 75 


»iuaiieifiaicr ... . . . Aj spetserojire ■ .. 1, 

Mttakelrtieunmtiamus .... 40 Sjkort.,112 
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Starrkrampf - . 

Slauchung. 

SMrnhfrhlenkaiarrli . . 
Stoffwe c hael kraiik he I Leu 
Stuhlverstopfung . . . 

Urin. 

Veil&taoz .. 

Venenentz.il(ltlLin^ . . . 
Verdaung ....... 

VerftOftuilg, K rank ligita - 

VetTeiikong. 

Yerst&uchung . . . 
Yerslopfung 

Volt. 


Vi arse...la” 

Watt . . . . ..H 

Wechselsirom .... . 1? 

W id erst and, apeziilscher , . ft 

Wirbel ..30 

W widen ■ - ......... 10s 

Wunntorfs&tz ..... , . 77 

Zahokrankfteiten ...... 72 

Ztogenpeter ... ...... 72 

Z i rk ulati on, Vcrbeseeru i\ g d, ifJ, 23 
Zuckerkranbheit .... . he 

Zungenentritndnng ..... 7t 

Zwerehfell .77 

Zwdlffingerdarm.77 


ELEKTRODEN 


z\\ m Ho chfrequen z -Apparat 

Die nactah'litruEcn KLeklroden iind von Qtijiiiliilsnrlii'itiTii gefertjgl 
VarWCAdlll^ fclingt nur gules Cdaa. 


Vei^larker-EleJilrud^, iu verstarkleri 
Tief tn bd l:i ndl ungen 


Veralaikor mil 


Hala- U!id NackeD-ELektrodc* fflr iUiEkirlicJie 
Bdiandlung 
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Rut kgraElak i rod< 


Annt'cti !■ Mklmdt 


A 1.1 eoi tl Ki-li. M H k trosi e* 


[[am rtj] l riru-Elek Irodt 


1 3 jl r ji rtj] t rcn.-t.lrk Irodo „ isohert 


\ ugen-Elektrodc, eiirnrh 




htakii-udc, doppdl 


Punis-Eleklrode 


F u cgu ra E lona-El1 k L rod 


* SdiHdwi-FIcklrudc mit v lolettstraliRn 


iV.nact]-I' jL i-kt rt h w . ]sniiprl 


* S, SetLe Idli 
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26 * Proslala-DukWt , koliert 


27 Mis((]arin-DilataVjr'EletLrode h in lG h 22 mid 
28 nnm DoidimMHff 


28 Mastdaitn-Dibtalor-Gbktrod^ isolUrt, in 18, 22 
und 28 mm Durckmesser 


20 Voil-Vakiiumeleklrode, ate Jlandgriff fiat indirtkle 
Massage usw- 


Si -l'i]fktrD[]o r i*nlaerl 


* Sclieaden-Efektrode, UtaUerl. anil Perforation 
zw Ozonerzcugung 


* Schddcn-Eleklrode, isolierl, mil Perforation 
und Geblasc 


Mastdarm-EUiktrodc, in 1R, 22. 28 mm Durchme&r 


S |j iral fiirmage J1 erz-L3ektrodc 


Masldami-EkkLrodi’ caeuft kontedie Form 


it r intent wi ck ler-hlE! ki rode r kon kave l orm 


Mits-UiiiiriTi-ElE' ktrode, isohcrt, in 18, 22 und 28 mm 

Durduneuer 


25 Ilimorrlioiden-Elektrode, in 16, 22 uaid 28 mm 
D urchin esstir 


32 iVLiridhehandliangi-Khjktrnde, mil vertiefler 

StjablanflAche 


1*2 * S. Soil* 136 


* S, Seiir I SR 
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KifeUplioretische Elcklrode h m[t Dcffnung mm 
Kin frilled mtdikamejilgetninkter Walle 


he Eiektrode, groira rora 


Mnuagc-ltaLk. ilX H. P. ftr. 4229110 




Ozoii-Imh&lsior olmc CiebliMc 
O/du-Inhablor tint (jcbL&se 


Prflfrfihrchcn 
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ZalinSrztlithe E1 ekiroden 



Eiektrode mil fladiern Kopf, stum Einfuhren 
chemischt' r \ mngen 



Field rode iniI hofilem Kupf, stum Eififilllrcn 
chemise]ter Lfcuugen 





El eh trade mit balhriigfnn Kopf, ^pezinll fur 
PyOr rliuehd la ndluDg. 



Kaiophoretischc Eiektrode fur Ztthnarzle 


Klok Erode in spilaer Form, fijr AbszefibehandIungen 






Ehsktrodm fttr gewaisc Zalmfleisrh-M^s^gen 


^ ■mum 1=^— 

Elcklrode fur inner [iilie 


2 ) 


K i efe rbeha nd I no gen 


42 



EUddrode fii r vurdere ZalmncisrhlKdiandliui! 
























VielGn, viel&n Tan sen den sebon bal kon sequent (JnrchBei^brlc 
HnC bl requ e DzbehamUung Gesimdbeit and neu*o Lebensmut 
wleder gebraclil, Sic aUe loben den Heller folg dcr welchem 
mlLden SlrHme des Hochlrequeetz-Apparatus, den sle nan n\ch\ 
mehr enlbebren mtiebten. Boll ibnon dleser doch Jetel welter- 
bin Heller In gesupdeu ond krankeo Tagen sein, 

! Gesmndheil 5sl Lclbeinl 

: II 
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KEYSTONE ELECTRIC 
- COMPANY 
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ILLUSTRATED CATALOGUE AND PRICE LIST OF 



E lectro- Thera pe ut ic 
Appliances 
Cabinets 
Storage Batteries 
Static Machines 
X-Ray Outfits 
.Physiological Laboratory 

Equipments 


V,:iniii :inj fur Sake, h,- 

iteYSlY -N T : 1 A A* -TK It O'M I ■ A N V, 
t 5 5 South Tenth Streep 
PhiLuJeEphh, Pit. 
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Terms 

O WING io our extensive trading throughout the Ouitud 
Siaitf. a reasonable: business rule prompts to ask of 
those oftlerinp goods, and not having a credit already 
established, to remit money with order, unless pause is 
accompanied by satisfactory rcftrttKt. Philaddpliia preferred). 

If desired,, goods wit] be shipped by C, O. D, txfire® at 
purchaser's expense, providing remittance accoompimies the order 
equal to one-third of the total amount of bill. 

Our prices in this Catalogue are strictly net, discount* having 
been deducted r 

We employ only experienced packers, who under otir own 
supervision, pack goods with the utmost core: therefore we cannot 
be held responsible for breakage, and all claims of this nature must 
be made to the transportation companies. 

Wt are not responsible for goods setlt by mail, 

KEYSTONE ELECTRIC CO, 

135 South Tenth Street 
Fhitadel phia 



/ j.f Smifh folk Sfr/'tf, Pkiladrffthhl 
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Introduction 

A FTT'R eigh teen years of practical experience f mid carefully 
studying tile- needs of Physicians, Surgeons, and Dentists, 
we have undertaken, as manufacturers of electrical mstru- 
meius. to present to the Medical Profession, the modem as 
well as the most scientific improvements for utilizing the Electric 
Current for Electro-Therapy; whether obtained from Battery or 
Dynamic sources. 

Having nur factory equipped with the most itiiproved ma¬ 
chinery, and onr employing skilled nicchanics. enables tis to manu¬ 
facture Electro-Therapeutic instruments of the highest grade, of 
the best workmanship, and at the lowest possible prices. 

Owing to the constant demand for spectat electrical appliances, 
which is onr specialty, we are unable to illustrate such instruments 
m this issue, lmt arc wall be pleased to a.-wist and fitrtiish yon with 
any information or manufacture any thirty electrical desired, 
Repairing of all kind* of Medical Batteries, Electrodes, etc., is 
also one of onr specialties, 

Wc extend yon an invitation to call and examine our ts- 
tensive line of goods. 













<'■ 


KEYSTONE ELECTRIC COMP Ay V 



Keystone 
Electro- 
Thera¬ 
peutic 
Wall 
Cabinet 
No. i 


II1F. Crtinet ithilmtifl is one of the tunny ilyks we niiimfacliife. Mid 
wll be foo ml more Complete UlfW _ftty other iwle of cabinet mAhe. 


re- 


3“ 


t, as to JT6 ’A'orliLUE 


T 1 

Hitvin" gix-f ii. |n=rf«t wiisMCiiOtt in tveiy 

qualities! Jinc> ifcippearaivcc, it c-fin tt^t Le eoTaaLif 

It containi our latest Impeded Caiitwlfcn ™di T n ^”^ 3QC J? 
monnttii m msutile back in b highly pulishtd hard tf'Ofld*.artn-Alicea Dirt* . ^ u ■ 
Iw* drawers Tor Electrodes, em-1 Eladimf fclflsa d^wr. .*31 EtLet-u parts are ' ' 
frc*vy brass* fincSy nickel plaitd. ami every thing tomiecttJ wuk itu iue tIC - 1 

Material aud worfcm?iti?li5ip- . + . - . W1 .„i 

li Li verv FimpV to ow^t, ii+liencatliirmy iswuch is tnjisaved on tu*..i- 
thiL: various currents ilesiif■;■ d and ^ readily . it i-a iloi at at] comt 1 icaic^. 

The currents obtained ere Odvonio with or without meter i« c L rflL “;. 

I'ftrswlic with raoiilMsinwincrrrnpter givingcurtentire*) ™ k !5°° !'' , ,, 
v jre j tl cijdllt;'II De Wanevi]Le Switch for m= combintil ap piregion m k..‘ ■ ■ 
™i Le und Fanrile Currents. CnuTery Controller which Ct»|i he v«<l . , > “ 
fmiltetcTMi. largest Cautery huife ue*A m general practice, Hh«^l " 

nRiilAte the speed of Motor l«r Surgical Drill or Dental work, ^ucli^.v 
chlmge the Pohtrilv <if current without aUermif the p-.-jiitnu oF E Jf^^ 
w]i51 e h*i nr ■ Controller for Diagnostic tamps, r wo seta of Rinding 1™« 1 a ■ 
the nse of Cautery ami Ught a( one time or wpuT*le. ami all neceswry switihrt 

required to complete the apparatus 

It 3s absolute y mfe and no danger of tlioes to pattenL 
Kevstom: Electro-Thckipeulle Wall Cabinet, IIU volts UlruCT current . . 

Keystone Elflc|ro-TlierJM»ePlic Wall CaWrtel. with Molar Dyltttmo lor 52 to 

101 volts animating current . . . +.< ■ 275.UU 

Dimeoiitona—Height, j ft. 5 in.; WirllSi. it ft-1 hi" Depth. tt in. 


5200.00 
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T ^-"itone 
tro- 
Thera- 
peutic 
Wall 
Cabinet 
No. 2 


T HIS Huhlnet COifcljLiu^ uui Improved Ccmljol leJ~- and Ttn.U*Uirmi*ff. h 

mounted ou marble h-irk i n ;i highly polisbiiihaid woodjfisticttbinel, 
with ote drawer for Electrode :lit: hiding glu^ dc>or. All metal pirt* 
art unifier of heavy bfltf.iv liurly Lu-^uerL-il .nad cvm thin^ connected 
with it 3i f'i the ta”ST IliAlE-t iihI ;ilhJ wrtrk 111.1 iis^Ljp, 

It is very simple to optrau^, lienemh every switch is engraved 
«n metal the various current ilcrttcil and □ ^ is readily ^rtn, it is uoi ;it n Jl 
tfnmpEicated. 

The currents obtained me Siau$pidal fin.vaiiic with nr without itteu-r in 
Circuit. Faradic iv Lib rapid 07 -slcp-yr i ski r map ter givEujj curic-nt From 100 tr* 
li^co fees i>[ wire circuit: a DeWattev Site Switch for the eombitied applifci.tiort 
i*l Sinusoidal Galvanic and Faradje CurrtOTs-. Special senes graphite t-n ei- 
ircpller for eye work, Cautery Contfolter can i*e used For the smallest 

largest Cautery knife sif-td in general pm-tite, Riiensiat to regulate L he 
sptf’d *\i Motor for Surgical Drill or [Jl b 3^1jl] wo-k. Switch lo change tLit 
I'blftrity of current without altering she poKilinn of Skclrodn nliile uiLUg, 
L'+nicr*htlc?r fcVir Diagnostic Stamps, two r-ets of binding Posts for the v\& of 
CaLLtefv nwd Light zl or.c time ot separate. switch for operating eye or enr 
ttmyoeur, 

Tld* j-nblnet differs from our number one caltfhet n-^ follows, llml it has 
a smustiiilnl current, eye and ear masseur. ami ^ aptcinl =-cries graphite tye 
contralto f F which makes this cabinet the mod complete as well a* modern 
outtLt of it* kind on the market. It i* alosoliiLcSy ^afe and no danger oF shock, 
to patient, 

KtvrftM* Elcctn^Thempeotic Wall trilimel, yit^ no voSts direct 

cumin , ■ . * . - - , do 
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YSTOh'E 


ELECTRIC COMPAR T 

Electro-Therapeutic Wall Cabinet 

For use on i io, 220 and 500 Volt Direct Current 


T HE wryidw&rfc in abovt KiWiact is in polished! ^Ml-ci Onfc. the 

Si.riicJl lm.nrl 1 h ti ilark marblt. -ilhI tbs.- OGJTI frill till I OH fnedC^S ;1 

hjiTulSOtflC- eihS durable finish, 

Tin- apparatus wlit-n suppU^l with tfirrmt fwm fi 11'-. 2M* ^ 51 Hl 
votl iliri-ci current or tr-^rn batUb-y «IU ivi L5 tEelivcrF tht follcwviuj: enr- 

A jvffcclly repuTntwl ^Kriiiik torrent ■ ,i nninl whwIjJc fnt ptedr&l ;■ 
sis- ii oiitfnt far liKl 1llll S lEiflfiitttstH: lamps; i primary ftifftrlio: a ioctnulun 
farwlie; an tnlemipTeil ^ilvatik; a combi ne4 £olvnitk a«il fanatic, uml a 
farm Ik rtitfciLl of any iletdrirf frequency. 

Prscir. TOfnijtfiTG as siiowJS ill cal far 1IU volt cwrrrm , - ? W rw 

-- . . “ 22(1 ■■ T 105 00 

.. „ - i. » ■> jQD >i " . . 115 1KI 
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JjS SffHtA fotA Sirt'/'f, ra 


No. 4 Wall or Table Plate 


T HL uliOVe [ £ sillllliilr iai ttll respects to the jqCmc. WlU Cabinet 

wslli (he exception t(pu a cheaper *0*4 cabinet is furnished ; tin is 
case, however, is nicely finished in wft, aud is provided with. n 
- fiinte gloss hinged door, 


Battery Cabinet 

We will furnish our ihei»p.i!otic plate iii>''. lh" erf in a Floor cabinet 
finished ia golden oak with ulcctrodL- iliawris a:u] jj cells oi kitten- placed 
in snitablB comp^tlittent, aJ 9 complete, fur fire, cm, or we will furnish cither 
OUf Wall, Cabinet Of plate lor connection LC battery ceUi, lh« price lining (hr 
*.113!? as for 111? 114 Volt with the addition of j,o cents ptr ceLl fur ns iuaiiv 
butleries n$ desired. 43 beiuj: lIi? iinatbcr nsualh supplEed. 


500 Vfllt Current 

Where the 500 colt current only is available ih* lie&t pEan i* to install 
onr £30,00 generator, which ran be operated hya H. P. 500 volt rtmtor. The 
WJTnc niolm may JilsO he used to operate a sialic micliiut Oi nir compressor. 

This method insures absolute immunity irnm itangt-r of shocks from 
the $do volt current. there being no metallic connection between the nail 
plate imil the street eurreitl. 

We have, however, devised it special rheostat which actually reduces 
the 500 volt to a no volt current. Tlie use of :his rheostat injure* the same 
service precisely ^ would lie obtained from the iiu volt current, anil (he 
ftingcT from accidental shock is reduced to :< tJiioirffbm. 


Ihiee, complete for no volt direr! current 
" 350 volt current 
■■ 500 volt current 


? 7S m 
90 on 
In 00 
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KhYSTONE niZCTRIC CQMMNY 


Keystone Electro-Therapeutic 
Wall Plate No. 5 

For Use With no Volt Direct Current 




HE above illustration s* ouc of many >iyles oi wait plates ^Mch wc: 
m4LTlufliCE.eif£- 

TWa very desirable- nlKc* uUlEt consists, of a plate r>c highly pi>l- 
islied oaitftolt tS eh. by ia in. up^ii which mounted a fotAdfc coil pro¬ 


vided wth iv switch to select b\x dsffenrtll strengths of cnrreni*. It has* a alow 
and rapid iscteJ tuple r, a 4umt controller for the gnlviHic current P 

m pole changer, a. Dt Wattc-Tille «wileh for the combined isppIEculion of Cat- 
vfluicand FaradkCfcirreitU, ns witch ior sviecling sith-cs- primary or sccend- 


iny fahiiiic currents, a switch fot th* milliampcrc meter, a -ifeitch to estl off jj-H 
current,, arni the latent itaproved type os' millLaiup^r* misier with shunt. £11 
ctilver nsckcS-platvd or finished in brass n* nany hv slesired- the con- 
taiiuftif cjis* is either of Oak or >Utw*am r as defied. 

Jliin fall plate is withal e^c^ptlon the finest galvanic wtiil famdie wall 
pbte made. 


Price, "with one pair MUductfo^ cards and one pair uponge 

Electrodes - ■ T + f&5 m 

















































/jy Sotiik soth Shri f. Philadelphia 


Keystone Electro-Therapeutic 
Table Plate No* 6 




T IH H j i -ovc cut slItislT iltni imc oi our many type* of buttery table platen it 
cti-tLiisti t*£ -i highly polished nuAltikli, 17 in. by 20 in, .upon which is 
mounted a h igh tension fanidLc coil. with blow and rapid intcirnplers, u 
l^e Waited Lie tutimt cmnlitnci, a poW changer, a graphite Current 
cflntmtltr.a high K rude mitlirunpere meter, a switch i'nrintiodncinj'tht 
iiwicr into the patient's circuit, a switch for operating the fsradlc coil, two 
nntdi« inv selecting cither the primary', secondary or high tension faradic 
currents oral! combined. 

TIils, phte has a polished wood covet with glass top and provided will] 
hurt and key. 

U’r supply -qa high-grade Eastern dry kttrrits with Ibis outfit, which 
cj.:i 1 t pb ceil i a Hie cellar or in a closet, pour wires only are requ Eretl f rom the 
Villeiy in the table plate nod can be connected by anyone without the lea*t 
experience. 

Price complete. with one pair sponge eleclredcs nnd one pair silk 

conducting cord* . . ♦ , . , . S 85 00 

fee will furnish this latte plate mounted in a Hoar cabinet finished In 
golden oak. noth electrode drawers and suitable cdupiirlmenls Tor the 
battery cells, complete and ready lor use, for , . .105 00 
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AT lYSTOXti ELECTRIC COMP AX Y 
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Keystone Galvanic Switch Board 

No, 7 





W K Ilce mprmfiictnring ilsii* Lypts r>f 
apparatus to meet ihe 1 1 brands 
for a smaM bfttirr? hritdi board, 
which will Cake up vtry lEfctle sp-icc 
nmd which can. be used ns either a wall 
or la hie pbue. 

The switch hfMLrrl iUu.t1raltvl abcjee 

COm&iU tti n htgW? polished oak or 
mahogany hast S in, iby 16 in. 13n which 
is- moiitflrfd an improved Milliiiinpcrc 
meter with shunt, Sfutey graphite 
The-nrctat and the necessary hi ndiug pestfc. 

This. switch hoard can bensadon Lliu 
xxo volt dEiect current, W pJurcittE * ■ & 
C. t\ Limp ltL «TLb--, 


Price bf nLnvu. including LOrfls, hanrfles anil sjitifige eleiSlFMM 
Price, W:ttor Series Hip 2nd ilk T&Ct of Cord . - 

Price, him 40 Eastern Jfg r 3 - dry batteries complete 


S 25 DO 
1 ?5 
3S m 
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T HIS tablt: pLiU- consiai ,1 hmnds<nrie]_i polLahtH wnkim base with lock 
covor,_ rpoullscr IkistM-iTni^nt^l;! FIluiujIh^ tuilhncnipcrecdeter, Miwey 
graphite rlieofdal, 1 *a Boise Rcyn-oud. famiiic c^iL Tntb slow and. ntpiel 
interrupter, cinTtnc combiner, pole changer, nnd necessary awilchpi 
required to complete lb*? apparaliiB, 

P-Hdo complete, willi sHk eiftefeil toils am! sponge eleclrfldes . , $ 35 00 

With high tension ™Fs . , * p B 1QD &D 

Dry battens Eo operalfi same, each , 25 


Du Boise Reymond Faradic Coil 


No. 


If * 

8 


This iipparatfis is neat in ^pp^inincc, compact,, efficient and r.-isy to 
manipulate, it lias a *. 1 ow -mil rjpi -1 Lnttrmplet a 3 id gives a primary or 
Ecconctnry cuttont at will- Current* jlts by a rack niwl plniou 

movement. T1. i- ra camlet fin 4 lininl^omely polisb&il lfrihiut Vi*t and ■ll tnctal 
jtfirLs nr*: heavily nidfed-pliled, li 3 > :m i-iltal tabic [amilrn colt. 

Fries falhpruLi 1 , w\lh eerds and- sponge plecEredfS . , 1 3D no 

With hrgh Icnlinn coil , , . . . , 4Q fig 


/J5 Swt/A iofA Sfrre/i Pftrkutrf/r/ita 

Flemming Table Plate 

For Battery Current 
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Galvanic and Lamp Controller 

No. x 












|HL shvsician biaviltR tire i to Volt direct Electric Li.*bi Current in :tit 
ClIlice! wi 13 fiml this ControlLcr o-e of tbe handiestand most rconom mill 
methods-of securing thi? Cali'aflE-c Current, 


Tire apparatus is equipped witli the Kcyrtmit Improved Controller divided 
into 40 steps, ami vrill glrtfnp c lo^cx? ^lilli-Ampcres on nny step on Ihe 
seal c without iucre^siujg the voltage, o point i?f jtceitimpoirinpC*, iu^ mil 
amne-t-age- can be e^C-aEsed llL a low ^oil-age, tIausinMtDg ; dl pain to the 


patient 


f ]iia feature- Es poste^ied. hj tu> other mufc^ ■nf Controller on th-e annirtci. 


Those having n^ed L-aiul uiiderstanrli-rj:^ Ibu rtiugtaly the flu Ed Ga-Lvauit B-air 
teriesas to voltage and nuiperage,. Trill fintl this Compiler nigive csuctly the 
same results:; iWrfcrr requiring ?m j chaage in *«lTniintoterinSE thedoEes, 
other than tic ssvfngof time and mnoynn« handling tie Batteries. 

The Controller cun also lie uwl fof Diagnostic, tVetlnwcapic and Cy E |p- 
actipic Lamps HlEsFet-e-tti voltage*- It ss fflountwl a highly polsshed hase in 
either (Oak, Walnut at Mahogany . all cij^sed mtUl pun* are heavily iLickcj- 
plaied makEiig -ei very Laud some fin'll durable apparatP'r 

The &peci-a.l points claimed for iheie Controller^ are the 
Ceavttacati: iti Cnnitiacy sad 

Rt*fru±$ pf Aetiaa UnlfiHidij of Cam-Bt 

ni AbmEahEy wit tzm «ay Stctk to PsjEtut. 


KEYSTONE GALVANIC AND I AMP C0NTHOLLEK tEeJi ecci, 
CfiiKftiag pla| i^4 EL^ir&de^ 
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. r yj S<'nib n4h Sirt't'J, Pkihidfiphia 
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Compound Galvanic Faradic and 
Lamp Controller No. 2 



For utt on aid Volt 
Elcttric Light Cutter! 


S FHS Controller when wacd on the no Volt direct Electric Light Current 
wijl mate one of the most complete instruments for Galvanism, Fantdisnc. 
an^ Diagnostic Lamps, ami can be u**d with better tesulls tliait with 
nny of 5he fine*! GaLvanic or Faradic Datterics be one-quarter of ihe 
expense, wot saying anything tihout ill* sronlde and labof saved in its conven¬ 
ience aicid proruptne-s-s for nw over the old style fluid b-iUerie*. 

all the featuries and advantages of the Galvanic Controller with the 
□ddit'^ih of a Faradic Coil- 

The Faradic Coil in no udjoBtaJ ihat a very mild Primary up to a very 

ftsuag Second Jin - onf-iept niay lit till til pev| lay ike withdrawal of the regulating 

lab® without any shock to the patient. 

The Cflrtflpouiul 5en|rolE*r will he fouti-d perfectly safe when tiding,, and so 
marked Ifrflt it Will bt impolitic for ;inycine to b^Cuitte COI1 filled JL5 to its 
wnrltsng P as it simply requires the changing of Plage lu obtain this vsriouf 
current*, 

It caw be mounted on either Oak* Walnut or ^labogatiy base highly polished, 
with hard rubber jammings cm faradic CtnE. All metal parts h eamly nidm- 
platcd, and requiring very small space. 

The rv^nlc*; which tin.vebeei] ^blamed, Its durability and beautiful appear¬ 
ance has made a great demand fot this Controller. 




keystone compound galvanic, faradic and lamp 

CONTROLLER camp]«tt with ELtctred^*. ... 
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Improved Galvanic Faradic and 
Lamp Controller No, 3 





O T’R improved Controller when ured on I ID Volt direct Electric Light 
Current, differs in mntiy lespccle from our S*- i Controller. 

The advantages derived ftcin tbia Controller over our So 1 
Controller are, that you arc able to ofcmiti the combined Galvanic 
and Paraiiic Currants, or t*cb current separate. 

Wlkeu a vtn- mild GnlVM^c Current ls dessert foT Eye vfoclt, etc. , we 
have the Galvanic Controller co ormtiged that tbe reading of the large dial or 
switch will he minced to oneha If of its correct wading, by turning the small 
sertich lo the right of ease, on eoutact mnried For example if the large 

switch was turned on contact marked “to" yea would rewire one-half of the 
current, or five volts, giving you a very >nild current on a long ™ugfc _ 

It also h»i n pol nri tv eh anger, a ud all cn«c n ts am regulated by ^itch es 
iuptvad of contact pin*, so yon an readily see the many advantages this Con¬ 
troller has over our No. i Cc*utro!U-r, 

Ksyitone Improved Galvanic, Faradic and Lamp Controller No* 3, 
with Cords. Connecting Plug and Electrodes, 

Keystone Imjireved Galvanic, Faradic and Lamp Controller No, 4 aanne as 
above wllll the addition el a Slew Urtermpler 


$ 35.00 


ID 0D 


(C) Jeff Behary 2019 




























fjts South rath Street, rhiladefptaa 
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Keystone Improved Diagnostic 
Lamp Controller 

For i iq Volt Current 

T il 1 ^ Mtltroller i- mounte d on a 
poliihcd mahotfiny having lj 

button* *nd rtgulmtiiig switch, Each 
tibUtou Ritfiti An inerts of Gti*-h H 1 £ 
roll :iind can be used with peifect 
iafety for opwslin^ all kind* iHagnrfltic 
lumps. 

With this controller we fntELisli a merits 
Vetter torrent top ami *ix feci of conduct' 
il 1 J 2 rnnj. 

Price complntn .... S 6 50 



Keystone Motor Dynamo 

For Conversing the Alternating Current into 
Constant Current 



Tli is Motor-Dynamo consist* of a molot 1 dpcralt-J by the alternetiny 
turTtnt ucnj h dyiPABIO which generate? a constant current ni :my desired 
voltage. 

By the employment of this device my of our sipparqtEiff. which is used 
M the no volt current described in ihis catalogue ean be operated imm nn 
altcrnatm^ electric tight cUm-nl. In ordrrib£, tfate Uk v^linge and JLltenEi- 
ti&hs of the current to which the Mator Dynamo is lol*cattaclted_ 

Price-, camplele ag shown abavre B , „ . . si DO 00 
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Flemming Milliampere Meter 



I 


tn 

tin* 


N 'modem application of galvanic current* *5S®SS!!S£^lSS S i 
' S«tro-qvQcCDJftg}%tm- dosage «f mown of pacing throngb 

tHtiein bv'mw»u*cHHfiii, lias leonine jii’i'. :i* mdt|tp«isable to ,.te hkc 

lumpSt Meter «am!a Hell in icjraMtwn»tein*o"e_«|£JS 
mill simple mf iiiiEtiipiilalinti. and has Wentlj l**n ^ w 


accurate, dura We ami simple iflaBipnlatwni, 
lo Iti tlie T\riling% c*L" liigb miUjoniy 

Price ■ 


$25 on 


McIntosh Improved Milliampere 

Meter 


Carpentcr-Dtprcz Type With Slumi 

SrAle tb lil-ick * 4Ki- ScaJc IB Red- ® W w. 


Diameter 3!» inches Price 



512 00 
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Milliampere Meter 



T HL ttbnpe cot UI Titrates 41 newly perfected direct reading 

' ^ Cff iti * noci-Tuji^iirtic nLetJil cast, mourned ost a. dtiely 

n nulled Ma lio^ 1 ny bass. 

Th..sp using Urtlvauii; Currents wnl readily ecc il:t arivaurngo of 
u * ri ® iL Meier. heiBg slile- to measure ilic current nccur- 

nte]v. l]»t its nihnimstraiJun tfaenpeuticsli?, mnj he mad* in proper and 
t iiflci doses, therefore Iwinj? able to keep ;i correct man] of (he inttmnt of 
current user] ao ditlfrrent pAtietLO. 

J'his Meter i 5 provided wiUi three sea]**,. une for current ranging from 
™ r “. lo leit ""td I tamper cs, the s^cojtd fur current ranging from zero to fifty 
roUliamptres, mil the third for current ranging from zero to lwo.buunited and 
□ fly nu 35 iacnj?trc^_ 


Milljamperd Mater, direct reading, nltfc full directions as to 

conneclJng and it* working*. + a p _ S24LQO 

M v are also prepared to furmrh vou with Miiliutipere Meters of anv 
other make, 
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Keystone Portable Galvanic 

Battery 

I N pjMiHft our Portable Dry Cell 
Batteries upon the market, we 
ctai-ra that a wonderful advance 
bffi- been mitt an electrical 
apparatus for therapeutic use. 
No ks-Ttu of iiStrumcut heretofore 
offered begins to fill the TcqnEi-cments 
r,o tb*roughly 35 fids form ci battery 
,ious t it meet* She theoretical and 
practical require ctienla of a galvanic 
bailorv of ruoderntt power and con- 
^am-v for medical use better than ary 
dtkrr vet devi«d for portable n&e. 

The only form of portable gal¬ 
vanic battery heretofore placed npo-n 
Itk- mark el si-hi eh lias met til e require- 
TLtpnts forallmiinarr cltctrdUticwork 
hit:* been the situe carbon acid fluid 
butenes. b*tthe necessity of fre^tieELt 
renewal <nf batlt^y Quid and elements 
rial.I the annoyrince nud damage OtU-S^d 
11 v k-afcage ]i:tve created n ilrJSLiind for a reliable dry cel] tyiLlary to takr the 
place of the acitkpHrteri [Udd *wU«\ Matty forms of dry cells have bfrtn 
(Levied for this purpose, mn^ p .vL lecIi ibfc dtionae nf stiver cell ruit most 
conimudily been adopted, hut practical e*perienrc li i- proven them fo *» 
lacking in some of 1 the m^L ^^utial fi^iures, nece*^-^ 3 ivr mascaciLcijn oper- 
utforti. One principal nhieccEoti is Ihe low volomfc Cn current: or amTHiif-.fcge 
LxeurraiEd, winds r-irely exceeds) 300 diiUSbui pervs im short circuit. wI when 
iiSfrd with fesEstmict fn eErctiil does not prodace Ancient volume for the 
treatiwul t»f fibmid. or cth« tTenUhents requiring * large volume of current ; 
they are also found lie subject to local action when aot to n» r winch almvLy 
dentruvs Use strength of llie cell. 

IiuCL-stllv, however. tht demand for a dry cel- for li^mmcrcHil pUrj»osaa r 
sinti ^ for electric bdk, ielipliones, naiiuucaalDr*., tie.. Itsts caused wflffide*- 
aibfo eMserinien-riuElri tilts direction ttutil at ch^ pie^EUl ilate the r^iljititoifcsa.c 
dry cell has procert to 1« under its improved condnaetion the mosteffie^nt iu 
L^nttiiliug csipatUv. dumldtEty aod lasting quality ofanything cvttr heretofore 
produce^ fluid acid bntterv not r-’Ec-ejsted, for Che following reason* - 

[t k free ah danger of iluHtraymp or mjunnE clothin|f or other 

fabrics- 

It is ml™va‘ rcadv for Use without anv sp^ial preparalnons- 
Cbcaper to mutate, Constant En action, mid b so improve] in its con¬ 
struction that Llits'e wilt be no deEtricTution wtlafofffcr, when the battery is not 
iu operation .in.il when used forihx*- purpose inr^ iliI uil_ generally l^st scimi oelc 
to two vears and., when exbasLM^d, cu-v, cellr mny be replaced with ttiLteh less 
expense Utah the c-i-t of ren^^at fli chloride of silver battery uad at even 
less expense ihati tlie eo-1 of add solntfon utcesaaiy lo operate the old style 
iiue earl batterv for tht pint length of Urn*. 

\W niuuifct these batforiifcH 3Hi3 bandsatb-ely polished miihoujitLy carry] ng 
case, yrith highly poiished pint for in upon which are mounted the selector 
switrtL, iKile changer and bidding po^Es: M metal prrt^ are hfisiviLy mck^]- 
plated and lucqwnd: with MGh bitlery we furulsb one pa^rsilk c*r.Jfl and two 
sponge clcctrenle^- 

?r\^ 12 cell withoyE pals cliang^F 

II <> <» H « 

“ 20 “ wUh 4 ‘ 

u 2 i ** ■> H !1, , 

■' 30 . mu 


SU 30 
IT 00 
20 00 
n so 

25 00 
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Keystone Portable Combined Galvanic and 
Faradic Batteries 

T his cm i Uub- 

tfitet one of OUT 
i 133proved com¬ 
bined bniieriesa 
The jNui'nrrtc ■fi£>r- 
tion of this h*tt*TT 

Ll:5L1]li [ihi lOth^osHfi-C 1 

trated on previous i?age h 
3nd is. addition lo Urn il 
is equipped with h-mt high 
Mirant Fur: idle ^r>j2 s fn>uu 
w3iich can twe obtained a 
selection of Onp pri'mis.TV 
or IVTO secoilda ry l?ut rr n I v 
or .iL] combined. It 
1ms a DeWatttvE]U- cur¬ 
rent combiner hy which 
Che operator isetiaM&d in 
select c-at.li er the Galv* llll: , 

FnrarJic s or Galninie and 
Fnradic currents cotn- 
binciL 

This battfii v is 
Iwyond doubt the miist modern, bfcti constructed u> well n* t ht t&wesL priced 

L. i . _i-i. _ ... i . 


bstfcry on the murker. 

rHre„ IB n-ll mill spootqu ffrclrridt* jhij i>j r>J t_ 

I. Jp u mi .a H -sr 


i 2 s 40 
^ 09 
JO OO 
33 00 




Keystone Galvanic, Faradic* Cautery and Diagnostic 

Lamp Battery 


This- cut 
vanlc, Faradie, 


5 Lttt^t r-ntt-s lire onl>■ practical. 
Cautery :md Diagnostic ] H -ittip 


iJPil 


Pnt=f, JndudinQ 


i'nSJea- and cords-. 24 Hi!. 

■W i-i al £ft ■■ 


a* frell as po rtable Cm I - 
Buttery manufactured in 
the world, it Liu ibl | the 
feat 11 tl— of i>l i r comlii n^d 
halterv ubrwfe described 
together with the ud- 
iUno=L of n cautery 
tal. a diagnostic lamp 
rheostat and a specially 
eo n -i, rttCled com m li LntoV 
hy wh f ch the cell can be 
rimpfcd in either 
or parallel, which feature 
is posseted hy no other 
battery iqiljp^unil 
In all instances this 
is a great convenience; 
hy Jacyrc complete ap- 
p.itoi (his kind has 
been offered to physi- 
clritii. :lHc[ y can say 
that it ii without equal, 
a* the lottery ha^ stood 
the Hint* severe tests. 

We imly manufacture 
this hritLery in two slices, 
namely, t wenty-foar and 
thirty cells. 

J4Q 09 
4-3 TO 


i 

J«. 

N \ 

I I 
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Chloride of 
Silver Dry Cell 
Galvanic 
Batteries 

W Fi^REa {mull mELpuat or 
L-urreut is required cor 
the trcatm-cnt of Eye, 
IvLectroy&is of sine 13 
growths." or th-e rtnsoval 

of EuptrSTwy*: hnit a you. 

will find Uiij batlery suiHtSent to 
nice r all requiremepii for fifth'* 
Galvanic CQETcals. "The cells nr^ 
Arranged in wine* so that ^uy 
dciired number m^y be ustd, 

TbeeaFi? i* ufbifiliJv polished 
Tnndia^am 1 , cunuiiiLiHg one p^r 
r.ieb of " eonfluetiii^ cord^ and 

ifponj^e clwiirorlb-L.. 


Giti isit BiHctv NV 3 , 


ComPiictiaoii 

6hWli 4H-s4. k i K5?t inch 

1 a-cell ^ XJ? ; * 5 b inch 

pe.nsLJ 65* * j; a x i»ch 

Gnlvajnc Batten 


I'MTlnliihiy 

2 s * ILii.’ 
jb H'B_ 


No, 


Ettf. 


I. 


Pile* 

= 5D_M 
35-PO 
JO-GO 


Th is battery £or,> 


lainmp zi Imaer 


T 

]ai|ref 

LHicnhtr of cell* 

Ilian the No- 3 
battCT y 3* provided 
vrith ^ waSer Eheu* 
*tst lo rouble iht 
strength u-f the 
^qrrnifct. Also UVD 
ilaoct selecting 
tuidi for connect- 
iug any number of 
belli requited and 
jl gwitcli for c3oe- 
liy< and opening 
the circuit, as well 
ni changing the 
polarity. 

Bring able to 
select any strength 
from one Ml E loth* 
full c.-ipucliv of tbo 
hpttrrj- ^rcal*’"' 
Pfayiitiftn 
thit hirtf^ry 

delicate work as veil as ft* burr Galriuite curTcniH for genera! iwnimnib. 
These bfllterte* have 0 capneitvof over 700 wort mg hours, and vrtieu nn-t iti |L^e 
tin™-iL h h^iuTpiv nn wass« uf the eteuienls- This battery contains a regular 

fitted within the top ^Eca»*. 


there it ahsoSuielT no wasst? ui the eWsnr»la 
line of d«t™dts iia * strong and durahte trnv 


--S cell 
35-«ll 
JO-r*: ] 
6s-i:ell 
&HM11 


Ciiuspactne^^ 

job * 5 V s *.'i 5"- 

io.b x x " c 4 Ln. 

1 = “a s G 1 * ^ 7 ^ "a. 
13 s 6 |Li' s 7fs* rt - _ 

] ] .U' x 11U" x ™b in. 


Portability 
# Ibt 
s?i lbs 

l> lbs 
u Ibd. 
i^fi IbF. 


Priee 

oS™ 

W,« 

fe.« 

Sa.oa 


Restoring e* ha dried Galvunio cells, for aity of above hdlterEes. 30 cents each 
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Chloride of Silver Dry Cell 
Combination Galvanic and 
Faradic Battery 



Combine iaa Calvin ii. *cd Fmdit BiEEay No. 13 . 


F OR a enrqplttceoml-iihwi Gwlvanie and FarjufEc battery p noLhiiiK e^iasili 
Ihi5 jitK>ve t.i;sltecy p It ip equipped with go CbEoride of Silver CaJvmnic 
Intercliftiijj^bte Dry CeJI^, _* Chloride of Silver 1 FAr^dic Interchange- 
abSt Dry Cells, Superior Tii^tt Lemicift coats. contaiuuijf a primary 
and fotir hecn'nd.n.rie-^ of «di lit rent skes and length* pf wire, Autojasatie 
Rhftotome., nLn^Djf from *1* to nine hnstrlp-'-l i nfamnptlon^ per urinate, 
RaLiI ic can h^ u,Kc-d for hos.it she Gilvauic usi] tfsiradEc Currents 
Ti has a Cr&l Selector for boLh Hie Galvanic mi Fa rad k Cnrifeti.t-s and & 
tlsret-scmlfc dLrafj* trading Miilianiptje Stetix tutaaiiriiig, the Galvanic Current* 
A --.vdEch for emttbLittng ibe Galvasric und Faradic Cu-*izi*. Efrat the: ivrv 
currents m:iy >e applied t&^elhtr and at the aatne time, A Current lErirrfrer 
cor ch.inpinjf the polarity, and all necotsiry switches re^tisrrd ohtftin the 
vnri-DUS qtLrrvmp, 

The easels of M'ii.hojfftuy., highly polished., eobtaEiri-ng a drawer icl the 
lower portion for the electrode, ^ime -is these in the preceding britletiv, if 
this -niuke, 

Coriihiiiatido Galvanic and Faradic Battery Nc. |J,, „ T , |Elb B OQ 

ftcilG rin g ex ha La* t* d G aL vs m o Cell 1 r . * , ,30 eaota each 

Fle&torfnfl &s he us led Fair^d^ Cells. + ... 75 cent* ^ch 

Comp&tLQfr^ 5s k to r 2 -v 9 V an. Weight Am- 
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Chloride of Silver Dry Cell 
Galvanic Battery 



Bjttiry No. 16. 


T HIS biitirrv contains a current Controller. MiUiauipcre SlfLer. "nd 
Auto malic Rhobtouic. making :i most complete Galvanic Under}' in 
every aspect- It also tin* □ Cell Selector, being able to 
ntatimeJ where a light current hitqairnl or to inert™ it to ike ^11 
capacity of the hatterv. in each instance 1«-inK able to regulate the 
raimt be the Current Controller. It also tie* a Pole Ch«*R«, ami a three 
**]* Jimiauperr Meter with -witch for placing this instnnnriti other :„ or 

This battery is mounted in n Mah^any c^e with drawer in buttoui of 
CJise, ceninipiiiR the regular set of ulcclr™les. 

Compactness Portability Price 

2 S cell iS * 9J* * 1 o*i In. ltre - 

35 Ml! 18 * x TO»i in. aifi lha» 8l,w 

50 cell iS x 9 >) x to'£ In* 3 jlbE. 9 I-™ 

Galvanic flattery No. It, »5>W* a* No. IS, but without Automatic 
RheOlOltie, deduct the c0»tcif letter, viIt 
Galvanic Battery No. 10, same a* No. IS, but without Automatic 
RhtOlome and Iflclcr, deduct tho coal of latter, yl*t . 


$10.00 


$30.00 
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Chloride of Silver Dry 
Faradic Battery 


Cell 



Pocket Fmdjf EitScry Nt jr. 

’■ suta]t 3c| OUnpartHCM, and 

Crtii” .riT !!.. 11 0 fesBdv,ratl 3 f fiflifhed ttnkhoj'aay case. with an inducttc»n 
'SJK li *1“ Wranta. primary. second.ary and combined, is umm] 
7. S |H 1 j kjfS1Clfitl: ’’ ; ’i 3d h y [llL'ttl in | :itiei:1s for hifrTue 

r tfci „ B r yjl 6 i r ' ? w* it siaijdy require* the insertion 

r.. _j i. j - p levy in the socket for immediate uw. The batiei-v ie 

evtaftleclrtri L =!“' 11 ». nirfiel pJaterl electrodes, ami than net covered 

1 *”<■ Will yield cite llLimired hour!; of actual wort. 

POefceJ Fqrndic tottery No. 7. iwo cfrlls. . , . . $10 00 

flCitfirma exhausted oeJI», . . 75 o*rttaeaoh 

For rvlo.il. b-y ttiaLl iiilrT cruLs po>(qqe. 



; . 

‘ifei. 


UjpFtR^it fitijk Bitter J Mo_ 6. 

hui N< t 6 t! ' v * & lbe »™ecn«eiiU ns hatter? No. 7r 

enahliri oTt l l ^ r£U ' h *' ,m % r iL 4 ' irc,t]jir Comm I ter. which 

^ ?-,in V tl 1 ] ? nffer r ‘“ , « e ' CttTTcm, So nnld.lv B « to tiescqrerlv 

oiS IticJl 1 ia " * ™ reBM ? 1 5,0 urmltnilly wiLhnui .'utema^ion to ihe 

Tb- mr.lt I? < ? p “ ail ^ 11 h - v swifcliM and d«s not rer|u.inr tliu Ob*osinff of 

-V-*»wfec %S£U*- 7n *'“*-* 

^JringmhKfjShl"'V*°” ris ' wi ! hCurre '" c r lrolle ;- B , s,s °® 

l-ull direction* accompany each batten', " con a eac 
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Chloride of Silver Dry Cell 
Faradic Battery 



Find it Bicilet No U- 


T HGSK during si Frirfldic Battery of high £radt h will find this bstteiy ft 
COnlLiiitL many excellent it ta designed lei nirtl she warn* lh 

busy prtdltkilltTa- It has three coils. « primary and two Mcondnri^ 
each feeing WO^nd wi!it a different *:£nr of wire, Tlae- -priitlaiy with No. 
j 6 wire, list fijit secoodiiy rvsth So, -23 wire, the second secomlnry 
willi J, T o. 33 wire, each pto$tt9iti£ an entirely diffetent thtfapeutic value. The 
primary arid secondaries may be Imlq^pdeutly flridWfflfcSTiAtifiD, |»Ik% 
five distinct current* ut the command of She operator. It Lm* a eeLl Fclwrting 
switch, by which Lwa k three or four cells may he wed a$ required; also a 
C&rreEtl Rcverstr fm-d n. Ce^lIucL Breaker foi" diagas^itc purposes. 

TbU baiter y, although containing n number of ^whcbcM. is not at all 
coniplicatcil i»veiry caailv understood by f&llowiitg directions.. 

Jins case is of Mntlog^hy, highly polishes, provided with a lock, and in 
the lower portion is a compartment of drawee containing one pair of aiLk con- 
d acting cords, one cb^oiied plain handle, cmi? ebouiud interrupting handle, 
ilri.{ one pilie of sponge electrode* 

Fir ad ic B alte ry No. H, fom r cells, with Cu r rent Con Srol ier, . 520.0 0 

Restoring exhausted ceria, -**-«■ JS cents eacfc 
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Chloride of Silver Dry Cell Faradic 

Batteries 




PpHH Faradic Bnc- 
[j Lirry Ny. £ as n 

p eoinpleiE type 

Fflpadic Btii- 
m Itry. contain¬ 
ing in compact 
Anri portable form all 
appliniiCCSIlOttfl-d t y a. 

Rbytfcinn or Special' 
i^L. 1 1 has suiucietu 
Chloride of Silver Su- 
teicbartgrtbieUry Cells 
ftir [ T rir-idit work, and 
coatsi-ns n Current 
Control m thill it 
iuay be applied uhlt 
safety to the tposi rLeh- 
ente portion of ;Il* 
body. It ha* a Rapid 
and Amutn h.uv Sjnw 
Interrupter nf the 
most Improved paL* 
tern^ also eoi5s con¬ 
taining a primary und 
four a#cDHdaries, so 
■rranged Lh nt the 
priciinry him] second u$es may be uhJc| independent]) nr in c<.isib hi atiotj. 
which Kiiv^ the operator nine dlitiiKi currents- H~ akq* ling a Current 
Reverter fee eh&-njfiriR the polarity, mid n Current Rr&^btr for diagnostic 
wort, a? iwll a? it swilcli for selects u K either two. three, or four cells in the 
ciroiit- The rs^e is of Mahoguuv. with l^k, and contjiina ilk cwrererL cords., 
handler, intfunpling handle and 

Farad 1 0 Salfery Mo. S, four cells, wilti Current Control Per. , S35.Q0 

Rtitprlnfl cxhaufltd eeiri. P . , * , 75 cauls each 


Bittrry Nu. a. 


Voltimp Farad tc Blttcrv No* 





;— —— -jj 


L ..( 



_ 



) i'[. 

: it, 


^ 7 j 


Voltimp BitFtjyNo. 4 


Physicians desiring it* 
recpnimund a Fnradic Battery 
iu pn L ieiavs wi 11 fi nd this battery 
to meet mo^t all r^qq.’jn- 
tu-ms, it being well connirttct- 

ad nnd far C1]l]flTfl all Other 
tfo™ifc iattencs of its kind an 
the market for the price. It 
hi* three tarrent&H primary, 
secondary and! combined. as 
>,<ell flm- a. complete rat of 
bundles, electnicies, etc, 

Vallamp Faradic Bat¬ 
tery do. 4, . i5,dfl 

Exlfa dry edit far 

same, , 25 cenls each 

Full directions accompany 
viujb battery. 
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Keystone No. 3 Faradic Battery 

With Slow and Rapid Interrupters 


T lU'Z ila* m 6 A totnfjelf type of Faradac Battery ever con ft metcd r ccn- 
btinjng in puit/thle form tvCirr ippltnnce that the t:<m5-v physician or 
specialist c^uEd desire an saeh :lu L^p:v,i:v, [is L-ulmy points of 
6upfiiifirity are ns follows: 

Two Sr>, 3 Hastens dry cells with Sfleetot -witch, giving though 
pnwp-r tar any vrr vtiz i:e irhldh faiali zil inn could he IS -cd . 

Tut* hnwliiier, etLaS^lattg Lhe operator to graduate the current *> finely 

Ih.nt it may T* applied with |Klfed >JLfeU Cm 
Mic most delicate portions of the body, *nch 
ns VhQ eye, muedtts membrane oF the throat, 
wtflitfl, roctum, me,, *ec t 

Supei-LcNr coils, conlflitifng a primary nnd 
four StCOUdacifs of rlslfel-efit find lehglbi- 

oF win*, Jifc iLFTiitt^Erl tlirsi the primary dml 

secondaries uutv br useJ itidtptrmlenlly eh 
comhinnticai, placing nine LEiiditict rurrenljt at 
I lac command of the optntUyr. The prEanrtry 
is composed of biK layers of No. iS ware : the 
first, second and third secondary art- composed 
sif fujno ic-et each of No, 33 wire : the fourtJi 
atcoirfkry cnnipu^ed nf j.ooo feel of No. 
wife. Ili Addition in thp rapid interrupter this 
battery i*supp]li?d with m *]nw iiJCemipter of 
the idbst apptoTttl palter n, permitti it- any deslftd number *f inEerrup- 
tioai* to fct niiidc. 

The pLBiforiEi uu which are mounted tlie selectors. switch anrl com act 
posts, as fundi: nf polished hard rubber. All part* are heavily nickel-plated. 
The ease is of polished walncil, prtvided with loefe and canyiti^ strap; »tul 
contains one pairsilk corntiurtiHK cnnF -iml ^nr psir ^pcm^c electrodes with 
polished wood handles. 

Price, .,*,*.* SiQM 
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The Celebrated 

Keystone Dry Cell Cautery and 
Diagnostic Lamp Battery No. i 


T 


ms nufciit i- ddsncfl For siuw- Gimdituius r-e-rjLiirftig n li^h;. portable mid 
reliable cautery dEngniwik lamp bakery- If consists of amp 3 
EafitettL dry cell* Sited idin * hands-m:* n.-ik case- The pbUi'omt furm- 
ihg the t*p cjf case 15 of pjMrf oak*uud the reguUtiinE rheostats and 
r^pn imitator sliote&iPH are durable, t&jiLefttiand handsoEnely finished, 

The rheostat lever passes nvcr a con¬ 
tinuous resistance idre t varying from 
o tea j ohm and ^'vesa rej£«laE|r*eT 0/ 
current to the cautery dcdjulc 
variable from 3 (o 30 ampere*, mid 

ni doln^ all upt^tfetw where 
ordi nary ni/.t else trod e* are used. _4 
very due vdte l& on the lamp 

rheO^biE TA-tLEcll Will vary tbt; CnrreaLS, 

Imn 3 volts to 12 voli*, (hue rnabliuK 
the opera lot 10 use any size lamp 
madt mid have same under perfect 
control The commutator ia used to 
connect the cells in cither stfie:* or 
parallel jus may be desired- When 
t tie cniiiery inife the Mfflumi- 
c^i-ir U lumd so that the &*?][% uje 
three in aeries and three parallel, 
which insurer vtfn r bi^li amperage 
and 1 oii£ Ei fe. TV he 11 u h§ il uL^ru&-fiC cc 

lump tlic euiasiaautatneU iLirnt-d so that 
the openlur is enabled Lo use from o 
to 4 volt?._ or from oln 12 *.cd' r - :i fcatoic possessed by no other buttery in eLu- 
worhl Tvici seEs hji liin.ili.Tigr po5.ts arc i:*E-il ^c’ ffircftaterv and one m;I for 
diagnostic bmp. The riitosLat,. lauding posl* ami c^m mutator fire id! ko 
plainly marked that a child could operate it if neecssatv. This battery has 
been placed Ur antsy setcre tests and in Every ca.-= it has more than fulfilled 
out expectations. The si»G of containing cas-c :■=. 10 v 10 s n_ 

Prfafr. only P $15-00 Nel 

Or, -.vc Trill furdi*h the -ibove battery with the following cIcetrude.s: 1 Key¬ 
stone cautery handle, 1 pair cautery cords, j cautery knives and e diagnostic 

llamat Lmup with ^-bielH, Nir Eht- *nm .-f £25-tW Tl^- 


































fCH ) STi hVE ELECTRK 


T H eJ cuts iUiiF!Title our improved form of Physicians- ansi Sc.-geonV 

portable Storage Batter Its especially designed for Caurary and 
Diagnostic lamp work. The cells are ofthelalestChloridcAirditnela'wr 
typ*- ISciHjt specially mounted, they far eta«d iu their w-"rlfi 
qualilJCG any other type of Sturctgc Buttery innnufji: Lured, 
special feature cUstuclE for these batteries is th* mauner in which 
we have uionnrad lLc Rheostat, having overcome a somce of eotiLEanon-i 
jinnoyjLtice, and which cl 5 den frutu any other stylo'made- 

Jtj ■rLr»i]jjLithese RiicostaL* ua heavy insulated material iu separate 
compartments, between the cells and front of case, pnjtocti them from bIE 
ftttHOA of acid, dust, etc,, whites graduated md*x cnahlts the operator to set 
the switch at the ptoper heat desired, acting as a guide- white using kuife iu 
jieiv concealed cavity, bsiu^ able to use from a very delicate knife to the 
largest knife used among specialists and general practitioners. 

Tiye Vft |» Amp- W.igtit DLmrnatam* 

Kn. 

6 « 

S G 
6 
S 

4 
6 

4 

6 

4 
6 

E 


Liptit 

i. kp -4 


S£ lbs. 

19 ^ ia 

20 lbs. 

25 lbs. 

3? tbs 
33 

j 6 lbs, 

37 !b*. 
jB lbs. 

50 ib*r, 

39 

n-itb atnpctc ureter, fnr operating Bottini incisor or 
Cautcmtory, ... , &JJ .00 


itj 

C3 

Cj 

C.utcry Cj 

Cautery «id Light C.t 
Canto rr 


J >5 

Cautery and Light Dj 
Cautery B5 

Cautery and Light ED5 
Canary 


El 

fct 

32 

12 

*5 

25 

5 * 

5 & 

5 * 


6 x ft 1 7 in. 

S 3E -8 DC 7 Lei 
-3"S^ ill. 

7 x 9 s 9 iit. 

7 s ;r 3 iu. 

T 1 ^ IU x 9 in, 

1 tos Hj.3 in. 

IC a ^ h 3+ 

7 'z x idX ei ' = in. 
lu x to * II 1 z itie SLW> 
7 J ; s tP X t E J -j in-P 


29 Cm 
i"iS 

J 3 - 5 © 

26.JU 

3S-5D 


Portable Storage 
Batteries 
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Keystone Alternating 52 or 104 Volt 
Cautery Transformers 






T HERE are many Physician* located where the Alternating rricandMcenl 
Lighting of nr pn,j vo^ts., current car, be bad. and whocliiilj 

ijs^ tHi*Traa*foruwrt<i great advuJLUge, doing away with the continuous 
anpioyupiCE of Storage rimj Cimerr Batteries,. 

Fhe Controller lias- 3 cails^ the ft-iuinrv aad Secondary, The 
PrinMiy i& conipoof a number of i-iartis. of ncLe (itntlAtcil copper 
wire wound around a core of unhealrd iron wire. 

The SetunduTv ctH 1 i& confTXt^ed of a few illicit wire wound 

a jiolEpibeil spool movable over the Pi atniry 

Tlsc resuliLL^EI Of Life Current j? dffllC by Jt rant nod picilQtl wftb an 
inf eluted milled thtttfl h raw* - , when the conducting Cerda ire jUtzdacd lo the 
hind lag post on lop of the 3*»H d-Wy tuP, witli Cautery Hnndle and electrode 
attached. All required l<j Attain the projjer heat i* \o move the &£Ogiidfliy 
CMLl iLWAy fr nni poini marked “Start. 1 " and the rlcrircd heal from adult cherry 
ml to a brilliant white can be had 

The double TnaBafottuer, kf- ilEuf^ratcd, i* s« contracted. tint Eic^n be 
tiwd forlmtb Cautery and! ftiigDoatic lump work at the s*in*iim^ p regulari njf 
the ctuTcnt on each coil .im done ou l be- single Tram-LlMmtcE. 

Ttieae TniBSfornicnt \irt mounted oti either t>nk H Walnut o? ^Uho-ganv 
bases, highly poiisheil an.1 eatL be cottDCCIcd 5o any nature lij- rcuioiici^ lamp 
and iiLsenijiglIj*c«En.EeiiTiK ping. 


Keystone Alternating Cautery TranFilanner Vo. 1, wi|h coi'd ilfld aMachinn 

nil's • • ..... $20.00 

Keystone Allernalinn Cautery and light TransTcrnier Na. 2, wiih cord and 

attaching nhig * 25.00 


(C) Jeff Behary 2019 































































HI 

(C) Jeff Behary 2019 


A7: VSTONP f:l-£CTftfC COAfPAXV 


Keystone no Volt Direct Cautery 
T ransformer 



T ltli .above illustration fitnOrtrstb# most iraprovrd method of utilizing tlitr 
i to Vult direct (lifniil for Cautery work, 

II eliowa the cmmeduui fran in* arilmry Iwzifi receptacle 
to our Motor Dynwa ithe dyniino being necessary lo change the 
ilirecl current lo sin alternating current) uiid from tb* Motor Dynimw 
lo tin? Cautery Transformer, from which you obtain lfcic nunc curTeut n* you do 
from out Alternating Current Transformer. 

Those desiring Cautery and Light, can use our double transformer ** 
IlliutnUd ow yreeoditiif pnge. 

This instrument can be mounted on i shelf or Huy p]«<c must convement 
by extending iht length (Mthe cords. 


Key*tone 110 Volt Hired Cautery Transformer No, T 
Kfystore HO Volt Hired Caiifory and LighL Transformer, Ku, 2 


$50 00 
55 00 
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No* 3 Keystone Alternating Current 
Cautery Transformer 



T HIS TraiiMcVprnner has l^en de-siji; u*il la mj|DpSy the pbv&iciiiEta w 3 iu 

demand ^ convenient nrid portable con I relief It i* mounted in a pe>3- 
i^hed naabo^miy ranging ca&n s-ixp 7*7x5 inch?* high. The platform 
3 * i_i ^ palish**! linid rubber* upon which 1^ maualed ibe Indicating 
switch arid lenuillft] pc^U, ihr hemt nf tilt cautery knife Em T5!gLifted by 
turning ilit Em smile on tap of ctLe sisilruiaeirt, The iufIcjc isdiates t fci c amount 
of ihc srconitjfiiT.’ coil exposed tu ihe primary coil. With this ndjusHTncnt r 
from L 3 ie situLllcst ta the 1 laigefitkniv^M mud-c cmi lie heated with pc-rFcet ea=c_ 
The in;“ lkL stLU'p] output of tbia apparatus i* .1 vohs and 60 amperes.. 
Flieewith aftflchnufijit CttfiAud plug . fan 

No, ,| L"mnsforius:r P fame as ahm-*. Jmf with a inasiruum output trF j| 

i^lt* Riwi ecc iimpf-pt-s „ , . . „ a 25 00 

Nw. 3 Transformer, saint as the Na, 5 will] motor-dynamo mounted in 

sauit so be used on the 1 eo volt diret-E ^urirnt ■ ■ 60 00 

No. 6 Tfaus-FtiTaiaeir., satnc * j r She No, 4 with. matoT-dyfl*ma maunled In 

sfluie ^a^e, in l>t used on the no vail direct current , „ <65 00 

The No, 5 ami No_ 6 TraMfofmtr* ran k ^ a rmiigcd wills the addition 
of iwN *Edector ^witches that El ir, jukiptral in e-llbcr the Hired nr alttmating 
CLirtttU at will. 

Price bf thin, CEUa attachment , f 5 oo 
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No. 7 Keystone Alternating Current 
Cautery Transformer with 
Ampere Meter 



T HIS nppantus is the as the No. J tiatirfonner willi the ftdiHtkm of a 
high gm.de nuipwe Hsetsr, which regime t* From o'to- IOO (mptta which 
feature will readily !>*? smu is oF am enormous value t* the opantor who 
Ss compelled to li*e the BottipE ktrifc or Down's forceps where the 
platinum knife rnuppE be seen while isi opecniion ami wher* it is abso¬ 
lutely m&vsxarf thut & uniform heat mu-t lie maintained sctitlfer all conditions, 
which i* ciLHily accomplished with this apparatus bj the operator observing 
the amount of current through the meter,. 

The abOcfc nppaTiitu*. la mounted in a liamUotiidy polished pn^pgtny 
carrying ciise. s=^e, 1J ^ n 7- 

I-'rice with 7 fl- cotd and attachment plug . - . $*5 «> 

Xt>, 5 Keystone Canlery TraTiskirmtr, --aui-e its the No, 7 hut motor- 
dynatno mounted i cl ^une Lit The used, on 1 to volt d Lied 
current^ price, , . 1CI 5 00 































*S5 Stiff £ ft / of/i Sft'f cY, J Vj iftitfi £ phi & j>j« 

No, 8 Transformer with Pynchon 

Air Pump 

For A lira] and Eye Massage 

Mjy t j. 1904, 



Price with pump attached. shown. lor iw nr :«} volt direct 
, current . 

Pn« os shown in iUu-l ration, wtmjirE and Oiled for Nc»„ 1 massage 
handle, hut not including Sc, 1 handle 
1'ricr of shunt rhufistat for connecting; ^hove nuifil (o ^00 toll 
current , „ 

this apparatus, with the exception of the car pttnm, is in everv 
lespecjUuc same as the cue shown elsewhere in this catalogue. 

The Changes in the ear pinup were ctmdt at the sticveutiono: Ur. ££dwiTi 
PytJChtrtl, of Chicago. 

Instead of being watiected directly to the motor shaft. * reducing gear 
is used s* that the pump can he run at a vsn- low speed while (hi motor is 
allowcri to run m a much higher *prrd, The point* gained hv this R re absolute 
st cadi ami ihe ease with which the pump is thrown in and out of service 
which is rtreompliabed by a single movement of rite lever shown ort ton of the 
motor* 

, letijfch of stroke abiti unii)c is a '4 incho. Any length within 

iln-- limit can be n< dcfiredL Hit cipercitor iiEiIr?rJ an the aJ]Ts^ln:t t n.( bv 
a graduated scaLe ivb ich _ t& attached to the sKdiaa^ block , 

Vt ith tbi* puici.t3 either aucttrtH rIoei-c-, snedou wjfh rctcane, cotE bF^wnai 
.11* 1 n L - , or vLbratiosi!, which 13 alternate auction and e&mjjr^vioa], canbe oEtaiitted- 
Oh one end 03 the nsotox ittdfi * fatting an provided to which a cable 
and hand pi^-c for ua^il drill or saw'can lie nimnhirfi, or out No. j 
btunil handle. 

4 Jf.it li dtfiiircd tp use the N-Oa 1 handle nn extra chflTEre as made nni\ 
nasAl dralt c^n. not be attached without a special ftuing. 


# 6 j Du 
^O OG 
Sj QO 
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No. 9 Transformer 

Combination Instrument for Alternating Current 

fUttaEffd May AC.il 1 * 311 # y.7. 








§ COD OO 
fd OO 


PfLCC of outfit A* shown wit]] JMLIELP foi JOI Ui llj VO]tS. 6<J CjCte 
nlterciiitinK currtiit 

AddiliQMl fw 525 to current . ’ 

The No. ft transformer is designed to K"e fmsdatij? tlic Sime sendee 
when supplied with an ulieroaliTiK current at is nlitaiued from the No. 2 
liansforaifTnli the direct cumoL, 

The fur pump xhown is lire PynchotL pump with the difference Lliat its 
speed in shiu rnu is, controlled eutinlTbrmMtwnial mean* instead of only 
rttails BO as is |h« case ill the direct current outfit. Its speed i* under such 
perferl L-ntitT.il tbatnuy number of simlie* can bee obtained from 6o io 4-“» 
per minute and the action is si early aud uniform tluouKJioui tWs rantfe, 

In Addition to upefatinu the pump provision is nude for attaching 
cable, sheath and hand piece cor nasal drills, saws trephines, etc., and 
attaching the Victor Vibratory Handle, the same speed controller 

being 1 ri^ in need f-nr lilt pump.. 

' The irantifonueir for cantery and diagnostic lamps is the *fW* ns shown 
separMrly where in tbir; catalogue. 

The outfit Li momilrd wu a H-uitably digued Lj,n ^ tin^titil 

The entire Imtrnmcnt 1b fttitshed ici ]v% black, nickel :«-i3r! OKidl«d 
copper,, ruid sift pain-H 1ms spared Sti bring it rap ti.i the rasraal Ji \ ieior 

f.i»iulnrtl of excellence as to utility, durability nn-.l beauty, 























i 35 South loih PfitlaJrfphia 

Keystone Storage Battery 
Controller 



T III^ KvfMxmm Storage Battery Ccn]trailer can he ns^d bv pfryaici^iv? 

UfTibg LbiiLr Siora^e [EjiL?ry pEnctrl in tbr bH«\ment in port^« forja, 
by running Leads Ihrow^ti the clLmr the Central ter, which can be 
ulo-u□ Led a^aitial the wall ur nny plncein and replitiE)| ib* 

current for Catitexy ivjj rfc. 

Keystone Storage Battery CcjiSroller, for Cautery. , . . 55,00 

Keystone Storage Battery CantreUtr, for Csutory end DEagn Ditto 

Jampvi'ftrk, ...... rc.OG 


Cautery Handle 



C-autory handle. a* Ikuslraled, , , r , . , $J .25 

Cautery cerda, from . » - - - il 50 to 1,75 

Cautery Handle and Snire Attachment, + . . , 3 ,d0 
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Cautery Electrodes 
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s 
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Cautery Electrodes 

Continued 
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The Keystone Motor Generator 



W E illustrate he.remlfci n eombiiLtd 5totw ond Aherns Uwg Cufr^th 
tTb-aceraior Thr function of this Motor Generator 13 tS cent^ert i hr 
uoTolt Direct Electric Light Current irtlci Art Alternating Current, 
The>« deitritig ua us* Sinusoidal Current eati ust this Motor 
iJjUtmo hy connecting it to any of nui* G-aJvflfiic Control l*rF, a Lid 
froth this apparatus obtain the Stfliumda] Carn?nl, regulating the mrres&t she 
b-imeas for Galvanic Tvc^k- 

fL r;in a]?,o W used as a motor iior nuns Eng SiatEe Marblflti, Surgical 
S^riH-i. Den t-nl Tvorli P or for any wort -not r«n|-n3ririg over onc t 5iEth of a horse- 

K c yi cone M otar G ene ralor, o h*= iixtli of -a li orse - p d wer p , 535,00 

Ufliw&jl Dentil Hand Piece, wilih fl^iblc ihall and a heath to ftt 
Spy drill*. burrs, elo # 


2D.DQ 
























KE 1 'STLhV£ hLtTTKTC COMPAQ 1" 


Important 

O WING to tins- great demand sor various electrodes special 
design, we illuHtettte iii Liuruext fewi*fc«j a fcw ot lUc 
different styles of electrodes most generally used, lmt 
have a complete Line of all on band. Should 

,. OB desire any other style 6 ( electrode than we illnitfeitc. or desire 
auv special style of electrode made, by furnishing us with a skctcb 
giving proper dimensions, we would 1* #**« * *>PI* VOU 
with same. f 

When ordering eleettwks do not fail to state what make oi 

battery you wisli them for. its it will save delay in eotmmnncming 
with you regarding the appliance for which they are desired. 

This article pertains also to ordering cautery electrodes, etc 
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Electrodes 


oo 
} w 
r 

6a 

S* 
5 ™ 


142 

Single ctc eteclnoclt. gaM plated 
1^5 D&uble 4h M 84 8 - 

-j> 1 Spinal slteiaTHl*. FpoflLgf centred 
141 TonjfBt electrode 
342 Nickel plated hanillifrs, pet pair . 
"4j Profilattc deirlT^tT ?Sh^etna1teT r Hi) 


[ _|u 
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Electrodes 

Continued 






144 Mas-ugt roL3tr_ nickel plated 

145 Interrupting dsrLrade handle 

14-6 Spnife electrode and handle, jwr pair 
147 F.ye (Ifljtiodfr; with insulated bihdle 
14S Ifiten-upting eUettolysis iictd] e-holder 
14$ Plain +p 11 


fl 00 
r oq 

I DO 

i so 

3 00 
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/J5 Stitilh loth Sfr&ti, fHtii&iidphiti 


Electrodes 




tyc el«!trfri« l rubber back witfioiH tmssdle isnale *ji female 

i,bread'u |it-r paaf F _ . T _ . - 

]^i FociL plate electrode—zinc 40 q.; «pp*r *nd DFctel p 1 ru*d F 
jjj UvrLfcl apcnim *Lectrodb wuh rubber bict tax dar«T 

applioitltiti with liandj, - r - 

x*\\ covered eleeirodts, with rubber Hack—Jj* s in. b 

35e_~ J 1 j r y= i» . 4Sc.^ 5 * 3?-' “ - «*-E : * S ^ . 65a » i 

£ s. SSi in., 75 c.; 9 a 6 Jv_u«-, 

Round spu-oge ^Leelrcxte 

under clothing), - - - * • * 

ST^tagc tipped eta-trade, Erb T * peitcrn. large or ftnuLI, - - 

ijS C -clducting cords. &i£fc Oovtnd, 5 feet bag. |j£x pair 711 b: 
S feet lonff, per pair, *■ - 

157 Batcerv band]^ ]jo]i?hed wood, p*r pair;, 

153 ftrsfl wste b™h tltclfod* for special 


[■vriih ioiag in&-nlpled bandlr for use 


1,15 

1.00 

.50 

1.00 

M 

.60 
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KEYSTONE ELECTKfC COMPANY 


. S 1.00 
1.00 

.50 

,75 

* ,75 

.60 

1.00 


Electrodes 


LHIIH 


iGjl 


159 Hair-bmali Blectiod*. caclii s 

ifei Comb Electrode, imill. twgG* 

l4i Ear m*\ El^CtFaha* 
ifif Eye EI^ihJe, 

163 UarycLS Electrode., 

[64 Sasat Eli-Ctrode, with insiiJai^l stem,, 
165 Bluctra!** with hwtiliied stem, 

ifr& Wriil bund clitclTLide 
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t ?j Son Ik Tilth Sf T t't'/. Philadelphia 


SJ 


Electrodes 


Continued 







167 Vaginal IOectrartEp all rat tah Ifutgfc et stnaUp 
jf& Vaginal ESectrodc, partly mEnlaled, , 

169 SEi-l’&Sar Vaginal Klcdtrode, Enfcillaitrd, + 

170 Polar Vaginal Electrode, , , * ■ 

171 \[unu- Polar Vaginal Electrode. t&aiee sites. , '+■ t inch, each 
171 Rectal ElKtrodc, all metal, 

Rectal XElrctrodcj Family insulated,, 

174 kectal ELrctrodc. vrtili ba[] anil lonj? insulated uem. 


S ,55 
1,25 
2,23 
1,25 
t,0D 
,65 
T.OD 
1,00 
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Kh vsn til- EC7 Eh ' CQMPX X Y_ 


Electrodes 

Continued 




\:6 

t75 

177 

I 




ifil 



iSa 


s.tjlerint Ekdtwde. iufWiMc, insulated - ' ' jt 

^»&S5S?3fi*«55i-* *r*a ~ , „ 

JiS^d'EleC^le. MUM ’t- :*«• )i“- fa 

£&* Mk«<“■ «' ; * "« l **“““ “* * S t. , 5 = 

£S$!md-> i~ *“'■ «*» ■*; „ 

gntd-plattd. rad] - 
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fJS South rofh Street, Philadelphia 


Fries of €)1 eifc^p? with 
ftiiir (eci ruHltcr 1-ii iT hr 
rnj5 for iLtlfiehjaient 
to earpiimp E P _ $2 go 


Price with fuLir rubber tubing for 

flttncbmtnl to WLT pittflp . m fi 2^ 


Siegel s Otoscope 


PJain Otoscope 


cti^fi are niiH^c of deaf crystal tlicougli vi'laiczli ihc operator 

can dear It peit-eive Tlic acii^ia that as tskiEift pS« during treat ni-risl. 
I bey uty nyouLikiL i o folkm the conformation of Ik* « r-e-b.il L as closely 
-I- possible. They can be tus-td m connection ivufct' rinr of our ear 
pH crips or vrilli any apparatus mp*b[c of ‘ suction aurl 

vinntioni of Hit? nir r 

Frirr periel jw-'ilscMira ,. „ * * OO 

EI ect r od e s 

For Applying Galvanic Add Fa radio Currents i-o the Eyes 


No. 37 

N'ct, 37. Uotthte eve spon]-e *lectrorlc. edjust;i|>lif 
N'o, S 8 . Etc cup elrclrotitr 


■ ft *5 

. I DO 
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ArttVSTONE £U£CTRIC CO.tfPsItfY 




T il EiRE^. has been of Eate a great demand for 41 Portable Lamp Outfit 
among l:lk Medical Profession; and a number of them have S>een plwtil 
uboii the market. but u-ve-siij^ to iho high price b _is L-aUMj J the sial-c of them 
Co be lisctiied. 

The i1UListmE.iern abij¥fr nn Outfit which wit] tkitiftt fif«f ail pmc- 
rica) pQrpft.vca ami the price with Eu reach of the gcnernl prwiioner, wlio 
w il] find! it Tahaahlc for Jfwt, Throat, Kyu pud I Jemal wutkor where any field 
gf lij(ht vnld be iwjaind tuillmnifiate the dnfk re«*«diJris]j{ :iu operation, 
and cTTrtiflitly where the examinations are to be made at ih-n patient'* Horn t-, 
fttad till: piopcr ]L^llt foUdd ’mpe™b*c_ 

The Outfit consists of a BaEtery of Dry Cel^ TnauTitcd Lie il highly 
polished Oak ease vrhh a removing bottom to replace hccv cell^ when mredrfl, 
-which cun be done in a few mirtuttt by ific physlcimi himself without return¬ 
ing the Outfit r ^- 

Th^ Hcftd rhind No, i, which is made or it tied spring going oecr Lhe 
lop of Imad*. highly ti Eckel plated with an adjugunj* f^custing Lube and con- 
:u front. firing chp operator fpH tisp nflrfitb Isaiads Li le operating. 
Tele field of light s* brilliant, evenly illuminated anil steady. 

The Diag-hEistieLamp No s, can be used for any ami with 1 he 


Shield Attachment M*. 5 . Lhc Krotic-. 1 L Sinus can be thoroughly cMmint-d. 

Outfit m shown above complete 

.B k 


. 

SB -y 

Batter) Case with battery only 

- « 


* 

2 50 

Henri n-ntLil only 

-1 ■ 


4 

3 &o 

Di-agaiostic Ijihip wjp ,1 i shield 

ir -I- 


- 

a 50 

i^tra batteries 

, 


T 

to 

Extra 3atnji« 

r ■ * 


* 

60 




t 
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C,in, be Carried 
Vest Pocket 


[f ilei'irert for direct cnrreill, 
m^c! .ilv> provide iEtis lamp illii*- 
tfAted fippcs-ke. PrEi:fi £.ninplcte, 

with coiulntiicd xycrplftcle aaatf 

BMlect. Jong- .isLSc^piLc bulb. re¬ 
flecting iiiifrair 

BUd t01igllC 
pewsar , m 
In onJerEug 
direct cut-rent 

■>Li1Ij L, ill ways 

^perify whether 
for Direct o r 
A 11 e r Ei a t i n g 
Cu,Tft3Ei p Weft* 

cr 

Edison Socket, 

ExKtiL mLh hr I 

bulbs, 60 cent* 
caett, Eitffl 
loUp antiseptic 
bulbs „ Ji do 


m 


fbaw Light 

- n n-t 3 loy, II gives in- 
uLahi light, No cLeanic^S 
«rlS> mu why cwr dd/i-r, No 
hr it, ulAt^hes, Irouhlt nr 
diR^r. Nw yd res to go 
win-tig. CAtiELOt Ij* blown 

XT .1 I.y the wand, t wfttl to 

Pbvsiram on night calls. 

Fnce. complete 
Kiit7ii batterv 


Ji 50 
3* 


/Jj £p«/* /of* Stnvi, Philadelphia 


Portable Diagnostic Lamps 

Can be Folded up and Carried In the 
Pocket 


UCnTHU with abort yk vnlfe buth fn T ordi¬ 
nary fiurp&i«i?p t 

Also long sittfiE^rpcic bulb for Mperativif 
work. 

,-Vljttfrtuhle reflecting mirror fur dental work. 
well made tong tie depre&soe. 

St/.*, $ x 4 3c ] r _. inches. Hnurtso me lifirwcco 
FinUli Case, 

r::ri' c-mnptclc, with two bulbs a* above, P 5 00 
Extra battery , r , ^ 
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Portable Diagnostic Lamp 

Continued 

Vctttf T?P, 

m CCOUPANVI Nti cut ilk»- 
■ Imtes a ili4K»0^c lamp 
J 1 and rheostat for opera.t- 

H iag it mi Hie elitini' 
® ® light ClirTfiLl, 

This rhwstatcan be 
attzirlieca to any 1 -auiJ? 

: the di:Lguostic tona^ 
can fcpc attached ami detached 
nt wiU T there *rc iso switch 
levers or contacts to give 
inmbEt. 

The large bmp thftt 5 a 
used for rramLi uce cUAIttefed 
blitek. and emib no tight iriuil- 
«ver» 

Tlic small lamp is th t wmc 
jjh those n*eA in MTHWCticun 
^ with battenc*,, bein^ Tciomited 

to fit Into 4 *mali socket iad when burned oiil or damaged. is easily replied, 
in the unme? maimer AS-the urdLnoTV incAnde&cfiiit lamps- 

The Jaelit is intenMrly brilliant, R*fl«tar is icrnavablc. 

can furnish the fkcostat for the 52 or no wile d[fccl or alternating 

murten ta. 



Pritje, complete 


00 


The “Ever Ready” Electric 
Flash Light 

The Most Servicesble Electric Light Yet Invented 

No Wires, No Chemists. No Oil. Smoke nar Odor, Nn Danger 

C471 be carried liifo cellar of lcaMfig gas, 
or put into kejf of p o w d er Wind d* ^torm 
* 7 b will not if feet tht lipht Invaluable t* the 
v ohvaician matiufl nsrht ealls. 

, 00 



ph\ sician making night caHi_ 
I'sfiw. complete 
Hf tKlri bulbs ■ 

in “ batteries 


50 

.=io 


our ;•■■ 


: CARBSN #3 ia 

' ■llI ir n- 
Tt-ii l *it 1 p *> 


Dry Battery 

Tilia No, 3 Bailetn dry tottety is ntude especially 
for 'jp^nitLiiE Paradic Balte-rie*, Kar iln.-Kuge M0lor», 
Diagpn^ie ijmp. Octtimeopes, CvatoHrtpesi and ui fact 
aojTthlpir pertainitie to electra therapeutic work, ” v 
nuiiriintcr llris teuery superior to any ntliiir dry i-ailurv 
hutpaEautunri, Uf* know tl will RiV* you double ^ 
■^vrriCE of any other dry lalttiy n»d«- * out battery 

osptnws wilHw less per y«x if’you list it- 

Pm* . •* ■ **» 
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South n*th Stn ft, Philadelphia 


Eastern No. r Leelanche Battery 

liF P Fatten No r is guaranteed to bMlie Eut-i 
erirbrnri hflttrty ever ttuuje izvt FLecSrep-Them- 
peutic work, 

The carbon C*ip and cover U made in 
riplE piece- Thi* gtvcb the best conatcltou £foeu 
I he handing post to the bedy of etie bpitlery P afcid :i 
low Entt-mal resistance, It is a great improve- 
:riL-||t r>v^r liiLLL^nfrp. which h:ii.e .1 w;ri*wcil 

to the cup, which adds resistance and collects 

ia]^. 

Tbe carb&H cup is filled with 4 Specially pie* 
red depolarizer end thcopcoiiig ii wt?/ closed with 
pitch which *ofton*inti 4 W 3 * iatothc ^luTicn, hut 
with a wild carl^si plug- When the battery i>- 
Dxli|LLi^tefl T this, plug is easily removefl, the old 
depolarizer replaced with n tt^w rh*tge> the plug 
inserted and the hall cry sgam as good ;i=. v, :ll-ii 
pure hastd, 

A heavy circular rinc entirely Murrouncis the carbon elemenL, thus 
■ L-_i.-reus[ug the inttrtm] rcsistfl nee of the h;Lit-ery. This riuc :: lu^llLukiI from 
!■ he c.itIkssi hy three -m:ill ril-roitL- p^Ent* firmly fixed in ihp tarboti, t&t doing 
away with the « 5 d style rublwr rings which covered a large part of the carbon 
'jrfa^e. collected the Salt*, JiiSii short Circuited the hattCTj. 

The top of thccArbon clement is specially treated to picveut the captl- 
Li rr attraction of the salt ami the eottliqueot pormrimi of tht me Utl cnumectiotl. 

The initial current 1- amperes and the voltage 1.5. 

This battery i- of Cow internal resL^htpce. Th* i+prrfally prepared 
.lE-jnd.Lnxifr give* ir gf?it recttjwnujng ability aud it ls specially deigned for 
high efficiency and durability. 

* * k . , ?o 6 $ 

No. 4 Carbon Cylinder 
Battery 

This is one of the Amplest foil 11 of cell, 
which is L'on^tmctcd upon ihe principle of the 
"La tbin^lic " 1 Gr SJa 1 *anmioniac cell The 
carbon clement forms a. clo^fly Sited cover 
which is saturated wL-.lt |Kipifita t 1® prevent 
and allowing but a little or mi rvapor- 
atin 11. Tile 4 iic *leoiettt i* instated at the top 
by =i porcelain thimble, Tfcie eel! is strong, 
d(Erahle and clean, and Im^ ^ r Lvt*n gr>nd results 
for opea circuit wnrh, Much ^ operating fitra- 
dje Colli, etc. Tlie village wil^ aveta^e [ P j, 

ftnUrry, complete , - . . $Ci 
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5 n AY: > -S 'ii j.VA HLEClKIC O W/UA't'_ 

The “Excello” Improved Gravity 



E. M. F.—].i Vnlla Resistance. idiom- 55 ( Nottiml! Wartime CuT«ni- 
J.J Ampere. Normal Uiseliarge Rate E«r i3:iy—6 Asn]vre hours. 

T HIS Battery, which of im improved gcavi iy type, in cambium Eon wEtli 
the original UwnielL eall r is the result of years of study aud practical 
experience. Its superiority ci'iisi-ii in eery Jov. Elite mill resi stuiiC'C. 
ami cou!iei|iLeni tnrji* current output: loin.; life; constancy; economy 
of materia] and 1 aimr. reliability aod citintini^, 

T];eC°*t of operating liir *• J* walin'‘ Improved I'witr Buttery is very 
stmt]]—the labor being 0 much smaller item iElhu with the ordinary type of 
gra vity cell, 

Wc recommend tlti) buttery is litiiig unMuillr wdl adapted for charg¬ 
ing -Uirage batteries, by pcrnuitteuil* coumcliwg lliiw w tliesc Imp™veil 
Biuxllo Batteries to :: stance Battery, .1 constant and reliable source or 
electrical energy is obtained which'till heep the storage buttery fully charged 
njLd up to its highest efficiency for a pent*! 01 from nine to twelve months, 
oil rule charge of blue Htone. This is of tfreat ndfiuitag* to nose and throat 
■speciaii&tf. Jiving In iurtmrbaii towns where the electric light current is not 
aVtnuiMe. 

Price, complete * - - - - - - B fe 00 

























ijj Sanf/t ivfA SfP&i/mfctfiftia 5 / 


Keystone Mod, Haabs Eye Magnet 



T HE hIjovi; Pvvc RLigiieL Can be aivsd ivich n dlornjte flattery uf the ]]?'; vbk 
direct current, with a suitable Kheo^tat in eonnectso* , fo ai to re^uLiHe 
the LimT afiy ,nti rrtJlit £>f InsLj^tifctiim Cali be ul-Cab^-L fnmtt tEte 

ttLt^nci, which wifi remoit niij size piece of imn or fit-cot ufiunlly fottrd 
in the eye, 

As sti i.iW 13 this njapnet is fitififttlllhd with _i henvy steel cnliliv, over ttfjk 
ptiiley.^, p]®c*d at any distance: apart! with b heavy weigh I eaca*icd in a foras-r 
LUhc^ fillfUcicnt, to connCcrtuta-nCC with tht tUilgUtt, ivtiteh CjH he miscd and 
lowered lq any height desired It also tins lac swivel assd trunnion uft^'cnicnU 
etniKling the EEtPgfLen in he plmstd at atjy un^le. 

IUving tbo mat;not saspended in ibis posit ton rr^uim uo esfcrn Door 
upsL-ce as is usually found tffitli other make of magnets, of this sa*e r being able cci 
raise it High *ttoTLjrh F when through Ussng, 10 ftllcw my one ty Wilt ttnrter ii 
with urn. striking it, 

Keystone Eye WaQtiet, with Rheostat for 110 volt, Direct Current, SI 2 “5 PD 

Aav oth?r iflfcitiaaatioia will he cheerfully fnmFnbtJL 
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Giant Eye Magnet 
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fjji South tnth Stfttf. Philadelphia jj 


Giant Eye Magnet 

T HE Vicficr i'riziu t wrigtt* Hitmut 6o lbs. atid h.is »lifting power of 

ftpjtroxanjstely 4.D0 lbs. lo lite s^uan.- inch. it measures co inches in 
length froan the tip to the rear tail jliliI i- 5“- incha* ati diameter. 

It i> ^wii-pW -si shat ic c:^b lie rotated in iT>mpWit ciide. ami 
can tilted to any desired, It is r^i nicely poised llkal hut liLLie 

v^rtion i> required in imjn sling il It* th- required position,, :ind it ran 'he 
immovably locked in any podlion, 

Lt in best w i u%c- jl rhtmilal in i-r>nnccTioii with tin- magnet so that il l - 
immcnsc pulling power can kepi unSer control, This is. accomplished 
wit h fcfcie rheofitul^ listed „ 

We strongly advise the use 01" the foot controlEer in preference to tht 
□ne operated by hand. for the fca.MSiu Umt n?ve of the former Lhe 

dpemter perfect ficedoiii in the n^c of both hands* 1 :-, well a* enabling him Em 
cmice, PLtirftte his entire atUuLiou upon Hi* work in U-uuL 

By ihc use of the very 11-^st materials ^biainH^e aad by the vx^-rcise of 
prOpfrr care \ u construction we have produced it uta^nel which i ^cnint to 
none in the world. Thy 1* np niir ep'Ish] ^Handard and is bound to 


please.' 

Price., wound for no or aco toll direct ^utrelit fot iKiitelfci foC* cu 

14 JftG volt direct current - - * . eo 

"■ uf gndqakd rheostat for jio^iw volt and battery circuits, u 00 

'* fc+ h * s < " j«TOltH«nit . , , 13 eo 

fool cPBEroller for any circuit - . 2 $ to 


Keystone Electro Eye Magnet 



Thin instrument is for rauiOTittg fefts srpci or sled from the corner 
3L3=il chambers of the eye- Every surgeon and gculiat knows froEti experunct 
how difficult it is to lenaev* pttrihie^ of irpn. pr '■leel filings and tEtTHings 
from tliL* cornea, even a tier they have lietn loosened, and tha impossibility of 
*tvlnicEsng them from Use posterior chamber cne ah eye with Ordinary iatf&iu- 
menls, With thir aid of thi$ rnbEnmivnE Uac^e np^iarions are easy and 
■^NEipl^ P T*> n>c- the magnet the conducting cords .itsf comic^td ivitli the 
poles oF a lottery and the Muall ityltft b^iUghE ue^T or in contact with The 
purEiirie, which adliere* Eo Che magnet and is removed- If the particle of iron 
is etu bedded in I he cornea, it mny b« ti^ctp^aij 1o loowu at and then remove ct 
with the magnet* which can ire done without €0111^01 with the eye. If iron 
or steel has penotr»!*d tiih^r e|sn,nilh±r B it i- ihm necessary to intredu-ce the 
small stylftt of llac magnet, which attracts tin: p.iptiek. ^hjeh is. e-j^tly 
removed. 

Price, complete Jkwa afcmve fnr l*allery cirnent . $6 co 

14 M " 4 " B+ 11 1 iPi-olt direct entreat . H m 
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Keystone Automatic Electric Air 
Compressor 

For use on no Volt Direct Flettric Light Current 



T HE Automatic ElcMrk Air Compress *»fesign«a m 

for the ftysicians haring the no volt Pit** Iil«tnC tight CnrKDtm 

their Office, ifani« away with the annoyance as well *s *' tbe J™ 
Style hand pumps, especially when itfniC the NeMthiefs " ul,i 
a^UtiuuOTiHimuLty u fair for* much H"!™ llluS1 tte 

This nuttii. will iiii'e from *»- 4‘> pa<awis pressure in * very sew nnauM. 

AirM.*; kctfuUtur which. » *•“* f«ni 5 P*>^* up to full 

easily or ™mp MU he had .if itoBgriHsri.».*t to «*y given 

flT1< l Kbcn brought up to thol fiirtonnt, f which would stow on tecmier Ru*g 0 

the tnoler nff and mein the pr^e until a *w 

W 1 , 5 t d* qf nirwcreiLFfiloUtof 1 SeOti-tr. which in return WOnldimilLdl lfcWy 
rfflii ll^e pHTap iTi TKiien. 

The Physician* nsiuR the Ai.r VMtfixer *n,L within* to 'leeway with the 
hM a pump Wilt Jiml the Kc?S»™« Ante.™ Electric Air COBllMtoW " Jt««t 

^' f It noise while working is ornamental iu design. hutly 

finished nnd durtbleaud xenuiring V«y little space and ntteriiton. 

EIkIHc Alt Compressor ^illustration - ’ 

Wiiti Kcyjtuie Automatic All- Regulator CKlrJ *' tv ‘ w 
























/y Sdutfl lolh SfriiL Pkiiadtlfrhia 

No. 2 Air Compressor with 
Transformer Motor 



500 voli outfit of -nr compitHSu-r operand bv ' 4 ]I. I\ -motor 

L=m-1 sepante *peed idling rtieOfr^t, 

Actopipnnym^ itfrt&t ration shows the No. 2 air eotnpr&w>r, operated by 
a tmusfoitner motor. 

Tn IMscaac Hit motor se;vt-. ;l d™bl* purpose—be^ules iTpemttng the 
coniprt&sor it supplies an alti&eurtticurrent which, when -connected to Rm 
ahcrnatiiiljg - currant, cautery tfatiaTaniltr, snjipiEcs cautery and diagnostic hmp 
currents- 

Lty pLLr^hcLSHnt? the Victor Alternating Current Canttrv Tmnsiorinen-, 

price f25-to, jLfckl the outfit as above, j net -avitiy of j^.co is effected. 

[Ms nnt tniu±Ecal h bowLvti. Iep u<nr either the nasal drill or ear pump in 
connect Loti with the motor transformer when mounted in llii* way. 

l a iicc a wound fori 10 tvr 220 volt cami$Lt . to 

pi 500 volt current „ . ,. . ^ 00 




(C) Jeff Behary 2019 


























A7:} T\ >.YA A'A A'C7Yi /£' Cl J.T//> • -f, V}' 


Automatic Pressure Controller 



T H TS apparatus eoutrols Cite jirf-i-nrc u-ilbin a jaiigc of [5 poani.1*,, hy julIo 
in at Ll-ilIIj- [broking ft s-Lt itL-la and starting llic Tfiot.^ ■ r when pressure is 
too law and stopping the motor when pressure is op la tbt? desired 

point, tt can ht- -t-l Irt MArt At flH\ pctsaort op to pound* nSLii ft> C\ll 

off at any point desired. 

Thtg ckiHse simply Ibt -operator the trouble of throwing a band 

a witch, It can only bt used wftJi dia?tct etrntPt motor*. 

E'H^, wbcfl purolrflierj fiJout l f S 

Price, when purchased with our pump r * - , . io oo 


Latest Text Books on 
Electro-Therapy 

The Roentgen Rajs in Medicine nnfl Surgery. liy F_ H. 

M Jj. Price * - ■ B . < - - #6 oo 

Thu frcttnieut of iKsogrtO liy Electric Current .p, RtSl Hr >CcnLrll, ll, 

price postpaid - ■ . - - - « * 6 uq 

Weclro-TlieTapeutfcal Pnectip*- R) C. S_ NeiswRugex^ M,t>P A midy 

telefeiieegnlde torphyririnn^in the nit of eleclridly. Pricc.posfpasd t ^0 
Masser's Coti^nati\-c C«ynteiicuLu-jiy i±ud Electro-TheraL|KQti^- Priff, 

poiil]iJitrl * - - B - i » ■ - i 5® 

Cataphoras- Hy W.J. Morloa M.D. Price- po*ip:LEil , , - 5 ™ 

I-lkrtiL-nts of Correct Technique, 13 y S_ H, MoncQ. Price- fwastfinM . c -50 
Wc can «cure asiv otLier wort vn elirctr*>.the^peutLC& liiat yon may fiesirt. 
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I LLUSXRAtlUS shows a. motor specially wound and adapted for trepfrirain£ 
and drilling : a *pecd regulator is prided i:t thr hn« of lire motor by 
meiiiL-fi of which it i* sLarEed. ftiitpfM-i! siml ir^ speed perie^Uy coutroKeiL. 

Jo She motor attached a cable, sheath, fibril il^ wrl*t joint and 
tmivet^Al handpiece holding ilsiUa, burr* and trephines the cable ami 
Fhtf-ntli are e^tra long: a strung. neatly designed dual supports thfr Pitiftl and 
tE lk whole Es finely EnEstwi- 

Price, complete as shown in cut, lor ] 10 or 220 ¥oSt ilartrl ^terren; * 5 hji do 
rri-et, i:i:-i3Lp]ete jh ihiiw ti in lu f led Li] 115 vi>li 6a cycle alternating 

CLLa J C Q l ■ ■ 1 ■ r a 4 - . OO 

If stand is not wanted deduct price of stand , E . .1200 



Drilling and Trephining Engine 
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Finsen Light 




The iq-ijULraUi?* here iSln*- 
S is nuqtitfcikiifcaMy the 
Lli-fi best equipment ytt rL.^x-1-ii.'.t 
Eat this coofllry it ir the pm*hn- 
tion o! tilir.i v Eoh-t 

AUlv^li thi^ liitiip pro- 
chice* Ji lltr^e volume ii -t lE^Sll, 
it ill silt 4 lbei 1 maslmctJOFt 
spedilly adapts m diem|uire- 
m^fiL+Cit the L".-nrr-j] pTatiilioncir 

We furnLli ii mount*I ori a low or IiikIi 
stand ik fc sm.*L 

The ilt- *i§zu jiei.i.L sre ill that cxmlil be 

tkffiM r 

The ht^L qnaru LeiLs^s ore ; itatcr cir* 

Ctllulbou is pwiileil far ftiiil bags nTt IwwkIiwI 

for tlris nurpem 1 . 

T!iedectn?rlL.^iireol mitCtrEiil rfftflpltd 
for producing tIk 1 j^rciLtesl. n.nccihej' of ulLrn- 
violet ray-. 

Confftfiitrs CtCPLLl 4 l.n lfl -xccL]-erur- aCCOT-dhiig 

to Lilt rolmaic id lltfbt i|t j '»irchl_ 

AiLj LimiH i l'Ll! o! dtcisTNfes ts easy mul ns- 
sttUltiniHHti^. and Hit eiatift itislnuuaat can Ik? 
aiLjasItd i<i any angle or jio^iiE-oia desired. 

A -nimbi u rheostat nl neat design mad line 
fluids Li furnisht4r 

Lamp cm Ik- lim^I on 11U; 1 w 5G0 volt 

ularecl circiaii^i and on uSlcnaatinjr anreut. Uni 
ti-c niLLihl know in each cam; thl: kind of tiutactit 
■which is av:is]£ilj]e_ 

lYiw ii ir use mi 1 Jo toll direct: or I j| l Lr> 

12m volt aUtm*lUijT r as shown In 
cut, mnipSttK * - r $IW OU 


r 

1 


ftiK cm 6tln.-r nLim.‘nt-s qiKrtctl uj<mi application. 
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Attachment for Pneumo 

Eye. Facial and Skin Massage 

This iitat ri.ntpi$tit 
cun lie nitacbed io any 
■of tht car pu[ii]is, find] 
as well as being ad.i pl¬ 
ed to C) G 131USHUIge , it 

ii useful in facial 
uwiwygt, for boilriicig 
up tissue, erarSii'Attng 
wrsubles, etc. 

It can lit cls^i d for 
genera I pneumo inas-* 
sage: the largest 
opening can In; used 
for eye otauage. 

As will be seen by 
the illustration, either 
of three i^iffeccat sized 
open! niny be used. 
A hoi* is provided at 
the iMck oJ the handle 
ii" r coEivrnicm point 
"o he covered by the 
operatiir% thumb y.i 
long ps this opening 
is left UttCttytrtxl the 
instrument b entirely 
inoperative, thus ft 
will bo seen that the 

VtppB.ra.EUs 3 s at ei M 
limeji under the tp- 

M.mt aEid absolute conuol of she operator. 

Wheat used itt conncetica with a Victor rar putup either suction alone, 
suction with release, vibration, or ewip*e?3Km hIouc can be obtained. 


I'rice, as s1iqu:el 


*7 ® 


iJJ /£>//' 5/jrrV. Philadelphia 


VT ’ ‘ r Ear 
Pump 


fio oo 


Prglwtrt fcy l-euei* Ficrtit Jfof_ 

7i$ r jit. 


I CCOMPASYIttG clls iLhow, 
JH the Victor ear pnttip uloliele- 
II ed on a and provided 
with * amoved pulley so ilppq 
" " it can be operated by itly 
usntor, electric orerthtTTfrbc. 
The valve arrjLn^einetit, mlj u jit- 
ment of stroke, etc ir Li preca-^ly 
the -name as v. Lib the Pynehtm 
pump, that is, exhaust alone, tx- 
lianst nvich release, vibration, and 
compression alone can he obtained,, 
and the length of stroke perfectly 
hi tj tinted, Sptrd control beinjc a 
very essentia] feature r ii/onld be 
necessary Co have a s^e-t-l control- 
br in connection with whatever 
ue^Ecit was used. 

The ptfrttp is mechanically 
perfect wind finely finished. 

Ear pump, price * , 
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Keystone Eye and Ear 


Masseur 



T FffS» GUI represent, one of cor IstMt and m rust nppem-e-d Eye sml I’.ar 
JliLswura. open.led by eilliet the electric light current nr batteries, 
it is mounted. on ii potUfeed oak bsae *v Ltli regulating switch; the 
motor is os the most durable an well ji* of the most nrtiitic pattern 
manufactured; we furnish it with four -try l^llferies- or wills an attachment 
to ii! any electric light socket- 

The nm**ettr can lie operated at ariv speed \ the length of stroke of 
can be adjusted at will; any amount of vacuum MU he oirtained by 
re&nlaiing o rtnail escape valve. thereby giving a thorough massage to the 
ti mpani. With this nppniratus we furnish one Seigle's Otoscope and one live 
cup with rubber bose- 

Price, mounted »* above, oftnpidt 

^ ■■ In carrying * - ■ f 


?t5 ™ 
i S co 
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Vibratory Massage 

T H[^ form of treatment now numbers Among it* Advocate* .*nrrii? of Hit 
highest and best medical aiiihoritic*. and there is no longer the least 
dotihl Hint the beucrils to he derived from it are t£i? pi fold. 

MLrchnnn-tlitrapeiilic.s Jwve tie-vnundeservedlyneglected in tla* jwih 3 , 
although for tEme mi[ of mind ins*Mige administered by medical gymn^ata 
been prescribed try physicians f<ir certain ailments. It is only recently 
that, apparatus ha* leetl drrisrf which has made it possible fortbe physician 
to perform this work himself. without verifies of either time or dignity. 

in the Victor vibrator the power in Applied by an extremely high 
speed electric; motor which opemtes suitable tnectmnirtfl; for converting lliis 
poster into vibratory waves oi niidi power that, when Applied ml a point in the 
npptr chest region they will pcoetwitv and permeate the entire trunk ; or if 
the operator so wills, they may be unde so gentle ns to barely ripple the tis¬ 
anes in the immediate neighborhood of the point oi application, ljoth their 
frequency and vigor being under perfect control. 

Attachments nre furnished for localizing ihe treatment whew necessary. 

J..nhri cation is an Important factor in keeping highspeed nicebanihin of 
this nature in smooth working order, a point that bns hten well looked after 
in the "Vidor:" and what is perhaps of fully as modi importance, we have 
effectually confined the lubricating of! to the places retiring it, and it U im¬ 
possible ter a tty of it to escape while the vibrator is in Action, thus insuring 
perfect cleanliness both to operate? and patient, 

U“l’ are frequently asked W correspondents to tt#tnt the particular 
diseases in which vibratory massage k considered especially eflicaclcns. 
'J"his question is in part answered in the brief article on Titifatory massage by 
L’orl Sandmen, M.».. printed elsewhere in this catalogue. iVe wish to say in 
this connection that we esteem it « FlvOtlo have our patrons report results, 
whether favorable or not, obtained hy the use of our instruments. Allsticb 
letters are carefully tabulated and tiled, and axe frequently of great benefit 
and assistance to oilier* who are enploristg the «r field. 

The improved Victor No, l massage handle undoubtedly baa the widest 
application of uiiy massage implement on the market, and is best adapted to 
tin.' needs of the general practitioner, We make n modification of this 
hiitidLe much smaller Lti mi the regular one ; the smaller one is intended for 
tlw use of the eye, car, Hus* end throat specialist*, and cun he attached to our 
No. 2 or No. 4 transformer outfit*. The No. -a handle ri the best adapted to 
skin and scalp tuAssage, and for massage cupping with the robber cup 
vi brat ode. 
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AN ARTICLE ON VIBRATORY MASSAGE 

&V 

CARL SAND2EN. M.D 


Copyright, acjo=,., by Victor EtertlicCtM 


FART I. 


M ASSA^iH is mectfflnacat oper^lBt^ with moving pressure upon Hit 1 ^rm 
tissue# rn" tise imutai] body. -xeented for IdieimjKtltJcal purposes. 
The operating forces are either Aiwttl or indirect manual, sliced by 
^perially ppaslMEted npiinffutuis for different purposes* 

Hie trist&rr of massage is probably as old a* the biitOf} - of mankind, 
daily exprrii?Hce lumitg proved, for example, the \wlu& 01" nibbing of aching 
ttwhs or a ^iSi buck. certain-Iy n* well resorted Go by Hip uncivilised 
aborigine* ns by the cultured man of Hit prfrWflt little, 

is dcscrilml in the ol«l Aiialic litem tme (China, ludja, Persia, 
etc. _ In EurcijX" the Greeks very CktIt Iwd psofessaMat masseurs ■ pediilribes> 
and fyo'niE ]e^ than Hippocrates has <1 escribed the vnlue thereof in constipii- 
LLoti, disGOrfimts, tic- 

It Tvonld t«he T:]e outside the limit*; of slh^ lilile treatise to gira even 
the diorlesit inscription of the history of Hie devdnpmetat oi this branch oJ 
medicine. Re il only briefly stated that Sweden is the country where 
masNLgrL- was first given ii^ proper ptece in medicine,. ** a pari «>f the rational 
therapeutics. Liu- and Zander wdrt ib& uieti whose names are forever 
mentioned in connection with meEhamco-thcniptntii^sk, The best division oF 
the different iiLuvcdints d m**aage is 

r, gfficumge i light centripetal irttifcmgb 
2 l Friction? (friction*., hard or fight). 

3. Pelris&Life i.la Heading pinching, tto,)- 
















/ -7-r 'Sc?ttff: Street. PfiitiideifiAut 
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j, Tap^tcmcnt itappi^ shaking. vlbrntlotll). 

Ills with the fourth part wr here 1we uj deal. 

The so-called I Vim/fiffy rEnt&s very f^r back, its. usefulness hav¬ 

ing been known almost ns lui^ as massage alscEf, 

In 1734 Abbe St. Pienc im-rnipl and constructed his -■ tt^tnou^aT." as 
:l thighs of counteracting ,l ^CEilary m«Hle 1 n living, 

It was ijiiEte extensively used in France Jml naiOB|t others highly 
praised and rUtimwCBaflffd by VoLIaEtc, the ^at thinker, critic and poet. 

Dr, Zander En afifiS to use vibrations produced by different very 

cleverly MUttriSeted appaniicii, »*. for esanipl*. lik " bta^sliaker ,p atfaiaast 
neuralgia, insomnia. etc, 

Profcewr Charcot, Th* emEuebt French Hme specialist, Itnd noticed the 
quit?! Eng effect of risiEnpad traveling on patietttE with tid*; h doraali* ( LocomolOt 
ataxia), nml bM* ^ii-c biw the ide;i of his sh*fcin£ chair,. fauleui] tr£pident r 
which lie used iaa diseases of the spinal coid. psjurcialLy Jb&imQtra ata^o* 

lab 1B7S Dr. Vigonren^ used an. imnurn^ Tune fork with a r^m tiding 
box aipnitml and contrite litres of the nivicki, so coTUinon in 

hvclerical patients, ^in^i the ctrribl* pains in Iht Lt^s in locomotor atfisaa r 
etc. 

Bondet invented :i tdcrtEJar apparatus that lit used with ^ncut success for 
local jiu^sthc&ifl and nearalgii.. 

TIie above is only a very short v^jww to 1 Leuio^siTHU* the useful ru^s o( 
tbc vibratory naa*Ragfr in sweml diseases. It would he 1 of uo value Lo further 
follow ii- development. It is letter to tins! punrwer ihe questiou : IVhiii U 
tbc phyrifllogfoil action oi vibratory massage? 

Late :il I icmls^l-c, Li is i rriliiti ng. In the tin-t place it dutlh ufK^L s lie 
-kin. inCmiring it-- activity, espccEnJly as ,1 sweiLt-secretlng ^rg-an, lit the 

place Et acts an .;i nitcbanival irriLnlifiu 1 if the muscles, because Et is a 
’cm>wn jihy^inlogEcul fact trluit F Indepeluljlmt of "he nerv--.u* EiriE.-iribai, FnerrhfiH i- 
v.il imlatfon produce* n cocitm.c'ion of the 111 tisole through the muscle’s own 
initnldHty, which contraction came* with lUell an increased hlwd supply, 
increased n^imilatiOD, heightened temperature and an increased state of 
nuBritiota. 

Thia way of imlarioFt nf the muscles i* & very powerful Err Elution. and 
1 ? i - active c re n dieta tin v tectric ErritahElity is lost. 

Therefore, this treat ment is a powerful therap^tiafoal ugyut iaa [MfcVEiat- 
ir-L 1 amascialjr atrophy, nistd E- "ivEll restore thin aud weak niuscSc ^r^utps to 
r:« iTtaaal voSuiuc and fimctional activity. - 11 - h al>«- useful lu whnt we citlJ gen- 
end massiige. in persoat* weakeutil by diseases, orasn suE^tfttUe for exercise 
:ti Seadiug a sedmatary life. 

( But not only on the striated, btU nl» f>tt the nnslriiiteil muscles nines 
^rfUr-ry rim^-vage irritating!;., and at will thu^ I - fouaid u-eaul tai di^-iisei; 
the digestive- Bracts, at^aay of the stomach or intestine^, w’ith st^ Soasg 3j^ of 
sflmcni^ 
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FIIrthemiorit. this irritation by vibratory massage is very powerful on 
the iwrv**, giving it an idrnoht unlimited field of useful btsst. 

The mechanic-ill irriSAlioai of the ber^a i-> Lwofold, viz.. Through 
uctErm upon the nerve end apparahra in Ihe sicign «tul Ihrotigh net Lou 
iupn-n chr nerve sr^iit* tliemhclvesi, ^pefiiiliv ft the concussion can I-hs- 
against a hard support, ror eKuccip]*, the *u.-praa?hita] nenc just outside Ike 
FOF&tciUH, nr in cLssara supmorhitalU or the occipiml neFW iis-E bnL-lc of the 
mastoi cl process, 

Pressure upon a sensory ner^r c rc-nlt* a Inerting in propor- 

t i,E>EL lo th* until -vi LLl increasing pressure the pain disAppcfnrPr Tap 

same rvsok chines fitfin repeated Mount, jiricti-siou-, upon a sensory nerve. 
We linve h*n? elms a double adiAntagc in the treatment of rpr*n- 

fS-urif aiMj f^pidly repealed lilow-), 

Frequently repeated, very light Mows, CfrM sd^*. Ss ;ve know from «- 
pcririieiits _iad practical rrse.areke.H_ change the trophic it and othfcr voTn'liiiuJM 
of the nerves and cure p^rrcmn *Ttfjrt«in> Ql different character, neuralgEas, 
parii-sShcstiLh, Anesthesias. etc. 

Vibrations h**e jiLho \i ^LbnuliLttng Ionic effect upon nerves as e videnced 
by the pleasant sensation of tigfibiess and clvain*** of the bod after applies 
sli-hl of Sight ribrnriori* Alo®g. ike frunhiJ and occipital nerves, etc. 

Eat mas only ndtomof the sensor r, bui. also of the motor nerves are 
modified by mechanical irrilati^n, 

Light pressure inqitt^?, the irritability, strong decreases the same in 
the ncrv?*i, -md con*?(|ucrtE:|y in Ih-s- moscles governed by the in t That means 
that we hv vibratory massage treatment can amfce cramp in mnscli-** di*- 

Hppear, e-lL?. 

Tbe most remarkable pkeTioPieno-ft her* is th* inilm-icce w! vibnitiuflljfc 
upon the heart Motion. 

If yrtb, p1,Lci? qi\ applk&btt of ubirai the r-Lie of your baud on the chest 
over the heart and nse tti- odium ’-trong ribrmtfo<fl*p tht henrt Trill wion W in¬ 
fluenced. If lscfm-c the heart anticn wbj* too iasl and irregular, it will soon 
become Tegular :inc| slower, TSse- proS-AhLe eaicse Is the [rritation of [her X 
Mn c r the pneuuLogAhlric nerve- or vagus. 

Vibratory ittawage mti furtlaer increase the activity of secretory glands 
and favor and hasten absorption of exudations, etc. 


FART II. 


After onr short description oi the pkjsiolAgicAl actions of vibratory 
scuisiuige. we will now consider the practical use oi the same in dEseises 
mostly Steal ed and benefited thereby. 

We begin, with ihc superdein] layers of the body as in Use first part of 
thi^ Ereali&e, 

j. VihniSory (Milage iuct«U» AtrfOTptiOU, thmforr it h Useful tit 
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tiasleultig restitution iti cefflUisiiou*, u ^hulII blAdr^frts hove been in¬ 
jured sub£u(auc!!‘us]_i' l for example, btui'iTfhn^c infiltration, ecthytnojtos and 
lymph extra vasationSi. It wiEl aUo prevent ahnorttigl nr^ntn nation of connec¬ 
tive tismt, evsI formariou and oilier sequels «*-f incomplete absorption,. 

Ktg:n with light rrntripeSjil (to the JltfilTt. (b«£ following the COnrse of 
tie vtins and lympliatic vessels) striking, frictions, -with the palui of ih* 
bund. au<3 Lolld-w with tnLId vihmLianp forlwo or Three minutes. finish always 
with abont a dozen centripetal frictions. In many instances deforming i^n- 
tiaclfou Of aqair tissue will thus bv |>r eve ML IMI¬ 
S'. Vibratory massage count!emets mu scalar atrophy aud t^thb* utftil 
tint only la p-fEVenittig atrophy nf tttiuda groups, dwiricnl (o inactivity from 
f [afferent sourer-, lint also in preventing increase of already* existing atrophy. 
ilitny ose> oS complete unr-tr of bulknIv atfrjipliit? of tosg rt aiding nre 
recorded. 

According to ciTcnmFtflTicts, n&c vibration* of inures sing stretch ivith 
moving of i ho \ rbratode alonj; the nioscie^. up zitul d*iwft, -mid keep up cite 
tregtiia^itl for itl leiLHi five minute*. If the treatment i ? given as general 
L'scrc5sc r the whole lime of the seance ought to last tint over fifteen minute*, 
ev«p|y divided : tlias :he tn^rr rtiu^k grnwps sne vibrated longer than -he 
siaialLer. 

Finish always with a ifo^ett or more h^h\ ceniriptLnl frtotfon^. 

If local infiltrations,, usually felt as lumps in the mass of muscles. are 
Loutid, hpeciiiLl Eiisptitign.ee thus: be paid to them and an cx(rn prolongation of 
Clie tmlmtflt made, with the dbutodc placed right over Hie inELtraied areas. 

Contractures very often rtqiUfO it lota^ coulmurf ttld riifoei sev-^rfe 
-Hipllvatfon, up i r< ted minrate^ along one single mriscle group. 

3. The vibratory massage according 10 length isiari strength of iipphca- 
tlou on the norvei crudes dlffertst sem-wtions until disappearance of sin-sa- 
", :on._ :s previ rmdy mentioned. t ii neuralgias th a s beg in with st rou^ vibrations , 
wslh the libra tede pressed hanl again Hi the nerve, where it goe* uvern bony 
os* othtsnvlse firm support, *pd eon tip ne Uiis strong libnittoci a very short 
period, less than one-^uartvr niiniitc, then change to mild treatment,, but 
increasing until asji finidh y«u j^ivc; v«rv ■=in>isg vtbrntfohs for Hie Sivae sbyrt. 
pirriod as in the beginning. 

Tin* way not always passible oh Hecoucit of the extreme tennl^rzi^jw 
of the affijSbt*d m-rvr or npircs, hut if possible it is Ihe most effective. In 
"he latter case-, wc must begin with mild vibration* iincl Liievease LttitL" as 
strong vibrations the patient van endure, 

Tbt vibnitbde sbrinb! n.nt :ilL the time he held over the so-called pressure 
points-or pain points {ValtuijE B s pnnclA dolo-t^sa) p bn| [tic vLbr^tmit ctiu^t be 
moved along the nervt trunks, lmi th tr^ (winis Tnnft always be detected and 
receive the miian part of the treatment. The pain poinLs are with few excep- 
lions coincident witti the parts juni otirside ot il bony canal or ^vhcre the nerve 
govs over a hard support . 

In siipraorbitaC ncurulgiii Ibe pain point is in Sneajssnva -t just outride of 
iorATiaen supraorbital, in occipilal tuoumlgbi jn*t h^k pf mnstoid- 

?□?. in intercostrf nenmtgLa wc have three p^iin. poinLs, vi/.i near the hpinal 
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eoluutu. in the mEddlc-au Hilary line atid naarihe sternum. In sciatic rhen 
mathsm neuralgia u^e a» H-tioug vibration* a* po^Ehla &ver the gluteal 
muscles against the peLvic bcm**_ Iti pas-ehEfeLesias amt anesthesias mild Tibra- 
iiotrt along the nerres supposed to be affected if re very beneficLah To give 
any certain length vi linte Eu treatment of Ihe diffntrU nervous diseases 
tales') is dEiHeult, but no treatment should be carried enl over ftm& *0 five 
minutes over nerve, except in scialk rheumatism Tschias r where 
uianv times ten minutes ee scarcely loug enough- In neuriii* mild trtJUmtnt 
mu St lie u*ed id the acute and tuhscUte stag*, nELd anly Eu chronic caws n 
harder course migh" fie resorted to. 

4 - Thai even dl^a^n; os' tlic centra! nervous syitiem and spinal cord 
ate iti iiaatiy iQstftuess hi^bh ben^Mt-cd by vibratory mnssage ^ ilmily tistss- 
lioncrl i33 (be first itheoretical i part of this pamphlet, but it would take a 
large book tc< in detail, de^rihe the dEfferent ^ath of tudng vibrations in 
treating ihc^c diseases. Every pbysiri*H will soon, from his own espeiH^n^e, 
find where and b&v.- th* applications mostly tietieru Iheir patients^ no two arc 
alike, ■ 

lu gpisal disease ([fir example. locomotor iu5.;l-k in Lise the vahratodr 
along th* *id^ ol list spinal eolwMH and over the spinal processes- On the 
head, follow. as n rule, ihe kmi: ncn«, the occipital atid frontal, etc. It is 
h ere impossible to give any potftive rules for strength uf the vilniiLiona us 
for Hltie of exposure, Only one prceautSott must he Ls%cu—stop the treat¬ 
ment oat the drst sigtt> of tirflln™. A? lohg ** the treatment Feels in- 
vigoratitig aud pleasant it ]- niuitb hL-o benc&cEnl. 

The personal exp^ri tp^e has its widest field 1 lece-, 

^ a Iia chronic inflammatory conditions of Joint* eoutusEouh, distor- 
ffon>, kite, vibralotv massage bd* pt(rvefl itself a valuable uaea-hs i>F Ii n - seiiitL^ 
inflammation- iricre;i*{ft£ absorption, tic, Mild v Eli rations umst be used :| nd 
Ihe ■■ Lbratodc should be moved over the entire suifmcr-. 

6_ Of a decided value is the vibmory mas^-ige hi atonic conditions nf 
the stomach and Ernestines. 

The treatments cornet nf a prolonged applicaEtrni 1 Svc to tan minutes ■ 
hy tntiLia-s ol a broad appScStOT oifflr the 'lousach «nd along the coltht Ijc- 
ginning from the cccuns up colon asccndeus from right u% left over colon 
liu'tinvetiuai -^ud iIqwse along colon desCturJem aSLrl the sigmoid flexure- 

Iti cO'Uitipadon. depesidiiig upon itopv the rectum, use r*u ovaU 
sh-nped! applicator, pieced ngminst thi- aim?; five to ten minutes 1 . 

7 r lit palpitalion oF the heart uf irregular heart actiott of Wcrreusi- 
origin^ use a large over the >b1c of llsc lieaft .tud mild vibratirFns. 

Thrat to five luitmtes islhe time liiimlly required togrl result. 

Vibratory naassage is abti uied in like Ucalmenl of di^inEtits of Ibe 
feusale pelvic riTgai^.. Different kinds of apphOiJIotLS have been tried ¥ but 
for iti3" owik part I Tccouauicnd only the e.\tcTnal- treatment nnd I btlttve that 
tbp Wic of sociaula, -etc., dots more harm Ihnii K ooii. With cxlentfll trealnient 
is meant an applies Einii rNiitiide os the utvr-i^v cavity. 

Furthcf experience is necessary before we can fully decicJe u|xm the 










[S5 South fOi-fi Strfrt, PkitoAfphw 
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*H BB of vibmtory m thi* field. but I itotlte «*»« wilS f,,lly 

prove its efJ'ecli^uess and advisability, 

*, —ctfv state*!, «ry nun?, .»t ta »? the 0 1,norm^S co.ulu 

- cstrrf « belted by vntoitoiy massage, bwl 

t,„ B will jfive «« cvpasv as * guide: for jftpicfefe «** iiwidfcfe-t «*SC$-net 

I. 

rnthoUgl^ cli*»g« in tl* v*U» °* «» 

AttenDM-Tertisis- 

Ammr>>i3ss. 

TliT^iaabus* 

IL 

p^jleot pi«™* :md t&lllpiSiH turner*. 

* in. 

Local tsbcKBloE^ #nd ttysipdtt* 

IV- 

AcpN inflnEtiiuatiOTiii. 
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Victor Vibrators 


T HE uuuhiaal demand which has recently developed for vibralcMv 

apparatus bi temped a number of mfinu/actn^i& and other & with no 
prehioti* ajcpcricHce in this line to put on the market n;l noils of 
hMilily gotten 15 p itpplidiELceft ^-hMs, a- a rule* prtve dlsappomtlikg to 
the purchaser. In Eckcdn; an outfit the physician should convince 
hinwlf that iIie- apparatus pmeisea the fallowing ahnolutdy efcsetatlikl 
ftathics: 

Must be capable of pr-xlueiiiL: no k-ss than b.ceo vibtations pet mliinlc 
(pret*KihSy mine I vrilh n mejtrta ai reilqtdnjf |he number lo one-f|uiirter llinl 

number. 

Vigor or strength of vibrations “u.Lrt be controllable* 

Mus.1 jmsew sufficient ailfthitity ifp ear-hle ihe operator to move the 
applicator and tfd/ the patient diiriuu tie*1mfciiL 

Murt be M3 TOtwri ratted Hi At no lubricating oil Cml «3C;ftpe to soil 
clothing of piiie ll t or operator- 

Vihmtodta tiripplicitorst wiitt be properly designed rusd »rutrfuetert- 
Wearing parts mu^t be specially well construclcd to resist frirtirmal 

Vf4oLw. 

Victor >nbratOTS possess alt of thcSf pnsnt- nt eScelteWCt nnd tnatty 

UEOire. 

Ycm oaci't ii:n"K4! )L ial|st*ke 13 b c^ileilisg i>tLfi of OUr et|Li5pEUeslt.K w* allow 

you to examine and t^t purchase before accepting U- 

Nqt>-.—I nquiries relative to method of treatment in specific caseE are 
Kiveu careful atteii“io:i. by ;a phy*idAn nf wMe ifirperienee tn the u.*e of 
vibratory massage appaTatu^ 
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No* 3 Victor Massage Outfit 

For the Alternating Current 


PaWBlfrfl Jafit si. and lEH* 3 * P am 


T 


I HIS mitfii dif¬ 
fers from the 
Nn, e outfit 
for ahsnial- 
iiiK current 
only pi x Lij iSif h-aTi- 
dJe futiiLshci The 
Nq. 3 handle im- 
jttrts a lateral rul> 
bEng EEK>ved«tit 
the appl 
— reryu**fu] ias 
i aeisi! and scatp 

III^-hMiH^C. blLt of 
quite- limited uppli- 
cjilioEL in the medi- 
e.il E-i.-]iI. 

It 5$-ns! l_Litin- ,i 
d]e for b«b*sn, im¬ 
part Essg lls it doe* 
pred«l) J the move- 
afcient dflsiresd Lis 
their ^nrk. 

£t is Lhe simple 
in construes son tif 
uny handle oil the 
market ashi, there¬ 
in re, the most dur¬ 
able. The moving^ 
pAT?- are mailt of 
i!te best tool iteel, 
h ■. rd e n ed a ud 
ground to- fit P The 
pcde&laL i* else- 
where ttcscrjTudt 

I'cicir of outfit iuritti three rufilwr contii for bo cyde cuir=tit 
price inlditLomil for 125 or l A3 cycle c uncut - 
I’ricc of pedestal , . ■ - 


a UfP 


\y 


777 /C 


hl- YPTOXE t 
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No* 3 Victor Massage Outfit 

For no or 420 Volts Direct Current 

PjSltSUTL-U I'JUt 31 . 1903 


Price < ■: Mciirii vi c la t ; rubber cants for no volt currc nl 
Brit* "S outfit 1 with 3 nlbber cones for mo wit current 
Fyirt of pedefttl 


T H Iri oulfit dii- 
ferf, iroui the 

No. ] OILlfil 

for «lir*: cl c 14 r- 
r*nt only aR hJ tfit 
bundle- tUrtnylaed. 

Tilt N0.3 handle 
imparls a laUTiil 
rutting HiQvcm piai 
to ttu applitatof— 
very useful in facial 
■laid scalp uta--.1 - l% 
but of q uite limited 
application iai the 
medical field. 

Ji { 3**1 ideal han- 
die a"orb;Lfbcr>, itq - 
pjraLux 3* it does 
precisely 

KD CEL 

(hear wort. 

It i& the e-imple&t 
an construction of 
any 1iflndtc on lie 
market and, there¬ 
fore P the ulo* 1 dur- 
•ildt. The muting 

11111 WcJtfjlljC pill* 

.ljl' anade oF the 
best tool steel,, 
hardened and 
ground to fit. Tin- 
pedestal h else* 
^bere deserilaedr 


£70 00 


"3 ^ 
ao 00 
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No. 4 Victor Combination Pneu¬ 
matic and Mechanical 
Vibratory Massage Outfit 



Prated Ed, a-,* L?Ete:s Fjterrt: Tals-aiSi and othe 1 pj.t-rn.Cj I'en-dinc 


E J t[ec of outfit eompEelc as shown with at! attaclirncnls., 110 volte di¬ 


rect current *u0 

Price of same for 220 volt direst current T T + irat^ r 

Price of motor and regulator wElbout atttclunenla, no volts , 50 00 

Price of motor -lgliI re^LiEjito r without attachments, 120 volts 53 m 

Pride of Xo. t itMSSUge baucHe with 6 applicators * , ^5 of 

Price of small pneUEtui massage pump < + , , ■ 15 00 

ESfltt of pneumn facia! and sltin massage attach m enl + . . 7 00 


Tbh outfit ceipBiiU ;l s-periftl motor, with double speed controller, si 
ppsnmatfc pump vrhh special attachment*, ;Liad the N"o_ 1 massage handle. 


(C) Jeff Behary 2019 


71 



























f?K South toth Str<r(, Philadelphia 


73 


T HE motor can I* operated at any speed from swR.P. 11. to fi.oooR. 3'. 

controllers arc provided, one for Uw pnjttp i which for 
SOUL* wort urn Hi be opemfod quite alqwJvJ, and on* for the vibrator 
luitidlc: but one of theM l’oju rollers is xboirn in the illun;ration, the 
oLber on* being on the oppordtc end of llie unu-hi up. 

Tlie pump is mi constructed that »tir length of stroke from nothing to 
1’, iueheE con be obtained os desired, and cither of ionr hum emtQb obtained, 
vu.: Straightexhaust or derttion fordeieloping and bnildiug up tissue: mi&- 
titm with release. a very eim-M movement in ear massage, n* well as a very 
pfoa.Hiii ¥ *fcin treatment—the effect is a slight lifting ami dropping of the 
membrane or akin. alternate -►notion and compression for vibratory massage 
of the eardrum, eve or.skiu: ntul lost a succession nf forward Impulses or 
compressions, for forving the car drum inward, and :ilio for driving the 
biHJod away from the port under treatment. 

For ear massage a n otoscope is rsijuired, and gluw cups me best 
ailapEcd to eye treatment; neither of these attachment* arc *h(iwn with the 
oinrit, a* none bul eye and ear specialist* weald require thetu. 

The attachment shown in the illustration in connection with the pomp 
is SKI arranged that end pie*-* of different shape and sine mne of lhem robber) 
c m bo it*ed. an itir porbbtt U provided lit the handle which comes just 
Unfertile upemtor’s thumb, thus giving him perfect control of the air without 
regard to the ttintorta silk covered how leads to ihe pnmp, 

The vihrnlwj- masiape handle is the No, i physicians handle described 
elsewhere, 

Where the massage work If to be confined To the face uud head our No. 2 
handle will answer all purpose*, it i.-, the same as the No. i except that it is 
much smaller, being nLnot onc-half si**, H possesses all the adjustment 
cures of the No. i. but ilrtes not deliver vibrations i*f stuTnHent vigor for 
_|ciicrai work. It is Jio.co lower in price than th* No. i 
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A 'F. 1 5 70XK fiL PX1 Kit COM }Vf - V i ' 


No, 7 Combination Pneumatic 
and Mechanical Vibratory 
Massage Outfit 

For Alternating Current 

Patented i^j Egajr ffrttftat 37. im 



« 

5 *» 

55 op 
7 e, : - 


TricB of outfit without gtUctTnente, a* si town itt £ut. for Ift| "o il$ 
volts, <xj Cycle, atterua.tin.jf current. - 

Addition*! for or cycle currtjit ■ 

Price of So, t or No. 3 «u ishrc tuiiiillc , - ■ ‘ 

price of pnetttB*' and skin ma.-siige attachment 

tfa« outfit 1«« lUtudbmtttd 1* Jaagiiftl fa. give lire an tend** «%■£- 

cjiUy, Tv'hcre ultennUimK cht«ui only Is miiliHt, as arc obtained with- the 

No/4 Outfit ofl tlic diTectcnrnfi«. . 

Thv iJiicutnn niisttec attachment asstiou-q in cuumsctron vrtltt rise >n, 
4‘outfit is to lie attachnl t*. the masseur pump shown in Cut, »ud any of the 

Victor vihKLUjf handles eau be ukkI. 

The speed control is perfect, cos tiring 4 rasL-je of front 6ci lofi.Ouo per 

n Ulll 'riaiet in opention, artistic in deafen, finely finished perfect i* 1 

ev^-r^ fletaiL 
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*35 South loth Siy<PhUvdttphia 


Foot Power Vibratory Massage 

Outfit 



3'riix- oraiplele, a* ilttmrainl with eiihvf Nr., l or y it , Ji vibrator 

handle aji«! A applicators . _ a j ; ( y> 

Where no electric jxiM-cr bmutlM the Victor ft-n power vibrator u-itl 
Ik found almost ns effective ns the electric vibrator. Hr jjn (tin^ tort ]j u ttlw I rntlu 
L’ffrjrlnTs fpi^h hh 4 / * * 1 vib-Jiilniii per imiiitte ran lie obtaini*! with (life outfit 
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p h'EYSTVXE ELECTRIC COMPANY 


Portable Massage Outfit 


Pahdlrd CkTubfrf 77, 






Prict of complete mum xhimn for 11 m vb]L itErtcl (ftcnwt 

5 J ric* of complete outfit as siirjwn int 1^1 to 120 vok -va cycle iht-r 

nntai:£j L-urrCUt * *. ■ ■ 


_vS 5 IHI 
m i^i V - 


llluatraiEoa] shows Uie VwTs*r Nn. I yilprulur muuuttfl in jculi*ia7ilj!2l 
mfiims pue, 


A el ji li aLi~1 m i 1 uti L plu|f is proridctl so i5j.ii Llit isLLt£t l-j.ii be alUiclitil wilEi* 

1 i'.lI Unable to any rlcctric Uf£ht socket- 

The cjw.- i* a arrnngtil as to HtfltAiJi Hlv vilmlor iu as small n spate ftH 
possible. The ^11 Life • ■ IItJist. iucluilmg ClfcEC. Weighs 4 a ji-Vb.Uijs, r J1u= lajfllHCJTLC- 
liiiii itf Ole case is clearly iqnEkuteil in she illtLsUiiliou. 

f; 


1 
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7 S KEYSTONE FJ.FXTRK COMPANY 


Massage Applicators 





Description and Price List 


NfI Soft ruitji&ET conc> sntalE cup for face , 

No- ; Soft rubber cone, mediom fik forgeuonil application 
No, 3 toft mbbtr cone, ^tr,i largr for abdominal and general 
appliances , , , 

No* -| Soft niTiber Cone, adapted to mastoid abd bead 
^in P Soft rubber e^nt_ facj.il application, especially around nose 
and eyes , 

No, t Sirasgbt probe for rnttecras membranes * 

Nor 2 Sttaiglat rectal application (inteniBlp . 

No- 3 Curved applicator for Ihnmt Hi»d cHrrcd snrfnc^s 
No, 4 Rect^S for ftittamai nst 

jffOi 5 Hani rubber mtdiiifli for hitticutar Yitmition 
Nip, (i Lbth* coxntfr-ntcd tnld*r iltsc. for jiinJpttiEnHl ittrolwvge r 
No_ 7 Cushioned applTenl^r. gewod uorit - 
No, B Small onrrn.|flftt^d tun! rubber disc 

No- c. Probe foruuHSWn nHiitbnWA svjtti spring to lw*ca severity 
of vJbfatioftfl ■ - , 

No, io Rectal applicator tuters^l with ti- lesaeu severity of 

vibrations r 

Ni.«_ e s Probe made of stiver wire with to carry medi¬ 

cated ribbon - 

No, 17 convex fyird rubtrtrr muscle roller 

No. T3 i^T^t i:im4"Lva bn rcl-bcr tuuselt roller 

N'r*. 14 I.^rge conwv>.'linrd rubber heart applicator 

N"^. ]_f| nppHc*tor ■’dugere separated! sufficiently to &pcin the 

H-plhte - m - , _ - - 


So & 

I OO 


1 75 

1 00 

I 1x1 

"5 

75 

1 on 


75 

73- 

75 

$ ft 

75 


1 2s 

E SO 

1 40 

r 50 
] 50 
I 5* 


I 35 

^ ' 
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1-4 H, P. Motor 


Accompanying cut -shows the style 
rliL*Oiji"u.t tihurtl for eon troili itg die speed" oif 
Hie E 4 r and M II, P- motors, The rcsist- 
icu ee wire ins (hese con^rc&ll*rs s* wunnd 
upon HsheFUm cove ml n:*inl snail 

mounted s^ to fccilre the grcntetl radi¬ 
ation. Tlic crmtainiiag bos is o f perfOPntril 
metal; tlie top i?- innTlieHwl fdjire, 

1 hi com Title tit-Le material e^ier* inU> ftn 
(Oahlmt^jon. 

TIje traveling wnintt* :ht<± so com- 
strutted tli.^t perfect uOiliill-i U wikfld, 
each otic being forced dnwii upon the per¬ 
manent conHae^ by ffpST^t MTir-inj^s. 

_431 part-- are nieely uni^tied in marblr-. 
Japan iiud nickel. 

| B ric* T . , . w , ? 9 00 


Mce far * 10 vrit dirttt entrant # 37 ™ 

" -- 220 . r 4 t 50 

B< 11 5 OO i + U " L . * - 4 r r &J M 

Tins machine, in connection with our speed pftntroUlBg rh enetiat„ was 
r«-petLa 31 y dfesigiirf U*t opcruEEii^ stAt'u’nidchine^ and sbere is no motor on the 
naarket so wrl I adnptecl l nr til -1^ \a ssuf wort. Its spe^d lleuI tr perfect co n t rol 
ah that a.uv speeddtsin d enti lit? obLduetl It is so irOdKirhcC^l Jhnt Ji will stand 
:l cousi-dorable overload :nr over an hour with mi I suffering Ohy iIjliej This 
is an Important feature .1*1 in X Ra_\ work, where high vniUtiiM iub<s n,re heed, 
civet y H, P. is oMSUsiisiwiIlT required. 

The motor iron clad r durable, quiet in 'iperalion and finely finished 
in Japan anal nick'd. 


Speed Controller 
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25 Point Rheostat 


Thin rheostat. 
used in 

Cflim^CtLotUVltb 

cmr ifeLotoas for 
tilapte worlc Icl- 
slirc-. 

/ f/ff/ spc rrl 

iiLution, 

A il c ff erettl 
resistance is ry- 
ijutrtd for stats* 
ns Aeliine oi 
different si it* 
3 nil tnalccs, and 
when oritetiug. 

a djCSCriplum 03 
- 1 ic 
inaeLuue that is 
be owsitcd 
sliouEd he amt 

tLri_ 

Price * ?T5 00 


1-2 H. P. Motor 


L 
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Si 

*7 

12 


Pliqe, wand for - + -' * 

ytict ,. wnoud for 2io volts . 

rrfee of motor woaaicl j'of 500 v<ijt» 

T'rEce of controller for ato*c - • „ “ ' . , t 

iSuf k H, F type is endows, iron cfod* du^ prooi, slow speed 

' f]|p e arc self nUlia^ amt the constilittiftti throughout is of (Sn* 

b«st r imMug dnmMUty and uniformly tsoncS sendee. 


3838 
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Friction Speed Controllers 

For Use in Connection with Alternating Current Motors 

of j- 4 H. P- or Less 


j.rpi.i nl Eqe- 




cf- 


Hie fact that the sjifeil of alternating euirerit of tlie induesum 

.-u]] not he controlled, m.ittsit ntcttsJry Id iaterpoi-r saute uiEchanicnl 
between the motor mnl the machine operated where speed control is 
as with static machine*.. etc. 

In |Ilc Victor controller the motor is belted to the Urge frione.i disc, 
i uH a grooved edge to Ijiksji round belt i ibis laTge disc transmit* the 
N> a smaller Wher-iacerl friction wheel, at a right nnyU to the 


OUC. 


TEk -mailer wheel Is keyed to a shaft in such a war as to admit of its 
ri'A-ei.1 laterally along (he rihiLfl r at th* mme lime enuring the shaft to 

The fiulley to which the maclim* 10 he operated L bolted, i* attached 

fail of tbi 5 thrtft. 

Th* -mull friction wfa«l is moved laterally acr'^~ the face of the Urge 
tr;v,ins of a threaded carrying a fork which engages tlie sitLull 
nvl is prodded with a era ok Tor operating it- 
- adjustment is provided to repnUlc the prraart of the Urge disc 
Hie operating wheel. 

n.itmc of the wnrfc performed by this appaOliUlf feqtsirrt Uwl it 
perfect =13 incchamcal L-onstmclioftt if L-Incic-ncT, dnntaiilT i L ”‘- 
i i fAiation ate to be obUiflifl - we gyarantee that it posMsssts liIj 




























r 
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Nelson Static Machines 



16 snd 24 Pljtt Static Machines 

This machine is conceded lo be the finest regular machine built iti the 
United States. It is without doubt the handsomest piece of furniture ik „ 
physician cun put into hi* office, The case is of selected fiwnrlet-sinced oak IK. ^ 
selected for its Irestitiful markings. cut ami joined by the beat skilled nulrm 
cubinetimalitrs, stained nod finished bp men who ure expert jti their particular 
line. The case in ornamented by reel cairnngs, not the p;iate imitation so 
commonly seen, It. is fitted with ?i-ioch French leveled plate gbisa. Tine 
rear kgs are left square to preserve rigidity, so vital to a niacfaire of this kind, 

Frirt>'- 0 . R- Chicago. 16 plates, Style Advance , r , ftiflOu 
“ o ’i 24 " '* . 275 00 

Price Include* X-mt outfit electrode.*, etc. 
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Nelson Static Machines 

Continued 


Style- ‘-Standard" igo$ 

TLis machine is as itt name implies—Standard. Wliite it ha? ie* >>l ihe 
fiLiicv touches of the 11 Advance," it ls etiU equal to the beet fiur cotnpeljlors 
put ip- its important features are two large com partm elite in th* luiw. V_erj 
useful for storing of Crooks's tube Fluoro scope cords, and otht-i accei^orits. 
The mechanical equipment is practical!? the same a? the AdviHSt/' We 
liaire i 2 EtiL ciTjuUeil them largely over Che cr-unHy, -i n -1 tlic-y hw*? pr&ven the 
most popular tnacktine of all. Hence the name Standard. Thn dtfe in filled 
with Frenclr plate tftas* !■ * -i neb th ick n nd beveled, 

l a rice F. 0- 5 , Chicago ifi plates - - l^oc ™ 

41 41 11 24 4t , . ■ . B 225 oq 

Price sncLtir|u--- yi-my tiulJEit ai listed below. 


Style --Capital" x§D3 

Wc have designed this machine to meet Low priced competition. 
’LediauicfiSly it is as good a* *ssy tMacfrih-c oel tbc iJancSicL, bnt leas attention 
has been paid to AppWftllcc, [i is =1 verj tiamj.-kwaie machine. When 
desired* it as fitted with our slew grnuntlittyF liar, which is suspended 
above the condenser hall*, H njcpaa ih^v with Lhc usual arrangement far 
grounding when the ctimot to l*e used EtLeTUpcLiticallv, 

This machine is ElUittbltvtMl so wfib^iud the wear and tear any inex¬ 
perienced man may give it e^SUd la the Wglie^r price machine offered 
m the market. 


!"rice F. O, ft, Chicago, 16 plates 

■ j 14 4 1 .-, | M 


. I 1 75 00 

200 OO 


Price itHrltnles X-ray outfit. The outward diiliflensigns of .ill our differ¬ 
ent mnthinea are practically the We place thv platen clo^eaibEjrc^iifc- 

rmci. The 24 plates occupy in width only 12} 2 inches- Wt tnuaimiie tiro 
leak age thereby considerably- 

fJur "Standard," JJ Advance" altd ,J Capital" ard iu height 6 

feet 3 inches; length, including drive wheel, 5 fet-i 5 Inches; v.idth of tabic 
lop. 3 c inches. 

1 Lils^e Mueller X-ray tuW r 15^7 inch Fteltno-Cyamde of Barium 
FldOnMCope universal tubeholder and a pair of rubbef-caetfirf connectors. 

PLATFORM Oat, finished to match ri^E 27* 36 inches. round 

■n^os-nefs, /iant mMer legs 6 inches high. The Jtg.^ nfe secured by screws and 
■■ l 31 not lucak off- 

STAND, Has n bfity r-nliil metal base. The stand is made in tvv^ 
r ^T Is telescoping each other.' The rube holder has eve rv possible adjustment. 
Th- crown ^nn and ctowh rTt into thr: same holder and may be suspended 7 
feet j inche-F n1^>ve th? floo^ 

Hl.HCTRODErf art in nntnbar- Have hard rubber handles and 
average 20 inches in lenKth. 

Other accessories included in the outfit arc: Shepherd^ crook for con* 
Meting machine vHh phic forui , 2 pairs of jars, large and entail erwu ama and 
acta. 1 pair insulated eordi, 1 pair silk tinsel cords and a coil of insulated 
mm for p^rmanenE gs'^tiMdsug, c lb. sheet tin foil for protecting healthy tissue 
is X-r-fiy therapeutic*. 

Siisedf Ttvob iug pistes jo inches in diaintt^r. 

,L - statiPimify m af 















ay;J 5 mvvr elei tric company 


The Columbia Static Machine 


T HUS Siatic Mfldntlc is one of he *t Uin] mr.sl reliable machine* nutlin- 

factnreii. One of (he- valuable fen tiaras of litis mpehine is the self _ 
initialing devteL-, which enables il to t* operated nt nil tittle^, 
especially in damp weather, which makes it far s-uperior lo alt other ' 
itioke of machines, excepting the Nelson Slatie Machines, which hrtj£ 
this ^3 tn et feature, 

Price F. 0. B. [siiiianapolui 

St^le At 2 PUie with electrod** + . f 2DO 00 

,L 14 l6 " “ >P - 4 ■■ - + » 

Li it -II- iM ** + .*■••■* 

B |1 ' “ '* “ , 4 

■' <' 16 l< " “ . , . . 3j0 oo 

H *‘J( 11 '* J1 . . F F. t r 37S °° 
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{Jj South to(fa Stivci, Phsiiidcit>hsa 


X-Ray Tubes 


Fig. S jihcp^ the Slnmdiird Imported Muller N-ray tttbe. They are 
L-i juall y'well adopter] to SuliEu; Machine or coil current. Il as made in f*nr Si?es. 

diameter of bulb, j iaaches. price- .... ?I 0 ® 

L - 4 LB E - ,L “ “ . . . tJ £u 

.. ^ fed LB fc - jjjg “ . . - * TJ 

.. * <’ -■ m i» 17 5& 


F^ r - 9 

Fig. 9 represents the modifid Gnnrllacli lube. 113]^ & aTuaJJ nuxlliftty 
■ u!>c iillachcrt to it into which is scaled a abort piece of indlAiM. This m^cal 
b if ".tic property" of becoming slightly porous upon be bag heated and thereby 
lo w^inff 1.1 it vli-c.lm.lill a cl the tube. 

Directions accompany each tube. 

g, price „ „ < .£12.50 No. 5. price * . . . ?lj jo 

* -I- * * * - 15 oa *■ *. ** = ■ - - T9 » 


Fig, Co 

ri-j 10 shows 1 hr H. is UuiTtml rcgwlatiiiig tube. This ii the netn-r of 
ir:nr- r j u pnduditg 3i-rftdbn£^. By rn-eAU* 01 tile auxElEicy l-liL ati 1 ik 
■:-m Hn- vacaarti y be rmi^edi or lovrevfcd J il ;l few seconds-, allowing 
4 " nr V*r.iVA nf relay degree *F peUetraliOB, Mav E>e Used in DugnoSlB 

jpby ■ iN-my Th?r*py with -eijLud efficiency. These tubes me of the 
in .ri g]re-h. 1|]«WSUJ5‘. 


1 
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KEYSTONE ELECTRIC COM PAX Y 


Vacuum Electrodes 

For High Frequency Work 

Pitrutrf October, igat 

Special shape set oF Vacuum Electrodes designed by Dr, W, B. Snow 



T HK shapes of these lubes are much impmvtd npra, made of Lite proper 
thicken; as of ■glast., rath one correctly cttrvc4 for lire cavity they ntc 
designer!., anti they can be fined with out fear of breaking tit the cavity. 
The small seal-off Is iiou made on lop of lire liandlc, protected by a 
rubber op cemented on md i> less liable to puncture, The set con- ^ 
Inins tfcie folloivinK tube*, one each sor imgfttak rectum,.throat, n^se, uretlirb^ 
andgduetttl application, with .1 universal handle, 

Set packed in box . - - - - ■ - - Pc'™ 

Tubes separute, . - * ■ T 75 

Handle ". . . . . ?j 
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IJj ^v!(th Ioik Siftti, Phitiidiiphiti 


$7 


Suggestions of Value in Purchasing 
a Roentgen Apparatus 


I N installing a Roentgen Apparatus it i- necessary lo first investigate the 
kind bf cuaTcut jpsriblc : ■ secme for dpeiulmg th* apparatus, 

Ef you Eufttimta tnChtgh h* havt j u> volt Or 3 Jo volt direct cilrrem 
frnm Hit city service Hit Jrmttgeicicills ntz Vtry -,i:iLpl£ nod the COKt tif in- 
*fc»mng Iti l- 2t|?pnr^Iu^ is VOhsidmSlt ICWCr las price, rind Hfiy fcrTO of Itt- 

: -: r □ ptt c may ta* itntyj r 

If only alternating current ih procurable it may be nsed with * Web pelt 
ir. 1 i-rmptirr. as at ir wcLl adapted for diipostic iiatd ShrsgrapliEc use as wdl as 
■t treatments. 

If you cannot secure city scabies direct current it becomes necessary to 
storage batteries, providing Ihtre is a chance to charge the m. 

The IhtPl i nterna pi ta - foa - this purpose is a rotary mercury interrupter, 
t cIl with j.h cells of storage buttery would iaasurc first class results with a 
coil. The batteries can be charged by a dynamo jqving- direct current, c-r 
■mss till# is lmptks^tble a '■mall go-*- or engine can ' eim^I to drive a 

H 13 -J which WUI delivet ripe iiaceauty eurtewt for chafing. 

To obtain the be>’ results wiitlj Bite mating currents itisactuhary to tL^e 
tor generator. This couslsxs of an alfcmitiug eitfrent mulm wi the proper 
which drives a direct cairrent generator and supplies curreast at a an volts 
tbt coil- This method of operating a toil Is also used foi §00 volt 
: currcaU. 

With regard to the si^e of coal which wall tfivc Ui* b*sl result* wr wculd 
1 xeconimddi using Ji coil of less than j z"' for general purposes, unci with 
- - n Is quicker and lieller remits may be obtained, ItccsLi&c ^3 tbt greater 
1: nf rvterve energy. 
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Mercury Turbine Interrupter 



I N llie al-ore tvs show llie- Tutbiise Inlerrapter, wbsdi 

i5 usual!v driven "with -i 1 FOvolt n 1 <■ 1 1>r_ hut it tttnj" Ik ope-rated by AH ulttr- 
UBlinjr currcaU niotflf ot by a battery niot*^. Thin mLcrrupW tmy be 
used with all of our coL 3 s or wiih irtlnsrmute* of coals where :i lur- 
Ma* ; n W crlJpLt r U desired. 


For l so volt 

ifc 3.20 11 . 

4 ‘ 5£Q hi » * r - - - * 

With battery Motor .50 Vflll ■ ■ 

Frimbry tlLL^rtsis. cau be Supplied by Hnllem*- 
Witli AlterMling MatCr 5 2 or iu_| roll „ 4 


- 5 75 ™ 
13 d 00 
S5 Co 
Ko OO 

* loo £3 
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South loth St wet. Philadelphia 


Scheldel’s 12-inch D, C. Coil Turbine 
Interrupter and Table 
Switch Board 


00 
7 $ e* 

2J CO 
12 SO 
OO 
i 50 


12-inch Equipment 


- IHiect Ctirrtiit C&tl ♦ 
Sfercury Interrupter 
"tut . * 

trrsil Tube standi 
nv TuM* 
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fjj Snuffs iftfh StfVrPhiladelphia 


12-inch Coil with Turbine Interrupter 
and Wall Plate 




: HAtldlfefrd Pfoic Eqaippnt \sith 
Jjw? Volt Meter , , * 

_ * B Ammeter P 

" Rhfohtm fur taring Cp rnmt in Pratarv 

RlHostst For Regulatifljj Xiu»% of Iatdtrti|ittftttn 
’ ijotar Switch 

E ‘ Foie Chuu^in^ Ms 

14 SpUt Seciiiui;! TSmatig 

I nsrapttefictiu Lamp Brackets with Green PorcL-laitL Half 
Shades . * 

Nwtssarv CnnuiKtikJg F*SW , - - * £150 00 

e 11 ** fSqnipmcUt trftli Wall Plate or Table . , 422 50 


Wall Plate Equipment 
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KE } 5 T( IV£ ELM 7 AVC CO If PA A' Y 


Scheidel’s 12-inch Portable Coil 
with Battery 



Que 12" Coil Trilh V]brat*r 
“ 14 Voll Stflragi' Mitten 
'• Tube S? m thl_ Coixb, and Instruction* 


. faceT» 
75 ™ 

1% JO 

j*T 50 



























rjj Sun tA rath Sirett, Phihuiftyhi* 

Price List of Scheidel X-Ray 
Apparatus 


12 -tnch Equipment 

(me 1 i-iu. Direct Currc-eH Coil - - - ■ , - -, - - - .--- - ?1ft5 m) 

' " Rotary 3 [ereury [ n EcTTuplt-r . . . - - *■... 7B tHj 

** Rheostat... ... -***. - - ■ — ---- -- - 25 00 

1 1 Univcr.Mti Tribe Sumd. - —. — ----- **- - ■ 12 M 

Ttftei ji eli L FIiKireirt^Dp^ a* per affection. ?J97 51) 


is-inch Alternating Current Equipment 

See 55, 

HijC ti-In-r AtltftmliHjjf lIuffeM Coil ■ .- - -. .. J 15 HI *H) 


1 ■ khturtrtl.. ..< *-.+ + + -- SO 00 

■' Autoiiutjc Klfitrjlytic Interrupter ..- ...... Hi iMJ 

TiiIje Stand, ’Onbw and F]n«i™wu|w> a* pj*r ^tEecdoit. 5 U^' W 


"Table Switch Board Equljnneiit 

i me Mahogan* - Table eqn ipjxrd vdih 

i me Volt Meter ■ - - . + + , . * * -..,.. * -. * .. . 

4 4 A mmeter ■ -.... 

■ ■ Rliwslat fur fcfc^uktmk Ciim-rLt in l'rtmiiry ... ......... 

" Rlieoidai mr Keeiil.-uinu Nmnl.iL-: of rm*friiplEoaisi .. 

' ! Motor S '*\ lid i . . . . . - . . . - -. - . ... 

1 ' I'ote CIi-in^lcl^ Main S witch .- ■ T - ■ 

Split Second timing Jicce.......,.- . 

'' incandescent 1 .amp Brudf et Ec|nipptd uilti ijnzcn 3 oreebrin 

Half Shadu*.. ... . 

Necessary Connecting Po&Es-. -»- ..-.. -. .... >LS 1 ,v ) 


Wall Plate Equipment 

' nr MiiAelkcd Wall Mato Equipped with 

i nu 1 V*]t tffctor- - ■ ■ - -.*■., --..., - r - P - -. . . . 

■ 1 ArnttLirU- I" . ,, r . ......... r , . , r r . ,«,*■, x r , , - ■ - ,. 

11 kliec^il for RjegpEating Current in Prininry-...... 

1 R.lLLrt.istilt for Regulating Nusnlprr 'if Interruption*- 

" .Motor Sniteli . . .-■..--------------....... 

' ! Pole Changing Main Switch ------- . - 

l * Split Stcocft "Timing I'icci-. ■ ■ .. -\......... 

Tv. -1 Incandescent Limp SmckerE* EcibippH vL=ih Liwii LVireyluin 

ffrilf Shades.■.. 

XKfissarj- Connecting Swis...... 5150 GO 

iplttc IS-in. E([ni E?TiiL-riC with Wall HaUr fir Table ... 5-122 5 h 

Standard Coils Without Interrupters 

„ CoEl for Direct Cuijcnl .. - ..... 5-100 00 

. ..... ISO 00 

S-m +,! M ......._____...... 185 W 

a “ A tlA-narjlii]^ Cw^t................ . , ,, „- 150 00 

AUena:iV3ng ^itiL Umct Current ..,. — .. , - ..... 185 iw 

- “ - ..... 325 00 

■ , ■ a x . __ _ _, 54 KMJO 

..+*■■;*>*-* moo 

.... 400 00 

“ ---- 5 TO 00 

" *■ -- rr ____ 600 00 

---700,00 

“ “ M " __ T T* ..8IJO CXI 

B1 “ .. 9l"»0 00 

tV-aLI Plftti o- Tahlt SirLte33lx>aj'3 can be fumi^hwl, whh nil «3*fetjef Cd3^* 
KitCr> i>f Complete hqaSpaaEe^sT- J^e- Lurjfi L">:?E3^ oti application 





















































A 'E J "-S' /■( >\fi hlL Ft ’ TRIC CO. UFA X i 


Price List of Scheidel X-Ray 
Apparatus 

Continued 

12-inch Portable Outfit 

iHnc 12-fit- Coil wLtli Vilnalor . r . P . f-tfHl' 00 

L1 14 Volt Storage EMt-eiy - - .. *.- - * -- ------ , 75 00 

L1 Tubo Stand, Cards. and IiiEiruCLiitfi* -■■■■■■■■- 1 - 5 h 


S &7 50 

Table for Stifle - -v— . T . . „ T . . . r ... - ------- - - - - ---- 

o-inch Portable Outfit 

One S an. Ceil wfilli Vibrator..-. - * - ■ .. . >125 |V * 

,l K Vo]l ^^ 13 -ukk Battury ■ ,..- ; . - .- -- - 

J_ Tiiliv Sl-itmI, Cords. nind Inslruclin-ii* «- . \i 


5175 5*1 

Tahiti for smut ... a ..... . 

Msrcuri^] Turbine Interrupter 

[■ i^r 110 \ lilt ■ ■ ■ ■ i ■ ■ - ■ ■ ■ - - - - * > > > j j ■ - ■ - i- Sj 5 ^ ^ * 

" iJU lh . . ... SO 00 

550 M .-.a ...•---*-**« —■ . 65 W 

With Buttery 3 IaEur ( 5 B| v*ih i. ■ , * - - - ■ ■ ■ : - ■ ■ ■ Simhi 

"lYJmfLfy CatafL-tn can Ik- s-upplicd iay EtutUni^, 

WaUs AltenrrttiTi-^ iiuioj 1 52 op Hd Y.iH ■ ..._. --»■■<■--- l Ml lllh 

Dip Interrupter 

For JUi Volt dcroct CPifHat- ........ . . ■ * ■ • ® 

■Siime r_.ia hw funusbed for any VoltnFf?. 

Equipment for Skin Treatment 

On | SpwnJ Wall Platt „,■- . - * - - - - -.. it JO ^ 

4 " ls-Eik* Oiil, Special \VWifI. - ■ ■ 24500 

Ja iJip Icitertrarter for II " 1 YuU Current. - - ■ .- - ..■ 

*" Tube Stand .-. - . . ■ ■ .- — -. ^ 50 

,J S Ctll Stara^L- Battery. ■ ■ . .-. ---■ j - ■ ■ ■ -■ ■ ■ -■ AH ' 


Cord* suid iurcv^rits. 50 

Tubes at nil FlmiroBctipes ns per -cEeCEiflfcL- 

High Frequency Outfits 

One High Fotetittiri Condenser with Adjnrtu^k SpArk Cc .tps . - f 17 1 N I- 

“ HtgSs Frequency Cwil -- - --- . ... .. ll ° 

“ h Ifisulfilcd 1 liilfsrftH ■ ■ ■ ■. r r . .. .. . . . .. . r . ,, r . . - , , , 

■■ Sft nf KtrrOEPthUli. smell it*. \kf*l}’ Til POilt, ClITVoL 

rrtihifll. Straight I'rchliriL and Vunseal■ r . ■ . 16 ^ s 

(inr Foot FbLEf, iLiiiL Knurl Elcetrndes .- ■ 1 00 


S7S ^ 

Cord 1 Can! Uondtei. and ltLstniizlir.ns 


(Jell. 1 HI^Ll Frequency Table ..-.. ?9 ihi 

Frequency EtiscErofic Ikmfd , ... .. 

|J Hi^Iji Frequency E)Adt .,, T ,-.. fi CKE 

SeheaiLul Hleclibljiic IntntupieP -. ■■ ■ ■ 00 

Schm.'iricr AnEonuitif IcuerPifcpser ... . 1 M IM|i 

Univ&risal Adjusi^LUJe TliIju Stand.- - -.... r - - - *- 12 50 

Adjustable Tube S 4 n»rl. tB ... -.- -- - - - f .. 

for Table.. . ....1 50 
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rjfj Swift toih Street, Philadelphia 


PJ 


Fluoroscopes 


Price Li'fit of FlGurasco-pcS With Platt rid-Cyanide 

of Barium Screens 

5 si 3 i nuhr> >iVr ... ..... ..._*. ... ^ SO 

6 it 7 i Ll lilies hl:e . . . I , , r r r . t i I T , r r p .. t r r r . t r . r r r 10 00 

A V ^ in CTl t? - ■ - I 1 . ■ II . 1 . b . 1 L . ■■ ■ . * I - L J J I. I LIU L L 4. ■ i— 

PiatinO'Cyanide of Barium Screens 

sbe 5 st 7 incln^. plain. anmcHEil'nihl. price- .. f 7 00 

* * s " ! t! “ ..™.. —.. $ ,w 

Eiw 10 k 14 - M iB *' ... -- .... .* 14 00 

Tlit-vr %L-rct-3i> art i:.'L 1 in>r rdufordnm tiir s-liadem in kai.Iso^faphy_ 


Cramer X-Ray Plates 

tbwd Uy the JtfOmflltflt t^ptrl:- llm ration t diL- l“niCcd £lalt* :g»>! 

Canada.. These plates ore reliable. LuiifrKmi in rirsolts and easy L>■ manipulate.. 
j rhc >:Ltrif ilt-vtlnpdr and G^Lu^ balk it—&3 tatf iHlf BANKER ot CR( rtVN |4atu^ 
can ji 9 sg in- uswl, but on account ol litrfr extreme £cn&[rivcjp»?. prait c-iutfon 
mflUl lie txefeiheiE u-ktie liBindlLni! ami rievelijjHug, by not cat pom]' more than 
is flctanlly ntots sinry. 

W* have ilLsen-jtilLLiLi twl pocking these plates in the paper envelopes, as 

this cotitocl «f |Sftptr :uTcct* eIil- ^njEUsed sttrfri« itntl injurs didf kcopCny 

<]Uu]LLii. r H. IVe, therefore, furnish the envelopes eojwtjlu. l 1 y ; hitr* which ihv 
plaits can Iju readily as requlnyl for use. 

Special List per Dn^en 

W\ qtfutv ikL-iii with 2 ;tnd 12 wls ni hhiL-k mwl ^rjis^c envelopes, but 
unites specified mil ^eml with Vi envelope*. 


Wiilt i frcES 

S J=.m*e1ap« 

5 , , , , ..». $ 0 65 - 

7 ., 1 .. 

S..I - .. I 25-* .. 

&& . 1 65 ,,,.. 

11 ),,.. 2 10*. . 

lu.■ ■+*■■.«■■.,™ in 2 40-^-*-,*^--^--- 

12 --,- --------*. -S 20 -.P-,- 

14 . . 6 «U---- 

17 -,*.. . * 00 .. p _ .... 

]a - '■ ■ 

2 (X... . 1-1 00 - -* 

22 a *. 16 50 ... 

24.-20 Oft . . 

Packed r 2 doBcn in tflcli 


Tl'SiH 1.2 ScU 
Runtops 

. .«? o S 0 _--_ 

.. 1 40. 

1 S 5 .» . . 

lil-p-,-.. 
•65 . . r ■ - , 

(Ml . 

15- ir 

25-----p 

_ . 


2 
2 
5 
5 
7 
11 

16 4tl.. ..4-. ........ _ 

17 25 .. . -- 

20 -W - - p-. 

24 ^3 i - . it . ■,. - a i . ■ ■ 
l*ix 


1^1. Ill 
Ct-^e 

-20 

.12 

12 

p Si 
6 

- 6 
2 

. 2 
* 2 

■ w 

i 
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p* A 'EVSTOXE ELECTRIC COM PAX V 


« 

Valuable Books for the Busy 
Practitioner 


Prict Pw 1 .pl M 

NlH.hl\:llljfl-r'n SlKtTTKliifrmiMMlIiaJ I'fSLftkt- .. . ' 1 “^ |l 

linyi y Kl^Hriiv. lilt- Mttliods of its Eaip]^™aMt in Remm-Eng Supur- 

llnon- 1 [:iir. iaml i Hhtr Facinl lESemi^Lei . . ■ . .- ■ - ■ ■ ■ 1 m 


Tin- Skin, It* Care mail Tivnlnitist, Ammlinv Ep< the Midland System, 


Cloth . t _,_ Jt .. . . ...... . . r . - — ■■■-■ 

liltetHfttlotml Tfrst-lkHA of Med leal ra«tn»-Ptavi<te ami ^Hanpb. 

Cloth ..* —. -. . . . ..- 

kiny, liJe^lrirfly in Medn'inc arid Surj^cry . l.. . . -- . - - . t . v« r . . P ■■ ■ 

FTnaeir—OrcLlin—P'ArMumd, Hiuli Frequency Cftirwits. ■ ■ ■. .- 

MIMiQ-, CftttscTvalire Gyn toolw>“ Jitiil Electro-Thtm pviM Jc*, Clolh. ■ , ■ 
BEirtlow Massey* Imertlftlkina] System of h’kL-irtt-ThcrapcuUc-, Cloth 
Mniisell. Tlit Tmtiin-m of L> Electric Current*. Eutra Cloth 

Moucll's Klemcnl^ Cwreei Ttcbrquv. OolLl. r • ------■ .. . 

MaflfiU, A Syigtem of Fielorin] ht^tnictiou til X Ray Hellnrts. 

MonclFs RndltuellLs nf Mi Klein ^3c.it:L-=il lUccLriciCy. - - ■ -■ .. 

tfurtau's* The X Ray, r it J^Ecigraphir nf tin? Invisible. Onth- . *... . 

Dowse. Trr Uasttf:L“t --f Disease by FLy^eal Methyl-- ■ .- 

Rtf&wel K Seritl y iiii i ffl BiiH ...» P *-> . ■,. ■ ■ 

Rockmll, MetEgjal atnj Surreal (?*« &i filectrlcfly . — 

Snrrn-, Eloctro-StHlic Mtidc* ut Applirstior ■ .. 

William*. Uipi I- 1 fluency Currejjjs in the Treatment ■-i £»iml Dis* 
eases. Cldth ■ ■ - * - , .. * -«. * * - -»«. i p. - , ,. . - * ■ - ■• » - 1 -- * = - - - *■ - - j - j ■ ■ ■ ■ ■ ■ ■ ■ 
Will filing Rocnlgem fca>> in aiididH* and Sm^wy., . . 


] TO 

1 .li? 

5 50 

1 50 

5 50 

6 ■>.? 

* Ml 

2 50 
15 00 

t if> 

75 

h 

1 75 

> 00 "- 
5 00 

j Oil > ' 

fn ■ 

* oo 






J 
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JUr compressors * 

Air pnjpip attached i<» cautery tmtisformer 
ATr pressure c^trbjltt 
Alternating current cautery transformers 
Applicators 

Article on \ ibraUm’ Manage 


liut-tcry, dry 

V carbon cylinder 

" gravity 

table plate 
wall plate 

Boob 

ll^issi, Lair . 


n 


C 


Cabinet batteries 
Carbon cylinder batteries 
Cautery batteries 

batteries i storage 
k " uleelrudes * 

ban die 
lL knives 

altd light butteries 
m “ rheostat 

traiisformeis 

Chloride of silver fnradic batteries 
M “ galvanic J< 

" “ milliampere meters 

Coils, X-ray 

Comb electrodes . . , 

C(iiiinre«s?rs t air 
.Combined galvanic and famdic contToUers 
'* ■" 41 '% batteries 

'U doe Ling ciirils 

^oiit roller for diagnostic lamps 

D 

!agnostic lamps 
* I lirv-i t A:unent cauterv transformer* 

. Ury batt^5| 

Dry vvh carierj’ mid light batteries 

T in diSft engines 

bn it Kay thi md faradie coil 

1 b nn mo transformers 


i'acn 

54"55 

33 

5 b 

39-31 

77 - 7 S 

61 


4 * 

49 

5 ^ 

9 -[[ 

to 
5 b, 95 

4 2 

46 

49 

U) 

i« 

55'37 

35 

3 b 

2 7 

35 

39 - 5 2 

23-35 

20'a 2 
rfi 
S< 3 -v 4 

43 
54-55 
> 3 - f 4 

xy 

4 ' 

15 


4 b- 4 * 

33 

4 S 

37 

57 

t r 
rfl 


| 
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r 35 Sffsift ioth SfTc't't, Phiitidtfphia 


Knives, cautery 



P-vgc 

& 


L 

Lamp batteries, storage 

41 controllers *5 

" (Uiusi^i] S 8 

“ 1 flash; 47-+S 

4 f transformer • ■ 3 9 

Larynx electnwiRi 4* 

LeCItmclw batteries , - * - ■ 49 

Light mid cautery batteries .... 27 

M 

Mngtiets t , . - - - ■ 5 I- 5 S 

Manage applicators - 7**7 S 

article * . . * * 

machines + ♦ - 69-76 

11 combined, cautery and Light 34 

foot power ..... * “5 

Toilers ..... ^ 4° 

Masseur, eye and ear ♦ , . 60 

Mercury turbine interrupter . . . . S8 

Mlll tampere meters . . . ■ .16-17 

Motors. 79'®° 

Motor dynamos . . . * ■ ■ 1 5 

44 generator ...... 37 

44 rheostats . . . * ■ 79 - Uo 


N 

Nasal dectn>c|ta ...... 42 

Needle holders . T .... 40 

Needle holders • dceholvsis) .... 44 

O 

Otoscopes .... 45 

P 

v'lates, wall ...... S 

l 3 lates for X-ray , 95 

hieutmtlw massage . . . . . 72, 74 

Pneumatic massage for alternating current . . 34 

htusio massage electrodes 59 

Pocket faradic batteries ..... 23 

Portable combined batteries .... 19 

1 41 galvanic batteries ... * 18-19 

massage apparatus .... 76 

Pump, eye and ear ..... 59 

Pressure regulators ... . * 56 
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Into believing that they are cheaper machine■. Bo not compere our 
machine 9 with the cheap magnet maohinee , as our Vibrator a have as 
many advantages over the aheap machines a a the sewing machine has 
over the common needle. 

Remember, we fully guarantee our machines, and ire could 
not give a guarantee like we do If they were "cheap* In any way. We 
simply offer to save you money and giro you the beet Vibrator made 
Bo yon want to ware money, or do you want to spend it foolishly for 
a machine not better than ours hut which costs twice as much or 
on a Toy Machine that gives only the pounding stroke? 

Tf you Bend each with the order we will eend you Clamp #14 
for making a Vibrating chair, free, with any Vibrator except#!. 

This attachment will enable you to transform any chair Into a 
perfect Vibrating Chair, givimt ycu Just as good treatment as 
Vibrating dial re Belling from to flDO. Tuu can have genuine 
Ewedlflh Movement right In your own home without extra expende, 
and get the Identical treatments that are given to patients in 
large hospitals and sanitariums. 


*■ sond CHA3TS AED ISBTBDCTI0S6 IBITTSOI BY AS I*PERT,with 
each machine, so that you can take treatments in your own home. 

To prove ta those who are not acquainted with our celebrated 
machines, that the white Cross Electric Vibrator 1 b a much better 
Instrument, r d has mary advantages over ail other Vibrators 
and for the benefit of those who do not know anything about 
Vibrators or £r eatrleitv* wo. will willingly and gladly seed any 
cue of "ur Vibrators by express C. 0* tu , subject to examination 
and free trial at the pjtprtas office, We will s^rd you a brand now 
machine that hft.) nrver beer, used,and ytu can or en the box, try it 
for yourrelf asd fe-1 the word^rrtil panewating effects and ouratlTe 
power, Jvat the same as tf you came to our factory or ary instrument 
house to select. 

On pag'i 2B you will find a Hat of the diseases that may bo 
treated h.7 Vibration. Rvad testimonials on pages ES to (i£* 

Hole tlie advantages ours have over other vibrators ns shown on 
pag* &2, On 3V there arw ? jggeatlons for your guidance tn 

selecting a Vibratnr. Esad every ^..rd tbnut our celebrated patented 
vibrators, elt.J remember that after ws have intrcdtjccd tfcrjn in 
every 1 ocal tty, we will withdraw our special offer and charge 
the Tull cfltaing prte« for nv?rj't' , in£. We ref a* yru to page E5 
of tha aatftl jg for our financial responsibility. 


Awaiting your further favor, we are, 


ui ct + 

C, V. ii. 136. 


licet slnaerely yours, 

LTHBSTEOU, SMITH CGUPAtfY 
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What Prominent Physicians Say 
About Vibratory Massage 


1 * 4 ' 

Electro-vibratory massage causes absorption by contracting and dilating 
^the capillaries and equalizing the areatadon,— KAiogg. 

Vibratory massage reduces inflammation, stimulates muscles, removes 
P- pain, relieves congestion, and relieves a conges red area and starts a general 
J 1 circulation.'— Bwfler, Internal Medicine. 


It is recognized by the medical profession at large that pressure and 
massage causes absorption.— Osier. 

In chronic constipation vibratory massage produces stools in from three 
to five minutes when used over the ascending transverse colons, — MaikeWS. 


By vibratory massage the number of pulse beats may be regulated, the 
effect may be permanent, after several treatments the rythm of the heart 
may be influenced ; there is increase of diuresis and diminution of Dyspnoea, 
^Journal Amtr. Mad. Assn., Non. /pojj. 

Electro-vibratory massage produces at once the warm, prickling, burning 
sensation, and the reaction is always pleasant and agreeable.— Herdman. 

Take care of your skin. Massage is a wonderful help.“/V^ Hindhtde. 

Vibration or mechanical massage, as a placebo, is very good; as a stim¬ 
ulant in general I consider it good. The pneumatic vibration of the tym¬ 
panic membrane ha* restored good hearing to myself and many others. 
—'‘Massage in Trauma, ’ by Ferd. Engelbrectson. 

It is safe to say that at least flB percent of cases of constipation, whether 
they be chronic or acute, will be greatly benefited by vibratory stimulation. 
—BenjiXntin Huston Bromu 

The circulation in relation io mechanical vibration includes the effects 
upon the heart, arteries, blood, veins and capillaries,— M.L.H\ Arnold Snow. 


ElnliT*-: D.-.--iirvEi rift hi Jtrii ii-T Cm:^rr"r in tli-n Yrnr Ki | I , hv IJ-nd ■■Ifiim, Cu„ 

Thu OlE.vr «C»r BEm l_‘:h^riu.ri -iilT C» -m r;i i'--, *4 Vf fcp3|i.nff! r,su I' t' 


Th* Initrumv^r^ ^Ddu^ctured 1?;. I^DSTKO^l, SMITH CO. art fully pcoiict^d h\ 

LnjhrvL 5 tulle a lici rd oibBir pnieiati. 
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PaiQute.J Ifli IflW 


It Promotes Circulation and Stimulates 
Every Nerve and Muscle from 
Head to Foot 


Any Chair Can be Made a Vibrating Chair with the White 
Gross Electric Vibrator in a Minute 
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History of Vibration 



iSSAGE i* ft French word derived from a Greek word, meaning to 
kneed; the Arabic "mass' 8 pressure; Sanskrit "nla^h," Id press, to 
strike, antl is commonly known as meaning friction, igliins, knead¬ 
ing and manipulations performed on the tissues o t the body In a 
variety of wap, with the object of improving the circulation of the 
blood and general stimulation. 


1 1 dates back for centuries nod has been practiced by many 
nationalities in Various ways, bin until lately has not received the recognition It so 
richly desVrvc§_ 

The earliest knowledge of Et was probably obtained from the Hindoos and Brahmins 
and nest from the Chinese r and the Greek* followed. 


Cong-Fou b hundred# of years before Christy prescribed a regular system of 
massage to ward oif ailment. 

Hamer flOflOTJ, C.J mentions In his writings that rubbing was used For ttimu* 
lation. The ancient Greeks and Romans tsted masrage in cjisg of illness, to increase 
activity and as a luxury. 

After exercise Si was used to relieve pains and to invigorate. 


It can be found in the reading of "Vedas" of India.. It was practiced in Ancient 
Egypt and Persia. 

Herodotus (434 U, C,) mentions it- saying that friction was good combined with a 
little pressure, 

Hippocrates (450 R. C-J claimed that it was good for constipation and sprains, 
Socratc-E and Plato both S-uid that ' nibbing Cntl loosen ioants 11 and '^moderate rubbing 
makes parts grow-j while hard rubbing binds and top much causes pares to waste/ 1 

This should be remembered by ihose who buy Vibrators- 

Galen or Rome (150-200 B_ C- 1 and Aselepiadcs (100 H. C-) used massage, Celsui 
believed in it for chronic pains of the head and for invigoratiiSff a paralyied 
part. Hadrian, Martial Is, Pliny and Arrian and Orihasius also believed in masaage. 

Probably Herodotus was the first to give directions, and thus gave the principles 
for retionsE mechanics.! methods of treatment. He spoke of friction being given* gentle 
and slow at first, and then with pressure and more rapid. 

Hippocrates suggested the “Direction' h by saying to mb up, thereby aiding 
mechanical means and aiding circulation. 

Julius Caesar used tu Imre himself pinched negularlx, as si treatment for neuralgia. 

Oalen said Motion should be used before exercise to make the parts supple. He 
even advocated nine different wa ys of employ mg message. 

There will be Loss Pain when Our Vibrator ip Fully Known 

*?***!) 
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White Cross Electric Vibrator 


Arrian advised stretching in coducceSm with massage- 

The Greeks used a unique way to obtain Vibration, 

They wrapped out end of a saw in cotton clOEllfi and applied it to the body, white 
with the other end uncovered they would s«w u piece. of wood, thus obtaining 
mechanical Vibration. 

The Romans used the lash to tfnfft impotence, and Lhe baefc was rubbed to cure 
Iteriiity. Ladies allowed themscl-ves to be wh i pped on the back to cu fie the same trouble - 

MercmHaHs in 1573 A, D. published a boob treating on movements. 

Francis Fuller 1740 A. D, wrote 0 book speaking of the ''Influence of Motion” as 
A medical aid. 

paulSini 1700 A. D. prescribed dapping and flagellation. Massage rollers and 
muscle beaters were applied in many ways End Shapes and were really primitive iterators. 

In the middle of the 19th century Dr. Zauder constructed bis mechanical motion 
instruments, called 11 Head-Shales,“ for neuralgia, etc, 

VigoreauK used a tuning fork in a resounding bOK to treat locomotor ataxia, etc. 

The next step was the invention of mechanical machines for massage. 

The first ones could vibrate, shake, roll and cause friction, but due regard to tech¬ 
nique is essential to proper massage, both manual and mechanical- 

The majority of the machines vibrate the patient cn-masse, consequently'the 
next and last need was to int roduce a. Vibrator apparatus by means of which treat¬ 
ments could be more localized and apparatus better controlled and Capable of being 
applied with greater regard to technique. Then, to make them so light and attractive 
and at such cost that people generally ctnlld have one in each home. This we ware 
finally able to do after years of patient effort. 

People of warm countries and cold, barbarous and Civilised, have methods of 
massage, manual and mechanical. 

The people Of Odbanica strike constantly and softly with the fist, rubbing the palm 
of the band and pressing and squeezing the tissues between the fingers and the thumb 

This illustrates combination of effects which can be produced with a Vibrator. 

The natives when using it for fatigue treat only the arms fttici legs, but it they 
nac it for pain they treat only the surrounding tissues. 

The Sandwich Islanders use a mixture of knead mg. squeezing and rubbing called 
“Loani-Lomi," and now in latfir days we have "VihratsDn and Massage," obtaining 
our knowledge from the ancient* and our ancestors, bur With improved methods and 
of course with mart beneficial results. 

-- 

Some companies have the nerve co offer a "Vibrator to the public with 
only the pounding stroke for medical purposes. If you will read page 7 you 
will know what is required of a Vibrator for medical purposes. 

Vibrate Yourself to Health 
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Extracts from 

* Mechanical Vibration and its Therapeutic Application 

Bv M. L, H- Arnold Show, M. D., 

I^ra^oK 7?itraf r v m ths J\fetV 1 tri S&W? *f 7ftcra$*atms jsst* 

Gf fu* Jcvriral Qf ArftWlttd Therafctrtfrss Lnff Ax&htaKt in gfrrf ^ T^f.nijViyffrj 
aftoT Ztimznf dftnvw ■SVfiVrttT wi lAe .Vw Awf £>o l/jm iVffl r frH 1 i r &£«/, 

IE essential elements of a good machine are as follows? It 
should be constructed so as not to injure, bv soiling or tear* 
ing the patient's doth mg; the vibrations should be capable 
of a range from weak to strong and the force of impulse and 
rate of speed should be under control (the rate ranging as 
high as 6,500 vibrations per minute) and the stroke should 
be adjustable. It should be easily moved about, easily operated and readily 
adapted to tile part to be treated? It should have the least possible 
frictional wear, and the applicators should be easily adjusted. The ap¬ 
paratus should be so constructed as not to be easily broken or put out of 
repair. Heavy weight is an objectionable feature," 

"The circulation in relation to mechanical vibration includes the effects 
upon the heart, arteries, blood, veins and capillaries." 

"From the effects of vibration applied as a tissue exerciser, it may be 
inferred that it increases the number of red Corpuscles and the haemonglobin, 
^Viuternits has demonstrated that exercise increased the number of red 
blood corpuscles," 

Kasai catarrh may be favorably affected by vibro-massatje applied to 
the muscles about the nose, eyes and mouth, using vibratory stroking in an 
outward direction, A vibratory treatment of the neck will also assist the 
process. Art internal nasal treatment is seldom necessary.” 

"Vibration Increases the blood supply to the muscle, renders it firmer, 
more heal thy and more elastic. In cases following injury it rapidly 
diminishes the tense hardness due to local stitis so characteristic of the 
affected part. After the first treatment properly administered the part 
treated usually has a feeling of warmth and comfort." 

* recommend tbit book, fracn u'bieb iJteie en tracts- are taken, to Ibnse who are [htH* 

(Sled in vibratory trtacratou. It ii a very comp Me nmt wiiii 2i)$ pages, iHusLraicd. 



Our Vibrators arc Operated with a Hiffh Grade Electric Motor 

0«*»T> 
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* I While Cross Eleotrio Vibrator 

“Vibratory stroking has a soothing effect, and vibratory friction by act¬ 
ing on the nerve of the bEood vessels and lymphathies has a marked effect 
on inflammation. It also helps to give the tired nerves their necessary 
blood supply." 

‘‘Deep interrupted vibration with moderate or deep pressure is stimu¬ 
lating if the application is short, but it is exhausting if too strong or if it be 
applies too long." 

“Mechanical vibration relieves congestion, assists elimination and ab¬ 
sorption, and stimulates the functions of the various structures of the eye." 

'‘The cvetids and face may be successfully treated by mechanical 
vibration. Vibratory stroking is indicated for the relief of paralysis, aedma. 
and ccchvmoses. iwitchings are best treated by direct application over the 
motor points of the affected muscles." 

“Sexual neurasthenia, impotency and prostatitis may also be treated 
by vibration either alone or in connection vrith electricity. For the treat¬ 
ment of which employ the rectal vt bra Code for five minutes or so, using the 
minimum stroke and a fairly rapid speed, taking care that the treatment be 
not too prolonged.’ 1 

“Mechanical vibration is a valuable means for inducing the functional 
activity and correcting other derangements of digestion." 

“Mechanical vibration promotes to a marked degree the functional 
activity of the liver, stomach and intestines—both promoting absorption 
and increasing peristaltic activity." 

“Mechanical vibration applied to the stomach improves the general 
tone, Increases motor and glandular activity, thereby aiding nutrition." 

“Vibration of the abdomen has a curative effect on constipation, assists 
digestion by increasing the functional activity of the pancreas, liver, stom¬ 
ach, promotes muscular nutrition, increases absorption and renal elimina¬ 
tion, strengthens the muscles of the abdomen and increases nervous and 
circulatory activity, and slows the pulse rate." 


Don't Waste Valuable Time and Money on Cheap Imitations 

tPkssia 
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Vibration and Muscles 



HE muscles constitute about one-half of the body weight and 
contain one-quarter of the blood. Not a movement can be 
executed without some of them being called into activity, and 
perhaps there is never a time in our life in which some of 


them are not in action. It is in the muscles that the cap¬ 
illaries give up their nutriment; in them the body heat is generated 
and maintained: hence their condition is a matter of concern. 


Ibe work of muscle is done by alternate contraction and relaxation. 
As the muscle works more blood is brought to it—the more work the 
more blood and also the more waste. This 
waste consists mostly of carbonic acid. Another 
waste product is sacro-laetie acid, so that, when 
working, the normally alkaline reaction of muscle 
is changed to acid r and if fresh blood is not fully 
supplied, the muscle is goon fatigued by the 
increase of the waste. 

We have said that muscles arc never com¬ 
pletely relaxed—they are always more or less on 
the stretch. This condition of tension, called 
''tone," is under control of the nervous system, 
and,, if kept up normally, is dependent upon a 
full supply of blood. Flabby muscles lack tone 
—blood—hence a depressed or paralysed nervous condition must be present 
or a low condition of the circulation. Men with such muscles are of seden¬ 
tary habit—do not exercise. Vibration or massage applied to the muscles 
of such individuals will speedily restore the lost "'tone/ 1 

What is the effect of mechanical vibration on the muscles? From 
experience we have found the effects are similar to, but in some cases 
more pronounced than, those of massage. 1 cannot forbear letting Dr. 
Graham describe those effects. In speaking of muscles he says; “Thftir 

i 

The Best is the Cheapest in the Long Run 
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WHrte (. rose Electric 1 \it>rator 


'action presented great similarity to that of a beating heart, for at every 
contraction of a muscle, blood is driven out of it, and by this it, at the 

same time, receives an additional impulse in 
its return to the heart, while at every relax* 
ation the vessels are again allowed to fill, 
I ' S ■ Further, the heart, abundantly supplied with 

blood :ci- its own nourishment, lasts a life 
time, usually without fatigue, though in con- 
1' Vw'av stant activity, while voluntary muscles, if 
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Linda A fom, -Smiih Co. j 

PHOTOGRAPH OF OUR BOOTH 

At the Chicago Electrical Show 



ELECTRICITY AND VIBRATION. 

‘'Suffering Euuuunity i>j* tEwse suffering ivith atinignts cEiiat ure mirahlp by vibration 

ntnl tI(WlH(iity r 1Ti|i (inti much to mtercit t belli at tho booth wliere the \V Elite T Vikm Klnotric 
Vibratoa* Art displayed, at tltu south end iU flu. - ll! ii l Etnl] r Th™ Vibrator j? the? nictlium 
tbiough whifli healtli and Wuty may lie nl indued, <U-'3 it is suite bid fur f^c-c, EHilp uii<[ 
body massage, Tfie Electric Vibrator is meufe Eiy the Mndstrom, Smith Company of tliizi 
dtv, and tatar advice is nut io pour tlrtuia- julo your stomach lur a. pain hi Lho neck, arm, 
k-E or Lciekp for. lEiey any, 'die pain Is not lEierc.’ As UK'S-* diseases aim raused by conges* 
tiuil, JLlkil ns vibration will remove c* ingestion quicker tlmu anything eke, there is nothing 
wonderful tit me in tin- fact dial lli« White iVu>s Electric Vibrator is popular, not only in 
this ttommuiulv. Imc elsewhere. The Vibrator I sppsi'k of is no respecter of persons," for 
Jt ran be nit inched tOauy diair Jilid every memWl' oF 11 1 e household can Itjeeivo the benefit 
of Vibration and Electricity, the best natural remedies known to science. When I stopped 
in i'roiiL of 1 trie booth one of the ftitnuLants run a \1|mtQr over iny rigEit eIuiuIiIct;, which 
was humping itself with rheumatic pains at that. particular moment! Thu r^nSntion i>f 
the Vibrator was like ]xairing oil on tumbled wuipra, A.-1 am not in the bu-nnuhH uf giving 
jK-Jsonnl testimonial^ I cannot say that I shall always have u Etiinllv rtcollfotLon of the 
third annual elect rio show just ou account of (hat- brief session with tbs Electric Ylbratm-, 
ami its soothing touch was yn the surface of a. Shick overcoat at that. liut if I was in llie 
im,dries* of giving testimouiaLs, that h trim' ’ would say. amf pwcar Id i- If ncftwary," 
writes EaJph Wnlda in an account uf ills visit to the Electrical Sjhowt—Imprint from "tin 
Inlur-Optrau. 

LI ■ 
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* White (’Voss Electric Vibrator 

f: ■ ____ - J 


There will be Less Pain 

WMm ihe ptoptit arc c4u<vit*rl ia kemt the fall vatu? the Electric Vibrator, TV X-Ray U 
n wonderful inv^ntien nod hat benefited tbwiwaflsi Th 1 Fitowa LLghi i* a gncal discoray and 
workijiie H'omlcr", but ih* Electrical Vibrator Si^- cUnie anon- Ilian n.M mijiki inv-:ii ion- combined 
in rr-liri iiip pain anil l.uikLin- up the Fyiteni. Thiai beri^L Will he muJtipHr. I hLfthJ- HiCiim with muC 
anaebinf h £3 l| i* now powbti (urj-i'+rp inttiltijivttl to IW £!W in hi* Oim Auj'I*. IJverynnr- who can rend 
wEl] be able to gel full benefit uf the machine wish the aid -if met CJmrl urad ZJiVrrffwBit. 

Tire ranehinp Et^lf ir. bo ^Lm-pJ? i lm c n phibl can oper?i1 f ii- 

Thpuind* of Electric Vibrinor^havv ken r-ciL-J hi well-to-do famine for medfcat pufct^* *« r I 
]iavo n.i]riria|ilMwi3 groai relate, white tlins|>? 5 iri-„ jarinrktff mwif.fr lutve bad *u lUllirctc^arily -nifti 
from Hlfcuumiaithm, Catarrh, nu*4Mlio- i-to h Our e-uu^lete line mul law prirr* mubln 

c vejylrtdy tfl buy a vibrator, wildlier they h*Ve the glrrtricily Ln tile JluU^«.- or not. 

A VibrwtinK ClkAtr in ewry buine i- nuw prwriblc with ciur Jmmlifflr, Wc anaku an attachment 
elarap to IloIiS thv viltfnlur nnd fchi% dump call U- faviUn iS In rill;/ rfift.cr/ Ivy PUiyonr 311JL riLfriisli 1 . The 
VS b raring ('hall ta tte fini'a? tliJliU our fur ptH^rrd ■•''■ irtiiJVi-Ti'u-ii JiQd Jfl-fll ^ ■ rJ /- .'i 1 ns w-ftl -i- for tre-nC- 
MuSU of the back, flkouldc-o mid lUJftk. 

THE ADVAJTTA&ES OF OUR VIBRATORS ARE:: 

_Tj ic viliTifetLfibd div -irgng i-Jicugh to s-imndatp, hipt ?wt strong rnniiKh in ifci any barm, 

'* n & _ Ativ aTfi^iini of pn«uri k d«=* uui srop tine vibrator, Iwnioe j ■ m earn. ruarb Jm-ilS.i -r,- ir priinl 

ifctply ptufttwl in nh^ 

Far these r«irr machine can Sm 1 op^raii*.! without fear of JujuTy by a ^liW, and will 

ilx imieb jwkI rn tlLc oio^t oipen^vi* vihniim. 

flmr yibfator will nnt euie jiny iiM 3 UTnbU“ h \dtt jLOt ouroauy di*w^ tluif requirci*. oilier 

iLieant for treintuen? r i'I i. iIJ -to a^ anurob n?any L-thur vibruinr will do. «f n iff ftimuljit-- iln 8 is^ul h 
i2mL jito worked uputi r an4 fortW teadon <V in ndEi;vLn K anj 1 diseM« wherofllocal iJtiruulatiiiiL 

ii& requLteiL 

The dfMutlinR heioni in miv Hipwp nn’- 
t. Pt\u\ l II- Stiff nm r 11 L ITefltrlAiJa. 

I pqt?i I4 produced by jrtftftfttrt tj|^h rli^ nerved. Tids h wiRnrl by JEffureni which 

are jloL earned ort. hiti iirv rmrdfld in cbe la-^ue and ucEing 4^ peiAflni! ->r hy Jir^E pm^ure ujh^ci 
^ m ^veF. eonn^ciwt with 1 h * - t *i lI-u pni n„ Hlaimitfttion by vibr^tinn wilt 1^11^! ck-ns poisfuk^ 
to En: carried n|T gLn-.L ili-iltinL^f <if. hfTir.-, h" till aiH^lLaoitjd pre^Hiirc Id i-r|, --V.'i r> j.«Ti'n i.-j'JJi&ail 

f^-r JHVj!,' hi-i'rli T'fji'i jm.'n AH--II ■ ^rnpy jhe■ rr i'n ur-'v i^rf ftf ibi My, TIiV DUnt doc^ - 

ILOC c-hflURM it. wbclber ii i? eaSLrd linriadh>' H mlcr-nine, Lniervuitd titcUalpSrlL, any other OOUTalEia, or 
?cincica, pcaatildeia, luyalffip n^r riicufeiiatEsm, vjlirntiaiL ba+ Ij^mi -noplovLNE willL ghoar hucco.-.h in [r hs 
treatment. 

II. SfifftW** in miLSctEt or jwti^, 1b me bark r>r .m.v =tiffueA= produced by injury, o'-'i'i’.'.M 
nr exposure to coJH. But Ln any c** \t 1% n iLardening of ike iteuc- j? rod need by cl-e irritsttion of 
poi-iDD* *r ETitnorjil ^di ■ nbai ure crowded i» tlm tteut*. Th^ vibtuiloh it proper^ -lore, wJ3l cause 
[hiBto be removed and thus sutien the item - «i-:f rfu ■■ 1 . mV ■- n.la^vcd. 

HI, H r rtAiww in auy j>ji.n of 1h* hudy depend- mi tm tit cte lilnoil ri'acLmg riie ji rF5i i-il-U . 
^'iUration wfll cnnaC tltr blood Iti S£I to tbr- part wbEc3L i - tTVat^d. nmJ if Tr. urnu'iir i - ki'\il liji lb:: 

waLneB 4 ^bmaliJ sivi’ place to *tTr-nsih. i.f-m-i ijniiiou Is ia WEakne&s iSi^ bowel* mid muy bu Te- 
Ikived by vibiauond 

Juamttatfn i 3 * Nnv much liLooi in Lbc Hwl. \ ibrjitlrtu will ilraw ct etewLero. T?j.I frir ■/■■,■.? 

Swedish Movemenl in Your Own Rocker 
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Priscilla’s Dressing Table 

Beauty for AU 

BY ANNETTE BEACON 

j n#j.rit.l->sl rr-.uii IIk MliI-TT] I^vinllft, No^v |l.W f. IQ]] J 

^IP i ]Lt;\r you Biky you hild fmip trying tQ 


hop-refty? Why to. Mi-- ....ln-t.-V Hi- ilm-^ 

yog re yea ure ->Ili]]. >mif..-kin rough amt vi'llu-.v jihiI 
•J-.-1 r*Jd With plllijdi* iil'ii 1 J Uuvfchfladb!? Tl iii k |L 
fumuHluhlf! !kt. nl hrjiuiy [LKrtflmL'kN, L-:il EF ynu 
ti lLL pnciipsKr in gin? n-eyc-iT L alkntinu 

T ^i|L1 ^(I y«i n way |n g?in tha fJmr ■ ■■■ n_ gl^vEnj; 
vs i t h the ro=y hue &E b^lcJi, ihu hulrmw eye*. iSw 
rosy lips and IAq ctuitentiHl minil tMt renders ■ hr^ 
Ktmm whn- pH'iNsr.^Ojj jiElractiunH kfenUtihll 

In [iff frklKk, hCT flHUlJy, <vi-d herself. Arr^ yru 
rdi iijtcreJiSedY Tf Tint, I Innwvr jim uili hu buioTO 
I have talk--1 nupjr minutes. 

I4er* , tf the maid a and nifl-treuy —hkj vibrn- 

I i l>jl I Yta r I ku*w yun iitts cJl.yur|.<ri->. iL but fouae 
ViSL-r: 11 i>.m n ill in Jny c^n:i- 
Idu, put van un that *bnrt 
tULil narrow pnrla wfcirh 
[C'^d.3 E 'J I 'l’Uiil-. IiumL 

1VJIL you IctLc.’ 5 lT IF _vr,n 
are n. sensible! woman ^ mi 
«"i 11 ■ Vj.brat inn i * so e-i^y 
employ, so wonrier- 
JilI !>■ fia unpjt- 

l'i idled in 1 .1 r L i j IT i j l !_■; EMjuk 
hu-uuty ptiturna thii". Ll j.-c 
a wuirfar tom tluknio-n’i 
vi grik-ri Jin nnt pwkcuba 

I hat marroloun Lina- bk- 

Bl rDhLtibt-^n Tths-otoPh 

Vv by winder wearily 
hJviiii. viiih your bcHuiy 
j*v;i I runny moral hs nway H 
when hy cmployLitg vb 
brut i uij y uu can iAt room a 

f-nch dc-foi'E* :i«t a flat Ih - 

enn s a wrinkled akin, hnlLn^ Ui/. L: dnuljic 

liiici, hi'anly liiiip and aJu-i uf ulIkt beauty juI- 
MviilA, in m> limit all unpaTraii vdy eputilfuni. 
A rfnily ir^atraLfit from a vibrate will duvdo§* 
your jihyiStril md mental energy id a largr - Ecgh- , 
Ibraa enabling yuu 1& nbEiiai mv.it rlnily ihjuo- 
of J pEczLiuf oa U 1 ^olfc-kiL-iirCciJh-.. \‘alsrn I inn i* 4_]k- 
eciJifiJly mirth u||il|? P Dan t ynt| lhpil> if nrijuld bt* 
ji vi-i^i iicteji Ey abnadoD y<HJT jv-f tu^uty mvlEiihLs 
ior a time and f^Lve vihjr-iinia n rliimee cm ti-viv 
yi ill yraiuLg tkiad Li>--iui I ifnl? On rr yen | . .ri| i iij , i! eh^ 
lihr^lnr batik ynu lurmpai- :^n cnl llDdilSt, 

I know. 


' Esau Ely wblii Ea vllimti^? 11 ±:nlai« Ofle Ji iksr 
TIuLt la n Wty J htI adi:ii I Iim^liuii- T<h Ik- ^s]>lifk p 
VihraflAfl. k _i:i J mu Lri^ii L □ ■ - j ■ ■ L i j l jmd 4 -^ruktnK of 
tin? pi -iJi. Am sl Tf.uJt i J:-n rinsuLatimi k atiinu- 
latintp conlrat'kitl natM'Eca rolaicdj Auliby luua- 
niLar wuiilfl foned up, suid tin- iiaritiM rcHtorcJ in 
A EK>TCijii! i.ui]i|ili-ih JLi±-f tEiirikuf EhaEj Vnu EK Mictv 
d-T-WlL'Oj: ’ 

Tf ynu nrv- Mu' lit lie maid T-viili p.^ElTd dteifkd who 
liktz- iiiom Pm-_ DTail ycnLr.-ill of vibration. It 
htll ys ih! Etn ! -h^gt-?i Ip-I^hkE -“rjijr^iiig through ynur 
^ilii-, riM’Lrtff l& all j^u la nS V-ijnr Afl-r-r 

Itiq nr lJltcl- Lriof trujilaumla J'nu iviJl li:sve IllU 
e.urjui • i juy uf t^riuE yunr chueta flamo at 
eeflritft. 

^Ji4huM yeur pubea Lc 
terptd ahi] filh-.l with 
lh^.- Jiu In dhit KphfiAs 
p^Jlod Maetlitadm you 
Hinnet da better t hsui t& 
tm a vibrator hilh^r ojliI 
tbilher ovpi? yt^ir fuce 
for TrMt miiuitM dnily, 
inmr il ym r b liii paiiM 
a drop rt-d Lind iLc Laiy 
pnw are wnrliiiK f.vnr- 
(iriKV ■! ■were, fitting 
Itieir Inju-ei in order. 
Ktai'Lbnad^ farnini L-Ki^i 
where llieprinr.* afr Jii Lcik- 
utmtsd. Eg ihc-iv Hury 
hy '.'iliribliu|L. 

Mnv appE^ing rhe 
vibrator toyeur fiet, k 

^ould 1 'i: v:rll Iri covi-r 

iJi^ 4:isi vrith tny fljwviaf 
liiir'-utC'i'c/torj, Jid ll Eu uf gTDflt ill lliia 

Wnrk of rii^tii^ I Ilc Jjnh-'a frCMti Ihuir liiit! jiti I ly 

11 - : .. iHiin^nniE in il wotiittu u> I in vo her 

fum or i™Sy I'k-iE l-i-J pLmpk^, enpecQncutlj- 

(lioeoED EiFlFieledehmlii fly P> vibralEoifc as a-Tneang 
of defory fiqm fthekr beauty trouble-. In what 
way due-! vlhraiEffli Ltaprove the cenrliii-m hi I il 
pimjdy >kiu? |t eauHi s hr blood 1u L 1 i rxru.li! te 
rapidly. lEms nufj-iug ijIT pvkouous duj kJ > Jl ^ : and 

Dp|i!ii'i.l To L]i:! il ijLjhlc!i. Jiips, bnuk :u: i hrcn^E, 
v. aSI be i hr nif iLij-s isf rclif-VLTijicnniflEijiatlnp, ■nrbirh L* 

tlrt ehk'f' of blotchy, inm^itly »bhs<= r Thia 
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■phciijti h# paod TH'iiVri In fhriM fc nT Jny FOfulcT - whn 
fiFfi m huTorMLllJlLL” tohavp tJie fctviuti v o£ E'lHfir 

fildcid marred by ngLy emptiomi. 

If ywi r I-lain kfltfl like HL pudding; iinA Vm| liihf 
InflJ 11mily mtflipdi raT bon id Ling (hip- i:r«w:mN-il 

Kc^h ldtJiWlt Hiicrr.^ a l Lending yfflir for¬ 

sake old beauty nidir for thu n*m*e snd pvB vi- 
bmlauB ;l trial. The mmlhs will ubmthyou. 
BpfuiL* hue inning lEiis vibnitiwi In-stnwat Hi* 
chh Rlmtil he TrrappjHl in hoi, vret dotlm fur 

MTflnl nLimi Lc-.i, thru jl prepack ts trmm alnuild ^ 

rubted taj jirirrwhkh the ImlI L Mppllrator i* pn-wd 
feoKfy oyoij tlur ri >atartlain At the tip of the 
chili ii.ii.-J ni^yiiiK dijiwrYv.: itlI in c]lb oellnr bonn 1 , 
Till- untihrt ICVaunent viicti ihn vsbnUor idu^ild DOt 
Mtl'nd ovi-r tfil mi iLut-ed- Thil iff |L eaitipls '.VuV 
uf bitnikinR down th* T ally tiHuler-ic;Lfh tIlm 
chin and one Ui- r if n braid manual Ifl the nmnn who 
]l:i?i- ilu i LciLi - : for knfftliy. paqiGWilvi? beau!y tnecLf- 
iCI^ilLH- 

Tii i&fi ti\in& ih'iiiuHini enn he Riven lo mhrt rtedhy 
parta iif thi? body Jiaid with Equally p.mr) rpnilhr:. ho 
ytnL Fi’O VCM1 ha\di an? rolC'.L-f L o T Si'kT^llHi | > . ! PTy 

eheefcft nr JL pudgy |Nwn nr urn: ielcly 3lip-- Aflrr 
CW fat ba,H fa«lt dffpCiHld by the- mwpn irf viblTi- 
I ion- voit nnLaC Cuke imilfiedialc Nh/ikfliiftJd to lighten 
X In- rel zmi =>Ld u_ This m acre*' «pM shed by b:i i hlng 
the ftkin with some gund iiHtiingerd. ^m li u one- 
is given below- nm) I jvSvisl- y-uu la make sip a Jiuit 
hoiiltruL if you cnntvinplaii' miy roduetiuii i rr^i'- 
niflit whatever, ^J^e you *td riLc dn>\ 


Liquid Sicin TJjhLeBflr, 

TbicliiiMi uf henioin. ladrofM 

H ilIii jjui l is 7vat^r h Si d 

Dt'ftiLgc-flniver TVsKer, l ewe* 


Cnre lavuL k taken not CO OTmJ i.h-> when r.Titploy- 
3inp Vjl-nJi ign. At nn xi-ui? blu^ilJ the fieo k 
vibrated for annrn than firu laEnutufl daily,. m 1 uc:ii 
tho pijrpck*4 5a 1g hulLd up the Ibmecl jIIIjE M-ri.|.« 

t-Triio to i^uipni lamqdgfi. SttOUld yLOl, liu¥i tsVttj 


n.ler¥iTtn.^ of the Jle&h in I3i^ rvdurt- 

tii.m tiH.'ai Eiai iii ji j--l jrivH'n Juc 1 nvi'ifat -chin—^ti/ubk 
e|■ i.- ;ii:..• 111 j -■k vibrj^MH k needed Aiid if id- £il>-o 
vtasuniist toTx'ar down luiiLvdy np«Q iEil- ijiaLru merit 

Aridnciw 3 muni tidl you e^iircly M vibrjilion 
is Lirii-.l iiVbri'a Li ia intended In act is^i is wriolds 
reniDVer, lir-t,, uf 11 1 f: [acfl 4Uld m?nk ■ur 

i te:.npcd tJvnnuiBHy vHLli ]sot waler tuid i lie F-jcyp 
ci:io Mtb&ritnto Tot np. tin :i. rdc«r they ]lhvc he- n 
chii - i'?iyhiy rlft-ed in lutrtram T\ncer p il ri- 
bHcWfrw Mib'hLNl Liicu the Tact smlm-ck julhS nli^iJd- 
f>rv. Vnil nnw ji|!fj]_\ ilk' vlhraTnr ddifriivly eg ike 
v»rioii% wrinkk^ Iwoting elnwn very ligSilly ind^i'd 

i l■ i-1 h'DU&Hl&mnil tu IngVii: I lls mniel 11 ii^Ec - acirosd 

i liLMiiikaislifnl ftirruYkhr Sc n-po'l 1st nanny ewandd 
kkr® Much! will he ewLT^inp niu^Uy lliroi^h di=- 
UM-d chofmrJ^, iuti3 the >kin ivlll pl«W with iLeiifch 

abil ^'iCnijly. T]ii.+ i.-^ Ehe WU'f lo JlH nut IluIIw 

i lti'ekp, Bimkeu tcni]s.ls ps .nsid wjihtlep. Kiay inn"! 

L(? 

Then? m Hu lunger any iir -’d In weny wiLfh the 
ii-jir prnTf^. seamy or djllU-iauu-L, ■■■' vjhraciun had 
Ih t-n pmr-il 1 .> he LnvaLuubk for ^tiniylsling a 
Fh :■!thy njnTs tL of 1 ml r. Il id nriieh n^urv dlfcr i av.? 
chan flni^er mjass-^^e n.m] due- not l;lII fur Fiifh 4121 
H'lcjK iuJcciihi ui time imd ^crt.i^rh_ with 

;l electric vibratcr is JL 3Li:JkEr>n l’iiu-1 hfrllc-r 
than maBBJiHti with rhe-banihu far it hhu'Ii hm n? 
puwt'rful, Vibi-iiinij hrliipi Lhe blnod to the ^s’lilji 
■l 111J one# yuij jaigii-c-rd in iJo’irig chi-, yuijr hair 
trnlchli'h art U-^rlOT R^l |uli 3 filL A daily Ln-aC- 
ei ji'Cii Tvfth atiu Tibsrator will ^wia ill In a nevr 
eroftotf hidr—siAd theiwJLre oilier bonefibi [he wnlp 
durivi - frem vihrnlicm- It will, aa cmpl^Vsl c*N 
iis'clv, ri'inove dflwihrtir, msi 3 by faruLiihig ch? oil 
dii ■■ an!is :l nomnil r-.:n.liricjn pcwt-nid the Imir 
Erons hrcuiauii^ nnpLvMantly dr^ j or vhct'udavvly 
fill y, The^ iti il h-KiU IlsJbViI. -'ia I ijniik you will 
agn.e. 

Tti^i i.f nil, or fit k-ni ^onke of ym will liiirfc, 
vibFAthm brings about u hjw^Iv duvefopm^nt nf 
tliv hciHi. TheTe f-ssr being flat-chested 

in i li j-. }T:ir af isln-eteL'ifc Fmndni] hci«L I'leven. 

lin-to.irl of inkling in aiervo fionivd msil (lfr^h 
pncnlr p bio yn'rtL awn.y ioid hay a vlh/aiur„ They 
jira c.'i.imp.’uaitvfly inrKpm*-! isiS c:r-y iv n^e, and 
DHi ttoiti:in EireiL Ti nr ta lu-e hvr guuij looks w]|o 
liytizrj&i-.-, ftuu L>i tbeiii bc*iity-i£Lving Lnat ^unfliEd. 


iT'ui-s LO 
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Beauty 


To he beautiful one must be healthy. There is ciothiug which so 

influences one for good ns the magnetic chnrna of Witty, and the acquisi¬ 
tion of this power is an art which eveiy woman can acquire if she will 
improve file gifts Dame A afore has bestowed upon her, She ms}' become 
beautiful, queenly and beloved if she will cultivate the pereonnl charms slie 





possesses, carefully correcting nil 
delieieticies. 

There is also a gre* 
improvement among 
site sex. Every man snouru oe 
physically strong, his face should 
be free from eruptions whether 
he bo handsome or not. 

A great many men as well 
amca have mhieA f|fa fayA, 
tl mate frequent visits tc 
o&uilv parlors at great expense, 
as it is inessential in business as 
iii society to have a pleasing 
lwraonalit-v. Clerks as well as 
bankers and business men can 
now obtain these same results at 
home, with an immense saving 
of expense and time. Women 
can accomplish the so mu results in their own boudoir. 


Eetfer still, farmers, their wives and children, who never dreamed 
that they could enjoy these professional treatments, so expensive even for 
cth residents, can now, at a very slight cost-, have the «ime advantages 
light at home, whether they have the electricity in the house or not, 

It is indeed painful to a woman whose mirror and too candid friends 
tell her that .-he is lacking in outward beauty, but she needs this rude awak- 
enj °S that she may enhance those physical gift? or which she is possessed, 
iuitl may become a happier, wiser and more 'Attractive woman. 


Have a Beauty Parlor in Your Own Room 

I 
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White Cross Electric Vibrator 


The day is prat when woman s bought she must remain plain and 
unlovely ii it was her misfortune to be so. 

Today beauty is as much a science as anv other branch of research. 
She who scientifically cultivates the beauties of her body ha* a loveliness 
which will endure the test of time. 

As a lifetime of conscientious work is required to become a scholar, 
an artist or a musician. so also to attain perfect loveliness it wall require 
can test endeavor and close attention. 

Vibratory massage i? one of the greatest agenrs in the: pursuit of beauty, 
but should Ihj pmpixly employed. Directions for proper use should ac¬ 
company every good Vibhitor, This is the ease with our Vibrators. 

At a great expense we secured the services of n noted specialist on 
vibration. and with every tnacliine we send :i copy of Ilia celebrated direct 
tions and charts for using our Vibrators. 

Xot every one can lieromc a cele¬ 
brated beauty, but every woman id' Ln- 
tdligcnce may, by the use of Vibration 
and Electricity, become graceful. strong 
and healthy, and enhance the gifts of 
Nature until she becomes pleasing to 
all who know her. 

An intellectual woman is the wo¬ 
man of today. Vibratory treatment 
gives to her an added charm and a bul¬ 
wark against disease, for it is an csta1>- 
lifihed fact that disease artacks the most 



pole fiavuLonsa. 

Fur hating ftwiy ilieliollc-w filne^ fnsin Ml« 


■ 111 j -1 h=uE 
! Wlikk it 
roitnw-Jitj 

vulnerable point, and that an organ 

a - - --— — - ■ g- ■ ■ — - - - iiJurii b l.iLIc* iI 

pJM1_ 


growsstronger through vibration. Tlic 
reaction calls the blood to the surface. 

The skin glow’s with health and vitality. You Court the delightful treat¬ 
ments and depart with difficulty from this pafadi.se. You then retire for 
the night to enjoy blissful slumber, or. if the treatment is taken during the 
day, walk forth a rejuvenated person, a king, queen, a monarch of your 
inner world. You enjoy all the freshness of regenerated life, and you echo 
the sentence: ""Blessed be he who invented Vibrators,' 1 


Our Vibrators will Chase those Wrinkles 
and Blackheads Away 

iTif- ]!*n 
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Hair Dressers* Beauty Parlors and Barbers 
use Electric Vibrators 

For stimulating healthy growth of the hair vibration has Jong proved 
to he the leading agent. Long lie fore the vibrator was hern red people 
aided the gi'OAvtb of the hair hv rubbing with the fingnw. Every sen Ip 
scientist admits that nothing is belter for the aeidp than massage. And 

massage with an elect lie vibrator. as you 
know, is many times belter than massage 
with the bunds, for it is more powerful. 
The vEInttfor luings the blood to the scalp, 
and lilt- blood bring® the food that is tii'ers- 
suiy- for the hair. A woman who uses a 
Tiliite Cross Electric Vibrator for a few 
minutes now and then may be reasonably 
sure of a strong, healthy growth of hair. ’ 
Every profession has taken advantage 
of this great stimulating agent. Every¬ 
body knows Unit, all first -class barber shops, 
hairdressers and lwauty gIiot® are now 
using om; nr more vibrator? for giving se:dp 
and facial treatment. 'Haw have pinbalitv 
paid from $50 to *150 for their machines, but are not able to give as bene¬ 
ficial treatment an ran be obtains! by the While Cross Electric Vibrator 
in your home, with the aid of our directions. 

With thousands of vibrations per minute it is easily sn-sn how our 
vibrator can stimulate arid develop every nerve 
. .iid muscle of the face. Ji will help to increase 
blood circulation and clean the pores of Slie gskiii- 
l Eiis treatment, if kept up. will liclji remove 
wrinkles end blackhead* and make 11 lieiuitiful 
irnplexion. The facial frefitment should be 
i iikon very mild. 

Applied to the scalp 31 will clean i( thor¬ 
oughly, remove dandruff. exercise and nourish 
The follicles of the hair and increase circulation, 
bn prevent baldness and falling hair it is neee*- 
*aiy fo keep up jjood circulation. This can best 
nri[I quickest be done with our Electric Vibrator, 

Vibration bri 11)53 proper circulation to the 
>c;:[p. If your hair is beginning to full out use vibration, as it brings the 
life-giving fluid to the spol where it belongs. If the scalp is healthy keep 
If healthy by vibrating it vigorously two or throe times ?t week, 



What the Vibrator has Done for Others it may Do For You 

flp 3JI 
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"WTriAie Gross El^oirio Vibrator 
Vibration is the Natural Foe of Disease 

DISEASE is against nature. Thn normal. natural state of man is 
health—good, strong, robust lieu lilt. Disease creeps in only when there 
is not sufficient vigor and strength to resist it. Vigor ntnE .strength tneans, 
us we have On another page of this catalog, the amount of vibra¬ 

tion there is in the human system. 
Same human bodies have more power 
of vibration than others. These bodice 
nne in cvftty instance strong, powerful 
and healthy I kji I i i s. T he detlucth m of 
scientists, therduHi, is lIlili vibration 
is the most natural foe of disease. 

\\ a have given you in This book 
the most in die putable evidence thru: 
vibration has been of great benefit to 
many sufferers. 3Iore Limn likely it 
lues benefited ilic very disease with 
which yon are afflicted or corrected 
i be very ailment from which you are 
suffering. Therefore, is it not reason¬ 
able for us to ask you to at least investigate and tiy one of our Vlbratoia, 
Should you refuse such a trial? The verj’ fact thaL we hold out luipe to 
you, no’matter what may be your ailment, should be sufficient. 

Without health no one can have beauty. 

Without both beauty and health life i.s nearly miserable. Without 
good digestion mid active stomach you cannot have health nor Iwauty. 

If your health is hud your complex!on is hud, your skin is dry and ’full 
□f blackheads or pimples. 

But you are not too sick to get well. Never think that. Never say it. 
Never give up Lo any such thoughts, Since vibration is one of the sources 
of health do not rest- until vuu have trial vibration in your own ruse. Re¬ 
member it is a remedy which has been used for rhousumD of years in different 
For: 11 s—-.uid surely if tlicit 1 was no effii ui-y in vibrurion it would not have 
withstood the test of literally thousand* of ycuiv, Instead of having beam 
discarded, improvements have been made steadily until now our Combina¬ 
tion vibrators form the seme, the very highest pinnacle, of all forms of 
vibration. 

Therefore wo gay, in all sincerity, do not despair. There is a way, 
somehow, to treat your case in some way and we believe ihat vibration i-« 
the way. Try our Vibrators with the use of mir charts mid directions and 
you will l>n convinced 

Our Vibrators are recognized by ihe medical profession and experts as 
being true Massage Vibrators, with which one can give professional treat¬ 
ment without- injury. 

Remember, Our Electric Vibrator is fully guaranteed 

(Fail, 10 



facial tucatjifst. 


Then? h smlJiSHiff ?K-,i v.iH \ttri* eL* -kin 1c. *urh 
h^hllliy i-ci|L-^Li irm 11-. Yi he n I mil. LJilIL La '■"■'L V .ill hi ■>[- 
LY l^EtuP* tint Vi uniLioc. 
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(L inda-trom. Smith Co, 

Electric Treatment 

H$S proved of tot value and has benefited a good many diseases, 
ritl lor tins reason we have designed some of our Vibrators so that they 
' to five tthtricilv. Even- first-class physician has an electric battery 
xj.'l v,r soil st good in a ttv ol ours to doctor iuid ir t-Lfri utiis for <dviug 

Pwitric Treal incuts as well as Vibration* _ 

The illustration shows how 
■the i ialvaitic current c;aii be up- 
® iKi'd to the head. il oaii also lie 
Upi'lifiJ to the oj'es. cars or any 
pan nf rite lwdv. This is- ml mild 
Bowing current. It does not 
give any undesirable shocks, 
r outlits are made scs iliat the 
■rent ean lie interrupted by 
it* operator at will. The peru- 
irity of 1 lie Galvanic current 
tnubJcs one to lest it in the 
Mouth when it is applied to the 
ami face, and when it is 

int*-minted there appears a little 1 , 0 * uliv-i™>7wtri* a ^.awinr 

■mtiini" to Inc: $3“e9* Ovr manMa^g give :i true Galvjimc current- The 
^ ux -f'hd IS, gh efllso both the t hilvanic and Faradic electricity* 
metric>ty has been much. misrepresented for years by so-enlled electric 
winch have to he dipped in vinegar and which unscrupulous firms 
advertised heavily and imposed 011 ignorant people. Even large mail 
:■ r houses are still selling these belts for S10.0Q to ST50,(KJ. They know 
tear they are worthless* but they are after the money. We are delighted 
that some cl the Health Journals, among which, is the Physical Cub 
■ see July. lLif)7, number, pages 4 arid o), ARE NOW EXPOSING THIS 
r S-riUD, which baa robbed the people of millions of dajjfins ev&v year, 

?0® Jl ^' c belt fasts but a few seconds and does no »ood 

Ii s* like giving a thirsty man but a single drop of water. 

You have never seen a respectsbfe physician use an electric belt in hts 
mce or even recommend it to bis patient, but von see thousand* who use 
both electric batten# and vibrator*. You’have never seen a book 
wawh was intent led to be sold to physicians that endorsed electric belts 
J ‘ wc jPjve f ™r large books on Vibration list'd in tills catalog which have 
T* n Piiblishwl to all to physicians only, but which worn- any medical book 
stun.' will sell you on receipt of the price. 

I j I aradic current is really a ntflssage to the nerves and muscles of the 
h L>ut 111 C |, i' 1 ■ L 'i lo ilo any good the Hi flu lie foilhss to hg matfe on. a scien- 
F**“ P 1 iunple and unitnd with veiv fine long insulated wire in order to irive 
*'■ - N voltage and bed medical results rimap electric medical batteries 

" f ,™> medied We and you never sec jl physician use them* as lie 
knows 1 Tetter. 

Our Combination Outfit* give* both Vibration and Electricity 

dfcp if? 
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WKit& Cross Electric! Vibr&ior 


Our patents Electric Mbrator is capable of pr 
range oi vibratory movement, and this iinjvenie.it m a 
01 jc purpose 1 —the. driving out of any disease which i 
body. 

There hi no guess work, no wondering, anti no f 
drags. Once the confect vi brat my impulse is found, 
a change takes place In the tissues; a change must 
furthermore, this change must lie 
in the tlirelation of Hull normal 
painless vibrnf my condition known 
;tS the state of health. Ig^^qni 

Tlio White Cross Electric Yi- 
bmt or is always ready Tor |oe and 
within the control of the patient iJuJp 

himself. The price is very reason¬ 
able; it costs practically nothing to 
nuiiii Lain it, and with ordinary caro HHB 

will last for years, IHSH 

It is really a family necessity , ooimprAi-iflisc f.lecti 

_ mJ r ■ ■ > I I.i-. dlUieLFtalMan jhnwp bit 

there arc violators costing from !.□■:, 5 ,i 

, . OUT - H -ilEi'i 

330.00 to SIS0.U0. but not one of 
the expensive machines can do anything addition; 
patented Electric Vibrator, Many that cost tlnee c 
as ouis an: not near as complete a therapeutic ngei 
are so heavy and bulky i)mt a delicate woman canne 
very compact ami easily handled. 

Tn capacity fur generating a wide range of v: 
yields to none. You only ium a switch to put the 
and you can regulate it to give from one 1 holism 
vibrations per minute. 

Used in the best Hospitals, 


rev sjj 
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With our Vibrator Combination No. 8 aod No, 18 and with a Vibrating 
rhuri]' that you are able to make. you will practically have a small Sanitarium 
in your own home. You never need to be afraid of either the electricity 
or vibration, ii.s they never do you any harm. They ;01 can be used for 



f !f^ 2 Medicia® for a sore throat cam jo t 

I - - lw used for another purpose, for in- 

' ' dunce on a rheumatic joint, nor for 

Wf' 'v "fe. facial or seal p treatment, 1 Hit the White 

/ I X 1 Cross Electric Vibrator may be em- 

I i ployed in a dozen, different cases with 

/ iff* 1 , _the most brilliant results, 

eve tbxatjje^. When you depend on the old drug 

method your hand is never out of yotir 

iv:: -.P-k-i. ]>..eu>is.Idm^, drugs'mid 

doctors, play havoc with a man's surplus. 
With Vibration and Electricity you can treat the ailments of children 
develop their body in a manner marvelous lo sec. Vibratory impulse 
cause a strong circulation. It will bring about- m improved nutrition 
they will grow up with a strong constitution, strong, ruddy and vigorous. 
The same daily vibration over nil or special portions of the patient will 


mental range. If- will enable turn to do flic same work with less effort 


or more work with same effort. 


(ft* 4) 
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| Wiiiie Grosa E/lecrtrie Vibrator ^ 

The vibration method of treatment is marvelously invigoral trig. 
XuHicfOiis experiments hftve shown tint it few minutes of vilDiatorTi mns- 
eage is equal i n several hows of sleep in overcoming fatigue. 

Vibration teing ft natural, physiological treatoumt is not limited by 
age or sex. It h equally effective for young and old. It is the all round, 

ever ready, dejieiulable family aid. 

The purchase of a Vibrator is within the reach of eveiyone, because of 

it* reasonable price, but it is a purchase 
that no man can afford to neglect. It is 
the one thing by means of which he can 
treat headaches, -sore i-hioats and common 
household troubles, which present them¬ 
selves daEy and are so liable to develop 
into serious <3Leases if allowed to go 
unchecked. 

It is harmless to the most delicate 
invalid or child. Its effects arc certain and 
os natural as deep, if used according to our 
chi til and directions. Those who have 
used the Vibrator and who know what it 
will do are the people who are loudest in. its praises. 

Self interest, your health* your peace of body and mind* the hope¬ 
lessness of your disease after it gets beyond the aid of drugs* all these 
considerations demand that you shall lose no time in securing and actively 
employing this wonderful invention which comes to you with the endor^ 
ment of many prominent professional men* Medical. Health and Electrical 
Journals and recommendations of actual results achieved when other 
means of 1 refitment have hopelessly failed. 

We eoidiully invito those living in Chicago or within easy distance of 
the city to call at- our offices and have the Electric Vibrator demonstrated 
to them in. person. 

If yon do not find your ailments mentioned in this book, please describe 
vour case plainly and we will have our physicians advise you on same? free 
of charge. 

Pur Vibrators Are Fully Guaranteed 

C'Pafi 23? 



itttATlX^ E II L ANKLE. 

I ._.r tind uji>! im-fEtii iinkk- iimJ i>.-i 

C.blt sJ ErUSaifIC Iw-Slfif tk&n ■ 1 T-n l.jr;i 
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Linds-fcpom, Smi^h Co, 


Babies and Children are Benefited 

by Vibration 


■ 




TTN - these days when mothers are makihg it more of a Scientific Study ta have 
Jj healthy, strong and beautiful babies, Vibration is found to be a great bless* 
in£ in relieving pain and promote circulation without poisonous drugs rmd 
medicines. I be \ ibration in the White Cross Electric Vibrator can be regulated 
to be so mild that it is suitable for the most delicate babies. 


. ^ ^ CI } f ^ e baby is cross from cotic etc., it la no longer necessary to experiment 

With SOOth [fig syrups, paregoric, castor oils, ««„ for VlLmliim often will relieve the 
pam m a tew muiutes. Instead of spoiling the baby’s stomach ir can be made 
strong a Lid healthy through this natural remedy. 














Miny Innocent children are born w ith 
hereditary diseases and are suffering a 
good deal of pain because of this. Young 
mothers in their innocence fill the baby's 
Stomach with alE sorts of poisonous drugs 
in order to relieve them, and while they 
seem to be successful in some cases, they 
often ruin the stomach of the little one a net 
some tunes it 
few doses of pa 
f *™"“ have dam 

J 

ms, 

ru bbing the ir ha nds over the stomach whe n 
in pain. Il the bare hand can accomplish 
what will notour Electric 
do, with the thousands 
Soothing vibrations per 
aching and crying baby? 


repair what a 
other strong 
vibration can 
always bene-* 
can confirm by 


"me Babv Smiles m Vibration 
it rolloves colic ;m:| pains in the i tomacb 


"What the helpless little baby, which 
cradle, needs, is more excercisc 
itter circulation. Often when 
a baby is cryin* from colic and pain, it is 
relieved by lifting it up and carrying it around. This shows that it is benefited 
, Y extrcise* 1 lie ^hite Cross Electric. Vibrator not only can be used for applv- 
mg it direct to the body, hut it can also be attached to the cradle like k is attached 
to a chair, and the cradle be made a VIBRATING CRADLE." 


•Tim h on* uf the caaicat ways to slvc exercise to the little one. Jt Trill often fata (o put 
a aaud asE^eip m *. fo^ minutea, ft^inemfrer uth-cr vibrator can ^bi*. Ouf vibrato* is the 
000 that tin bo attached ta Me cradle, or lo tbs bed. and tills Luveotiou is futy protected by patent* 

tPw ej 
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Farmers 


Knpw what it menus to be sick. ailing nr in puin arid to bo miles away 
from n town, ;i physician :md even a friend or neighbor. 

The telephone 1ms proveei a great boon to them and brought them 
closer in t ouch. Thcv are lean 1 in g t he value of el< wtricity for | verson: d use. 
Xo doubt they often envied the city people when raiding of the X-Ray. 
Violet Hay und Electrut Treatment* .Manage, Vibration, etc, Even though 
foe line able to pav for such treatment, when they figured the ewt ol 
railroad fare, hotels and the loss of rime from their farm and fireside it 
appalled them, and they dismissed it. frrim their calculations and only 
dSeamcd of it. It need'1>e a dream no longer. With our instrument*, 
ranging from the plain Vibrator to the rum hi nation ouifit. giving hot Is 
vibration and electricity,, they can obtain the same benefits which are 



enjoyed bv city iieople no matter whether having electricity in ihc bouse 

or not- . , 

After .a long summer’s work he is imiurill}' jilxiouh to rest nntl over¬ 
look,* the fact that- bv a sudden ceasing of tstei'biso he will become laiiscle- 
Ixnuid- ffieunuifWi and pains will appear, the stomach becomes disar- 
ranged and he is more apt- to contract dluess and disease. This is where 
Vibration and Massage is a blessing to a home. 

It relieves pam T increases circulation of the blood and wards off diseases. 
.V fanner's wife who once has a good ^ limit or will never be without it tor 

treating her aching back. , 

Besides all this, she and her daughters can take beauty treatments 
the same as her more fortunate sister in the eiiy. and during^ the.winter 
months ."he cap recuperate on her looks, coming out in the spring like the 
flowers do. fresh, sweet and pretty, and ready and willing for another years 
work for home, husband and children. 


That Vibrating Chair is certainly good for Circulation 

(•**>*« 
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H flammation and congestion of the i 
nose, throat and middle ear, knowi 
sore throat, la grippe, all have a te 
flamed condition. As the mucous 
membrane lining the throat is con¬ 
tinuous with that of the upper pharynx find 011 - 
stachian tube, the inflammation quickly ex¬ 
tends to the middle ear, causing a congestion 
of the ossicles and a gradual closing of the eu- 
Btachian tube. 

The first warning symptoms ol approach¬ 
ing deafness are a slight ringing or hissing 
sound in one or both ears, while sometimes a 
peculiar thumping sensation is experienced with 
each pulsation of the heart. The eastschian 
tube is a pipe leading from the throat to the cavity of the middle ear. Its 
function is to fill the cavity with air at atmospheric pressure so that the 
pressure may be exactly the same at the front and back of the eardrum. 
The organ is thus maintained in perfect equilibrium and is entirely free to 
vibrate in and out when the sound waves impinge upon it. 

Mechanic#! vibration often relieve* the suIRtct, Vibration of a 
decided nature, such =n> ix given by the White Cross Vibrator, vrlJI 
often lopsen the parts and bring buck proper cinmlatitio throughout 
the hearing organ. 

By means of our Ear Applicator we remove the external air pressure. By 
starting the Vibrator we create a very rapid suction effect which draws the 
ear drum and the attached ossicles back and forth the slightest fraction of an 
inch many thousand times a minute, and nothing is inserted in the ear 
which might injure its sensitiveness. This exercise, given to the ear at your 
home twice daily for a couple of minutes, of leu breaks up the ankvlosed 
condition of the congested ossicles just as a rusty hinge is made to move 
easily by working it back and forth. 

At the same time the thicken ad car drum is exercised and the conges¬ 
ted bloodvessels of the ear acted upon, so that the healthy blood ts forced 
through the partially dead membrane, and the thickened, dead portion of the 
ear drum, which keeps it from vibrating when sound waves strike it, is 
gradually reduced to the normal siae. 

'■The pneumatic vibration of the tympanic membrane has restored good 
hearing to myself." '‘Afassngf ht Trauma " by Kred Engclbrcctsou, M. D, 

Never buy a Vibrator that only dives the pounding stroke. It is 
no good for medical purposes, 

|?1E* ttl 


warnmi 


Ear nad Tj-ttik JU'iiu 
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White Cross Electric Vibrator 

Improved No. 4 

Portable Dry Cell Mfcthm« p giving Strong Mechanical Vibration 
■IlIi cl a Mild Current of Galvanic Electricity, 

rapflHIS ■ »ijiElt i% tteslpsiNl U* In- ii^liL where Ihrrt K mi dearie - iiFrcul in th? hnuac. 

It is i-fry *Lm]ifo ta op^mfc, It jlvu Mcabutlcnl vibmt1ixn p &tnwng en-r?u|Hi Cw 
body musing- The vibmtet e*H bhe be reguUled l& ladld eififlLmh for 
e tu iaiu-hi deJU-nte Lri itindnt for the eye F h---« r, wnlp vr tiicuiL muffle. A Vlb- 

jjlIicll; ‘L'hii.fcr i 111 lie; uj.nlr il nc| iijieniEi il l>y tliha uuLIeL VCjIE k Ulc m ini nfutbichntiTttfc tliUfrlpp NiOlr 

The fifeq_new*y *if the Vibcitiona arc 
fchftso found the tfaitnlifo for nil ksioL- of 
Wy treatment as wfII for dc^ekiimurcit and 
bta utSfyteg* 

It fll^> jjiv-i-h n InlLiL Lliiii iiliLl - cLcL-Lrle 
current EufctflbJe for trivitlriif ;l m *lL niftiiy mn- 
cM-rt. All the ftppliCJil^^ i mult: by US eitlS 
t« lihcd with this Vilirutcr, 

This OwlIlL hiv* uti^flLt dry eelt-a of resulnr 

sbte. llic VI brut nr mn In; Imsdc lu Op£ml C 

i ilk pit her 2, 3, D r 6 or S cell*. 

Whm llir L-L-II-, a re exfcniuh-it they *"\n 
The replaced by Miy Oite Iil il fow intuulcri, 

Any regular sLec dlry rrll of IeS^El ttin|M±mj(c 

L'lllll lit ILSClEj 

Ulc Ji iHclm line and fitrmig* The 
Switchboard i* tun-pn-d with plu-b tu present 
Lin- Yibmtnr mid niinllmt^r- fnnn iurafcehin*?;, 

SUe h 11 I \0sl0 ,. with tiLi’ki’l trisiLEuljijih Jind 
lurk- TL iiiiti il bidder for holding Ehe np- 

pli-ratOIH W'lirn tmt In ItHC-s O'ulwW Jafo Mb, IBOIJ 

Wc famish uviilv this ■ r.itlife one R bi5tton + clu; t’ ImU, firn \'i stoft rnbbiT sculpt tarn: II 
4,1 ifo ncMmr eiip h cine .3 1 arj> liiird d^r nnil ■ ui« K - ■ 'ft rubber lailt Giijilllwitair, for vibcwfciWy 
trnbiK'iit fal*o nne ^nanfe with ypnnden huddle. onm-qiunisvr with head band and tww 
ductingr curds Inr Inkling eltulric trenftnnjfes nh» nhc ual L-mi. 

Wc furnish t’hnris ami foil dlnu'tluciM h-nW to upctutt? mid Jiuvi- t-i Iji Ite traLtnaeiitB 
written by ai3 cspcrt F w|l|i &\f?h amehLai:. 

Price, CcmpletOr ready for use--$30-00 




COMPARISON 

WIihL othtC* vruiiLd chrirRo for tho diEf^rent 
nLilfiii Lf bought teprir-^lcljr 

S f >ll ElL-LCPic VJbialnr. apepated by a 

jnoi-n-r, n* hikkS nn chlps__ $30.00 

Gdviinic Medirnl Uflttery, with t-hr- 

lmi< '-r Hb guu4 U.£l ULlJni--- 10.00 

A ^"ibratinjj Ctuilr, ms yno«l m you. tun 

jjmks with this Vibrator, nt L«i t flO.OO 

Tutiil, | 

•I Fi p -I 


/ PRICES, 

Our N<-i. 4 Patented Electric Vfcbrb' 
tisr ^ ill give yw the flJimy tmUmcnidiand 
rtiultJ n« the ln>truiui-tib inetttLfloifd mil 
the u^iiualte ^Ldc, 

Price Didy____$30.00 
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Linda-trom. -Sxni-th Co. . • 


White Cross Electric Vibrator No. 5 

Portable Dry Cel! Machine giving Strong Mechanical Vibration 
and a mild current of Galvanic Electricity 

This vibrator is opera led on twelve dry cells and give? very heavy vibration suitable 
for all lands or body mam ige. The vibrations enn be rtgukdcd to Very miid for all kjn<l^ 
ol foml :,ml nglp muratfK TEii^- is on ideal machine hr Physicians*kmataiums, Hoapi- 
5als # Barbery Hair Dit^era and Beauty Pnrlera, who have not, the electric currant in the 






anJ il km 
'rvl]&]ieby the 
tins Ti'ill uf lIl 


house, but It tan be equally wdl used by 
Jansiliosj as it Lh very simple in const rue-, 
tiou, 

Thera is no vibration m the handle and 
it is practically noiseless. 

It ctin Ejo Operated OH 0 r t> or 13 cells 
a device near the handle 
speed can be increased at 
tli* operator. 

The frequency of the vibrations are 
those found the mast ^Lutsihle /or all 
kinds uj Imdy traatmi'ni as well ns for 
development and beautifying, 

^ Thevibrftt ing chair can beoptfratorl with 
aid of attachment ft and clamp No, K» 
'("bo galvanic electric currant suits tie 
for treat Jug a guod many diseases can 
nko be obtained from this outfit, whom 
dedred. This Current can ulsi 1m uatid 
For Elect mlysk for ramovittg superfluous 
hiiii^ warts, moles and other facial 
blemishes. It. Luis a set of eWtrodes for 
applying the Oidvanlu Current, as well 
_ as a very complete set of nppKeators, 

The motor of the vibrator is von- strongly built, and is well insulated, r l'he 
Armature ami Helds Me stumped out of Movwegiim Irrm. anti are wound with best 
double insulated. sUk-rovcrod wire. The Commutator; have cut sopientF, and ate lusu- 
hited with Mica. The Bearings are made of Phosphor Ui-ouze, amt the Shaft- a made of 
Tcwl Steel. It is provided with self-oiling oil cups, 

When the cell* are exhausted they can be repln*-d by any one iu n few minutes, Any 
regular sisc dry cells of high amperage can lu- used. 

The ease k extra fine and Mrong. The Switchboard k covered with plush to prevent 
the Vibrator ami Applicators from scratching, Size, HlxtHxllf with nickel trimmjtujs 
and lock, 

FttU dlrectioos and charts, written by an expert, accompany each machine 
Vi e furnish with t his outfit one A Kccto t. one B Hut ton, one'e' Ball, on« D S .ft ltufal *r 
^ ***& ^ ul>l ^ r Face, one J Large Uisr, and one K Soft HuIIkt Ball ApplidiNu- 
fur t ibratory Treatment; al«» two sponge* with wooden ImndleSj one speibko with head 
band, and one pair conducting cowls for taking Pectric Treatment, also one oil can. 


Price complete, ready for use - * 537,50 

*ii 
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Wluie Cross Electrio Vibrd&o: 


Vibrator ComIrination 


Electric 


X>iprovi:i> No. S 

PORTABLE DKY CELL MACHINE 


I Vibration, Fnra*llc mid Gulvuuio ElectriciJr 1 


WITH THIS INSTRUMENT YOU CAN TAKE 


Electric BaLhj 
; n V«it £>*q Tub 


fto&j Mi F ,a iJ f 


EjKtrk Sfilp 
Irnimak 


5q-llp HuUft 


Eir Huu|« 


IkcLnc Fvtwl 
TmlaicnLl 


F-J-P MlHlfE 


Swt&irh W*FEmcjit 


fjp-rr.il in j Lltclri^ 
ftcvklt IW 

Mnlip, Willi, SfipCT- 
Ibtvui Hiirt find 
OLtcf FlemI 
Bkmlib*a 


Vilnlbi Cb-Lr 
TsiiLmral 


Bccbrk Endy Xmlm**! 


Ciirnljinc-d VibnlQf? 
tnd EJedrk Tr#iLBHifcp 


DtcLric U|bL 
li-v^minatinna 


(PnUatad July 9Hi r 1^07) 


OPERATED ON 12 DRY CELLS 


Full Directions for taking treatments, written by an 
expert, WEth each MicKint 


We furniih Charts and 


F<yr JJ*j cript ion atffl Oflpo-iitr Page. 

rPut^r 
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L indfl-trom, -Smi-th Co. ^ 
WHITE GROSS ELECTRIC VIBRATOR COMBINATION, IMPROVED No. 8 


Pprta We Pry Cell Mach Giving Heavy Mechanical Vibration—Very 

Strong Farndic ElEcirin Current and a Mild 0&Ivanic Current 

f ILLUSTRATED QW OPPO^T £ PAGZ1 

A GamaJn r-cl M-Kliahkal Vi !■■-.■ '-i-f nhJ E-Ircfrc- Mndlr m\ H-nl I mry , wLlh □ r-?niJ P &rni?k ■CrJSI, Flhtti fur I .kcrr l-t EjcrLrk 

Hiii li-ru-ii I it^lr M.i ■ - ,,-i., I ’r i lrj^_ J_ quip fur II zamir.. n Liu c.. Uu£ -■ Full Sot nf T!.Il i.1 r.Y.1 t-i nr>ll AphlkbEut*, 


^Sp*Hl5 ls p combined Mithanicfil Viator ind Electric Medical Bakery d«igned tor Profesi[ona( 
and Heme use, where the operator wants bdh the mechanical vibration and tricky* With 
this outfit the vibration can be applied and taken atone, or at liit *nme time ihe electricity is 
applied. It gta« ike Faradie Electricity Strong swufcrh for levenil pmenu st theaarac lime, or it cui 
he jcgidfiled id ns to he mild enough Far th«? imod debcal* appkcaltoai, El JUVct Primary* Secondary 
and (be combined Primary pad Secnhdflry cticwnts. |e gives Galvanic Electric Current tar med- 
iral purposes, This current can dio be used tar opcfaliag ihe electric needle io removing Facw] B3em- 
cihe!.., SuperiliKJiis Hair, Wails* Mo!«, cLc. 

THE VIBRA TING CHAIR can be updated with ibis oulfil whh the aid oF Anadiment 

Cbnip No- 1 4. AH the nppl^^itfics and the dcCtEadln v. c snake can abd be UjeJ V, IIIi thi5 cmjIEl 

77/f £jL£C77i/C L-fGHT b* iu«d tar CLMiTunirig the moinh, thcoat and oilier cavities 
of drie body t 

ELECTRIC BA THS can be taken in any ordiuruy bath mb <mlh ihc aid of ihe pEat** we 
tamb.hr aftd if wauled, vihratiao can be taken M the same lime 1 . 

Th* electricity can also be taken at |he wuie time the paliwiT is sealed in the vibrating chair. AO 
Until of Body and Facial Massage can be taken with this Vibrator, wJch or without the ESeGliric 
Treatment, 

J hii Li a tci y complete oulfil fox hsedicnl purposes, firing very strong mechanical vibration 
and hdth the F^radik: and Galvanic electricity, 

REMEMBER —You c*n take facial and icalp massage, Heat ike eye, ear and any part rif the 
body vv^th cilhcr sibratiem or elocirl Jh-, You can heve the electric bath It* your wti hath tub, make ex^ 
amination ^vith the Electric Uunp, d ivtI nvakeyour o™ rocker or any di^t a Vibrating chair with lltia 
outbL [t ^ simple m operaLiori I hat a child can ujtf it No one can ever do hinaelf any ha^tn 
with it and you havelh™ of d-e best known relievins; at your dbpoial—Vibraltan F Galvtmk 

and Faradic Electricity, 

Full Directiens and Chatls Eor operating and taldag treatment, written by an cJ^pcrt, acc«op^ny 
each oulJii. 

Price complete- Tcady Eot us^ lndudin^ ppplfenlw^ A„ B h C, E), H r j and Kl also Iwo sfMmge 
Electrodes vrilh handles one spcffiflc with head band, E^'n two WetaJ handles, twe con- 

ducting cords^ one electric hair brush, oue Eiccbric Lamp with Tongue Dflpr?™r ^sid one nd eau, 

Price + $45,00 


COMPARISON IN PRICES 


olbcTS muW thargt for iAe ^^Fcj - - 
out fit* if bough! Aeparniflt;. 

12-CclJ EImLhl Vibuior. EJiiicri-S cEl Hy 
a m OE iir, u good imuii r . fJOJOO 
Cjjiinii wilhirirfdfMScs hi ^>K-d 

■i &ph , , 10.00 

r«r«3k Efcdfic A«Hciy k 41 u olt 1 . „ 10.00 

A Vibnling Cbha u good, hi y&t L«r L 
nhJca wQli w Jrjfl . . 50.00 

Ttink slM.00 


Owr Pafentej/ Vibrator Com¬ 
bination No . S co/tfciini tAe m- 
sfruffteftta lifted on the opposite side 
and will give the some treatments 
and results. Price anly t $45.00 




(C) Jeff Behary 2019 


33 





White Cross Electric Vibrator 


PHYSICIANS 

White Cross Combination Vibrator 

IMPROVED No. IS 


A Combined Dry Cell and Commercial Current Machine. 


Patented Juty 91K 19OT. 

Is operated on Dry Cells and on 100 Id 120 Volt Direct and Alternating 
Current. Gives Mechanical Vibration, and Faradic and 
Galvanic Electricity* 

FOR FULL DESCRIPTION SEE NEXT PAGE. 

_ «? 
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L'indiS-t r*om , Smith Go. 


■ i 


Physicians White Cross Combination Vibrator. 


IMPROVED No. 18 

{ILLUSTRATED ON OPPOSITE PAC-6,) 


m 


H(5 MACHINE is designed for professional usu and besides giving all the combinationa Lhat 
&ur fl Vihrater wH] give, this vjfcrAlar cim also be operated, an the Direct and AlteynaJang 
cuiTciil, Et also giv»3tcori0er Yubraiiom and a Stranger gabanic eumnfc P briny, operated on 
15 dry celL 


The FafAdic eoH bp regulated to givr Eleclrictly rfremg enough for several pe-Hon* at the *xmt 
Icinc or it rah be made w»li enough for a child. It gives both the Primary atid Secondary cun'enl as 
well at din combined Primary and Secondary tumnL 


The Galvanic current c*n be teKulitcd in fine graduations and is suitable far iUumirnaliiLR small In¬ 
candescent Lamps, for operating the EfecLTic Needle in ramming facial burnishes, tUperfluou& hair, wart^ 
motes, etc., and also lor all kinds of Light Galvanic If^almenl-s 


Wilh the old of Lhe Combination Ping ami wrk-ct and estra appliances* furnished ^rilh die outfit 
the Vibrator can b* detached froep die Gw and attached tu either the direct or alternating commercM 
cunM This naites it a very handy outfit for thaw lhal only have Lhe nighlcufrent an UieJt- afSs;? ppd 
for lh*w whb wjmi td tokt the machine where there is no currant available. 

It is also- very cacmoit Ecr ibpae Iravrling 115 the vibrator ivith attachment Hug can bolalen aknj 
and nfi the coctinwrciai current without ihe case. While this outfit is dcslpied for pr^Ce^pi^iwI uw 
any intelligent person con operate it wilb the aid of out dic^c Linns-. 

ft will give yecy Slfcmg Vibration which can be ragulated lo be weak enough f^r all Farid. Ear, 
Ktm afid cither trottneiU. A Vibrating Chair can be made wirh the aid of the No. 14 Clamp by 

aUaErhiriR it L-o any chnifr 

ll give* paradk EJedckily ilfchg enough for all medical purpose* and for FJcctrk baths. It givei 
Galvanic EJecttidly for all light Gali-muc work and for operating the Electric needte B ett, It gives the 
comhuud GjJvaeiL and Faradic Electricity bo that bolh currant* tan b*? used et the same dm*;. 

It gives the combined VJbf^kcn and Far a die Elertricily so both eleftridty and Vibration can be 
taken al the mm lam*. also Electric baths and Vibialko al lbe same iune P Electric scalp SieaLmenl as 
well . 1 % Electric face and body massage can be I a ken with il. 

Full diretlioci* and charts wrirten by an expert for operatuig and siting treatment acc.g*npani« 
each Guffil. 


Pru:E DDinphte ready for use, including applicators A. B, C, D, J, K and 1-3. AUn Uvo sponge 
FJerifodei with wooden Handles, one spc*igc with Headband, iwo large two meta! handles, 

otic electric Hair Brush., one Electrode, one hand sponge Eleclrcjde, one Erbi Electrode, one 

pair of conducting eorda B anc plug and socket attachment and ant resialsnce lamp,, one Electric Esnmmn- 
tion Lamp wEth iupgue depressor and one oil can , . B h + - $57r50 


COMPARISON 

lVfi&t of/iera WQuld cha rye for the if- 
efrl Qulfitz if bought stparaleitf. 

C?fD^in7lllOa VibeUDr oprrn trd S>_Y n 

Moffl-r. u L--r>J ii diuei. 

Comb-^d -Gilvuiic u>d ! 7 ni*dii' IiAiErfy p 
>p good fei oun a * r , T T , 5MU0 
A Vilrfrtmg Ch-nr. u|.ood i±^u tm i PnJ(rt 

all'll Qur Vibo-Kfar, al Lut , T 3.50.CO 
Eztll DKi-i'H-rx nmj 4f pt*iML« furnidic*! , S 5-.DQ 


Tccd, 


a 


IN PRICES, 


Our Patcnled Physicians Com¬ 
bination Vibrator No. IS contains 
ali the iinstruments li'sted on the op- 
posits side and wiH give the tome 
treatmentst Price only, 457.50 
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g. ( White Cross Electric Vibrator 

WHITE CROSS ELECTRIC 

VIBRATOR No. 10 

Machine for Commercial Current 

f™ 100 "> 120 V„lU «id A^rnHina Current 

This machine is oper¬ 
ated on the Commercial 
Light Current and is 
very convenient to use 
where the electricity is 
in the house, 

A full set of appli¬ 
cators Is furnished for 
taking facial, scalp and 
body massage. 

It is so constructed 
that ft is impassible to 

stop the Vibrator even with the hardest pressure. 

It can be regulated to give percussion stroke, side stroke 

and rubbing motion, . 

A Vibrating Chair can also be made with this Vibrator. 

It is put up in a Leatherette Case, Hi inches long, 
inches wide and 4 inches high, with nickel trimmings- 

Everything is made of high grade material and first-class 

workmanship, n 1T 

We furnish with this machine, one B button, one C ball, 

one D soft rubber scalp, one H soft rubber cup, one J large hard 
disc and one K soft rubber ball applicator, also one oil can. 

Full directions and Charts for operating and taking treat¬ 
ment accompany each outfit, , , 

In ordering state voltage it is to be operated on and whether 

you have the Direct or Alternating current, 


Price, Complete, Re ady for U»e $22.50. 

THIS MACHINE GIVES MECHANICAL VIBRATION ONLY. 

ffifMtg 



l 


o 
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White Cross Electric Vibrator No. 26 


Operate* on 100 to 320 Volt Direct and Allemotinii Current 

Family Outfit 


This machine is designed for home use. and rhe eonstnuttnu is -o that nnyon* 

can operute it, 

it gives very heavy vibration, suitftW* for all kinds ■ ■ i Body Miissuge., on(l it can 
_ lie rtguhitod go as lo be mild enough for 

\¥M' - daliii Lta treatment;? <n" I lie scalp. l"acp r eye, 

anil car, li kivijs tht percussion stroke, 
fobbing ami nligtyfar stroke, a-- n(B si* the 
(popular lateral or ado elnokc f so bo!sr:'.-:nJ 

M:^ It v> very simple n i operate. It has a 

Z ragiilalJUS near l tie bundle by men ns 

of whi^h the Vifrfttkwi can la: regsdatiMl 
m [jradunt Sorts; the vibrnlOl' fan ah" ho 
gtortc.l and shut ■■rr by thu sunm device 
■- r '8M£'&E$s p 1' mu l-c •'!-pinit'll on i'ljtli Dmsel and 

.Alternating l.'ilr lent., wliith i- a great ntl 

those ■■.■IL'.i are 


Patekt FESPitfa j n fA5P they move, nr to 

traveling from one place M another, where they have tin different dime 
There is practically no vibration in the handle, and it k almost «M 
tjn« Chair tali hie npamred with tine aid i*f altai'linuim It a"'I Clai'n- >■". 

The motor of the vibrator is very si rougiy ljuilt, and is wdl insulated, 
and 1-ietds are stamped out of Norwegian I ron, and are wound with 
silk-covered wire- The Commutators foeve cut segments, aud ,. ,■ insu 
The hearings are mate of PhoE-phOf llrotUte, end Eho Shalt -r mado 
nrovtdcd with self-oil inn oil cups, utul le-iniumd ■ •:-U 
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White Cross Electric Vibrator No. 29 


Operates on 100 to 230 Volt Direct and Alternating Current 

Professional Outfit 


This machine is designed for professional use. but the const ruction is so simple that 
anyone can operate it. 

It k a very complete outfit, fur Barhma, Hisirdressnrai nud Beauty J’iirionv The 

vibration is suitable for nil ddic.-ile treat- 

popular Lateral or Side stroke, so beneficial 
re^uhtiti^ d(Ake near the handle by menu 

Latest vekdikig and Alternating Current, which is a great 

advantage for those v. Lio wnnt to lake tile machines out to nive treatments in the homes, 
or to chose who are traveling: from one place So another, where they have the different 


(C) Jeff Behary 2019 


38 







w 


Lindstrom Smiih Co. 

White Cross Electric Vibrator No. 31 





Corahlfied Vibr«l«r «ni 8«tH C Out fit for me mo to ZZH Valt OTr«l B ni AlLr-rnutfnc Current 

Physicians* Outfit 












up ij_ n ]« 
dirreriojii 


ejitrSivy^ 1 ® dw * ned for P ^ vddart5 > =“>‘3 Hospitals , s tte vibration b, 

It ia suitable for all kwds of Body linage, and ft am be regulated so as to Ut mth| 

ShOUgL for ilL-Jii'jiiio ire^H.riH'jaji of the 
|yc, t ear. nose, tb?®it ( f&« find tJcviip. 
It SiVftn the PeiCllfljoij stroke, rubbing 
and ii]]puljLr stroke, os wuU tis the 
popular lutond or eiitu stroke. 

It lt:<* u regLiJnlinir device 1 Hear 
■ the han<Ue by menus of wliieb the 
^ ibtfltion c::m he irgubiitcv | in grad- 
nations: the vibrator cun z\1^g l>e 
itartod and abut nfl by (lie same devJca 
It am ba opt;lilted on Iwth (hu 
pirwL !3inL Altemntine Cuiwum which 
IS a grout iiilvnrtfage for lliuie who 
want to ^ give treat llleltfe to thi-ir 
I'^tienta in die homes,. wliero titer 
have the different current?, 

fATLXT nanHXn B >' *!» U! ^ c)C the ftWitjlt tllJlt 

_u.j;_. „. , .. . ^onipumcs tile outfit., the vibnttion 

rim-trio Light Current mn 
jiisii like u lamp. The 
•» " r 

,o ih?TSr«!m-l" r ”^ ^S, 1 * r ™« 1!,I:: RheoW.nl when a wM 

■•ymnt. rither thfulltfi. (he r-.L-inTl.W^Ut!^ nr n ri^ou ^JuTbo nil 
tha * ’■ i^^ry LOr nil untiiiuy medkal treatment ] ^ 

„... jS ft""* I * w ™*“=' to Direct (tiiniit it lan treat adwtiuN! 

■\.|;. I rv thT^i,’V 01 ^ 13:1 ni,k - t Oi errant m Wto 40 <rlt> 

MEh’-n-:™ ^ 1>?S ** “»rfl current a* I 111- Inn™ 

ou&t ™ ir ™«'i J -' n i t “ lwT * apprerbiu ilriR eonbfalum 

s&a irx&as£is2!8sM£ m ** - ** 

■* pi-fr iiKilcie rip i!i!■ jibraior i* very slrnneh" built, nurl is tm-I] Snsfntn.i.-i' 

uur wkh Wica. niJe^TiSl™ &W 

*Kg, a ji &&&$£& g '™ *■* ii j * Etr&wdHt *!®5 

^iae gf Vibmtor 2s imlwij In diameter. 

leatherette case, *i(L velvet bjjae; dec inekes. 

und ehnUfl vrrlttm by an aspen Jiceoiupaii^y each outllt. 

: . , IV -°5’ ^klcte whl, ano A ItwreJ, anr. It Button, une f' Bull, oac D ,<nri 

Bdl rd uSS r Ct fefi *0*7 V r*' °*> 1 LfiIRC k*t Rub ' 

■' i r > r^SKpn^l 1 ™'^ ^ppl*eawr t tor line with the VibruUM-; n I -, r,n._' 

'" .' , ■ . f w°ri L h Dn 'r J| ° ElHJ r '*- L| i of . t>ho pair of Wooden Hmidie-. 

^ r ; .,.r nf I -t PL.tr, for u™ w.tL ll.o Kheoatat fj alectrie treatment,: nbo 


Whw ordering «ute TotlaM and Cyctee it b to be Ranted on.' 


. S4.ii.0O 


*.Tw ibl 
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BOX OF DRY CELLS, No. 145 



This box contains i ', High Amperage Dry Cells of regular stse. It 
has six Binding Posts on the cud of the box, so that any of our Cell 
Machines can he attached and operated on any 3* 6 of cells in 
the circuit. 

Price,.- $4.50 


STORAGE BATTERY NO. 151 



When the Electric Current is not available, ?i Storage Buttery is the 
cheapest motive power for running u Cell Vibrator, as it only costs about 
25 cents to bai t- them l-ecbjirgcd. These batteries will run any of our Cell 
Vibrators from 15 to 20 hours oil one charge. 

The Vibrator etui he connected to operate on either 3 or 6 Cells, 

Trice. 6 Cell Buttery. 12 Volt 30 amperage, - $15.00 

We si sip them charged and ready for use. 

ffrjp&Ql 
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Lir\d«-ti>om, Smiih Co. 

PRICE LIST OF APPLICATORS 


0f 








m 4 




Theji^ can be mcd with a]i our 
Vibratory 

PWm I’lwln.ge 


W\ 



A. JtotLnJ Applicator. . 


0 . 01 * 

ft 

B, BulTugi Appliriitor. 

.35 

nj.r> 

t 

L 

C. Pali Applirntor .. 


n.srj 

4 \ 

4 \ 

D. Jtoft Hu Llw SenIf Ap¬ 
plicator, .. 

.Sn 

0.03 


F,. Bust Applicator,.... 

T.oO 

11 .US 


s L f.ilftsw 1 'iH'O Applitiiitor. 

, 4(1 

0.03 

m 

II Soft Rubber Fare Ap¬ 
plicator. 

.10 

0 . 0 s 

1 M 

r 

m. 

r: 

1 . Lnj'«e Boft RuLIhit 
BpoiMS® fur eye jijul <toli- 
Cillc t»iltli|Jot rl , , 

1-50 

0.03 

.--■■• 

J. Liiriie lljih] Disr. 

.411 

o.o_> 

L 

1 C. SoJb Rubber Buff_ 

,45 

0,02 

/ 

!■■ Soft liutiher A'li "j]j j. 1 
Applicator... 

WH) 

am 

jjr 

n 

Jl. £ost Rubber blnr, 1H 

./A 

0.04 


K. Soft Rubber E™ .. t 


U. 0 J 3 




Tatentod Mii'tu |G. ] ODD 


Attachment Clamp No. 14 

TrfcuS atli'Lchmon.t Chimp ciiii [76 ] is mnrinctjcjn 

M'itlj Jilt our Vibraloj'5 for nLulane u YiLriitin" . 
Cbmr. 

Price - - $2.25 

Attachment R, Price 60c 

For use with Vibrators Ncs. 5 , 2 R r ^f] and 3 J, for ^ J 

making a ^ ibraiing Cbmr m fl'cnnection with, iiivlngt 
Clump No. 14. ^ 

(ftp SI) 
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White Cross telecteic Vibrator 


Advantages Over Other Vibrators 

(UKHia While Cross EkiSuic Vibrarors have Marly at many a Jvaidag.cs mrel dhe* Tibraton » 
ike K>flng machtM has over die common needle. They can be operated an dry oelk difed 
and alternating current, any tyde*. "Hus is a great advantage if the owner wants to move (ram 
one place lo another of take ihe machine out when trawling. 

(2nd)—They are operated by a high grade motor, n>»de especially f«r our VtbralorE. Any 
amount oE presume does not stop the Vibrator, even when ntn tut dry cells, hence, you can 
reach locally any point deeply situated in the llasue. 

( 3Td)'"Thc motor ihat operants the Vibrator is entirely enclosed in a highly polished metal case. There 
are no wheel*, or anything Outside lo scratch or tangle up (he half «lhe clothing of (he operator, 

lakfl eji tna-riy other m^hine*- 


(4ah)~-Ouf JrawchtftiSf ace very light, they do not lire ihe hajid or ami like POit Vibralw* d*, 

(5lh)».Our Vibrator* gpe W«td pefftlaiMi rtfokp mt&sm and side flrd* short ttd rubbing 
Indian. The strokes can be gbaoged Wbflt ihe V ifacatoc is in Dfwra Iaocu It bi* regulated 
to give ffpwi the final 1 a filrt very shongjat vihratuKL Mfttf pH other vibfafcaft &Lve but fflC 
^Lfole and dial is no l suitable lor Ufi&dl ptupfriw, accordifig to dll medial authorities, f See 
page 7.) The White Crow Vlbrttof will operate nt any position f you Wflpfy turn a 
switch and that at&jLs the Vibrio Sonre cheap vibralon hlVt lo be drawn tike -a rake or 
held m a certain, postal in order to- vibrate, 

( 6th)—They can be used either for face, **lp or body trtrtKtft wilh the aid of din mmy applicators 
wo furnish wilb each machine. 

(7 th)—A Vibrating Chair can be made with some oF oof Vihratofs in a minute, Youf K-tker at 
*ny chair can be n.ad* a Vibralfng Chair and give belter results than those wiling for $?3,00 
1o £100.00. Our Vibrator can bo placed anywhere on the hack of a chah. near the scot, or 
near the ihoddef or neehi it can aEso ho placed under the *eal. in front m side, so as lo give 
the most vibration to the limbs that need the treatment, while it alw vibrates the while body. 
No QtWVibrator can do thil. 


(dlh)— Electric Batha and General Electric Treatments can he taken through mu Vibrator 
Combinalinn No, B end No. Id alcn*>arftt the same lime vibralton is taken. No other 
vibrator can do thi*# 

C9lt0—We furniah Charts and Directions for liking trcataKtiT. wiitteo by M expert, wilh 
Gpch irtAchioc. 

fiNip 
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Ivin <3 & i I’oxn * Smith Co. 


Notice to Purchaser 

All pOirtls niJLmifnT-Lnfr-t liv i.t 5 fli¥ Strictly JLr*t cLn-^ TV ■■ m*-c only tht beat *1 mnlfrial EifL-d 

rorliatiaiiihip pad m puaruntf-r- tlw lx-? t result ■ 

twry Lot h i boron ry hi y (^ted by &il rtpirt olc-rtrimiJi btfenb St Is s-hEpix-d ml, 

][ you an* in doubt IS lO H'IulL JjLdtmiEirnE. fa hr*-l iuliLlJlAldi for n " meda*. tidL las elr-p-Hy ftnet 
taadEdly ypn wsyii it Fw and hfcvr: expert nwxis raislakes and faitu^t TV'^ %U] pfrr&y* ±k ^l*d to¬ 
ld vfae ym to the best of our ability. 



Waratng 

Ehf> not b* miBlDd by L-Lo-.vinR attvcrlf ilic—i- ft-Siu ?ell bat one kind nf Vibrator tod d* 
hoteven ^B.nulV^lNM t3, fir We aiMmvnu-h. pawntn^ an 4 m*nufttCEUIrOr* af rleririf Vibr^LOffl 
and a full Imp of lnflj-padit niiHHap;* rniAcbLnes, -ch^rk 1 twttorioE, tiMtradiivi and Gombj lotion 
a in 1 1L.^ . \\ <■ do n?i deal an toy vibrators. 



How to Send Money 

MeBr^ call be by JjokI niDlSrcj 1 nrdrr, rxpn ■■ ■ m^ is^y DDcb-f nr tegk it Cfrd mJal, 


References 


Our ftfrrttiffii 

NntlMHJ-1 City Dank of ChEcn^____,Cb5oigp 

Ccnt-mL lileetric Cammay— _„„_____CbScug* 

Al. S.. fleitrliearns Cn ri HVkidouLld JVwctm..™ *_ ...ChSrugo 

.SEe-Lnl tf|k-Hu|fy Mf(f, ConiJ^ny . . . M _ 

Chisapu f ji m Mf|i, Comm_*_ ...™ ™ ** __ ^C!iica£)D 

Cftmmeix'iiiL KJectrlc i’llctcr >Jfff + Co.*. 

Dr any Af^repaHie Ajfff&cv, 


For Further Info rinati on 

Sn repurt to vqlwtidu to a nittriciv-r m:rnl; tor direa&es ui*n.<l*jted ld tW* book reads 

Pries. Poflln^r 

p, Vibrn(M 7 lffl by BenJwidpi H ns ton Bm^o, >|, D, ________ - * .<KI M 

TJwaie books ("an bo seeiircd fn uai. any M i,-iJ1 ijilL bosk Com.l-.uij.- OCT frum ui- t 


+J ! *pi w> 


(C) Jeff Behary 2019 


43 



















t 





White ( toss E/lecteia Vibr&ter 





Read What Prominent Journals Say About 

Our Vibrators 


AN CU-CTIUC VlPPAtttR- 

MOGt Ql Llie TlbratofS flOi Qui rIpc tlKtrlrffr ™5tSi 
Elm T Lbr*(Stio« Lut wJiaE Lt hn-wa aa Lite LluJflMinii 

Krnllli ■'■'iliTiil^f f|Ti < emI oh If rlhElitlnn but flretrJcnl 
tnentn»n.t ^Ltb Hr. W* wiiii to «ilt rh& at^Qiino o( 
our iH:i«Ei;j - h> ill* InlbhiuUlorL sirun bi 
I I'll Jd i j n( on npjdl-rtEiutt wbLc-li ^\W 
Inti-r-jdiE uf*n EliOuiil] joil :ou v r^l bpw w*di Lbc -vt^ 
btlikiL 1 . Aonthrr uu^ sniu f brtPS Lnlrd- 

ductd lb* Uad^Lincn, Emllli Co. Tn nn aLrflrtiminfc 
Coi be comlilli^f wlrk dhj CT'lliiP'ry i*-Tia.I r 
e*Q nmid of It a vibrating cliaLn sl^i^ b Inna trt 
EtfatBOnt ftiuE la fully r*!‘u*n3wd as- valUBbk IrnT 
Imp been bbly aM-nrrd In ^EkLltirCumn. hoafiElrtli, "Jp-h 
dp bj e3m= imp fit #rpppiLvD DfipablEiJl- TIk-sc Eip|?3E L 
DTit-pi Mrf Bltdy Bo iBLNtrt my trMc aUr-nLk.n 

ri Hi'S f p*¥e of ^reat td1u-f—E l*|irtn1**3 frota rJi ii I Ni 
EumnCi AilCUJl. IPk-- 

aw kt-uctbio weajL^iw cisal]:. 

By mrnii-s nf I ipcclaL pin u: Jll*E Lroiistt OtJt H tkf- 
MiLflicrDm, ISnU III CuBipa^ '■ lilrtp'. “**■ < lf 

irif.i.l l !itkclr VlbruCm rn. at. yTiihi.iry ffUidria chair, 
tbu* ari.b-!-T ctxd 4-DJL' It into ii iLI ifmIul" chair- 
Clamp* Ii faitiin.it n-v iLo bafh Eh* ^"lr wll li a 
Ebmiulj htrcw m DEL] □ llEtl* miillinry Cla^P dtrace sur- 
rauuda Ehe bo4j of tbn Vlfrf*(M **4 IpM" II In ttna 


fmitm skottn. Slating In lUe PD p^FE^ rtiali BaJ 
liHiltij bDciwnrda Impart" n RL-strnl fillnnHt|aii to 
(lit body.—TCfprtntwi fr^M cba ■ \E7rcEnlrtf ,1 

A TlBVA'ClHQ CIIATEl. 

A YIUnLEln^ Chair for p*or* Home Bi BSW [w-sil^-t 
IPlttt a mi"w hiTfcutloiu 

T&* VlbmEar l: steadied Eo * clamp,. iHd 
elfliDp Sift 1 ^ BiLacii^l ig on? *E the ckq=?. 

Pltb^r i9il£h Etn»c or Ud:. 

The Yfcliralot- rrtB l>t r-rjnilfll-cd no na E4 (lir* fna 
Hid iUousitrKl w many ilisiiAdiil dhrtili&Hi ptr sn .t. r 
wblk Lt - -1 Qiutlilac h la of-rai.li.in- 

Halil tiOTC ilio YllrfftiLus CUnlr ‘ t >™ * ■^ E T- 
uh u-bnldaiM h*7* ablo P' Bhr^ -a 

nphni: ll I vt bl*& |!TEPC_ 

The *)tirera*Lj IbW ^rlco pula illifl flutdE WlEblP l^i 
™pIl nl dIJ. fur pWDWtEn^ clrCii|*E5pt. etc.. Ir kii 
tin *Tjual. nud It* ppstlpna Ctvu t* |p£l Ln sbu r'.z'r 
Tr1th*Ut any Mti.unrkm Irum Ehp pbyildan. Ehr 

VibnU'ir- Ii n^E uElitMfrJ lo a diHr, it p*o V 
tlif- ram# ** 4UJT ortlnarj 1 YltefcEpi Ba ^i^t- '-The t C- 
hl^aiBR- clflm.|i ii U4 midiliita *E1f LnTniml mq::» 
fBPliirLTl bF LIudi-taBt, ^mtEb C$„ -US itU Iri 
HL h Cbkw, i3Lr-lL-PpTE&trf ft™ -JTfldlfflrl 

j: i r jr _ IflOT. 


A Pew Testimonials 

Taken from the Thousands We Kave Received 


A GH&Err TESirsroWW f. FftOH 

LoEEitepBr. fyolo., AlJ£ s 
t,lDdi1roin. SnlUb Co., CliLr-ips. 

fi#it1Mcnpnr—I Ild^# J-itE reophi-l lb# Sn. t Cfem- 
bEullOffl anflclilae. and t-n fifty ilmt 3 nui ^GEI p-L-aa^l 
with IE Ip H^E ernuph. 3 an* Jo.i iltupLj -lfill£tit«3 
pMli It, nHd HIE? on* thnl It I" the B 

it ]. j Ll t could t#ll *PCCT pbrllGhii JUBt bsir l^n lifl 
DVeOi nrin [Q bEi offle#. I nm lure h# ffLiull not bm3- 
taBe tn- p-lEl^l ftl" ordrr ivt pnfl at oare- TbS-ftliSaq T 
E-nr juaf jpEHiPpinw" 3n Bhlppibi; tbr same tfr e^d, i 
lourai truly. 

DR. W. fl, IlASTER. 


Llndifctollj. P=u5th Cd.. ChlCi^. 

Llior.Llci^.cn ; — T^p E|»itLo Ylbmtor SlichJn* N- 1 - * 
<aiar Eo lialld EcOny. Aflpr E*oUn£ mr (Tllfi mtctlsp 
n :n5 flrlnc adorn ^ ir^nl. 3 mun "&y F™ iLf 

Tefj bnt gsoJa foh Ih# puD&y I IHT* ^^Q- 

Tniillnr Ip- |Hbcc nB Pfder for m#r« machla^i, 
and tbaaklof ynu ^pp ypur pwtaptnesa, I ft-ni r "itl 
Mrs tesE udalitfl ter your aiLicnsi- 

Voura Tory ETQly. DEI. CHA3. I- W1ILTE- 
4iE hlaLa SL, BEHer^hC*, ChB. 


From a Prominent ChicajO Surjeon. 

ChicaEO^ March lath, 1 <W 

Lindstrom, Smith Co,, Chicago, III. 

Lear Sirs:—I have been using your Vibrator on my right knee, tv^ith a very 

gratif. ^ bc^i troubled with Synovitis earned by a wrench in entering my carriage 

Very truly yoars. 

DK. J. P. WEBSTER, 63rd St, and Normal Ave- 


Don't Pay $TS,PO for ft VibratinF Chau* 

i'IVev Hh 


(C) Jeff Behary 2019 












l^ind « ~t rom , Smxili Co. 



T est imon ial s 

CendiiBird 


THU COLLJM0L-S JUDICAL JOURNAL FOR THE KOHL 

CviumlH-*, Oh in. 

LLnrSnivrn. ^r -iili Ccu, OiT-mso, ILL 

Crtllllt-ILlliD: — C llttVO OQC of >I"LT I ,.ix-l rii- l r iEnu.Liir« S’-", 

4 Ln my efflcfrund Lt La in ■ i -«-i:uit uw i-vltj- dny. 

] nccv] y-(|i>llii | r .... i 3 I:lU]V. 'iV :l j -■- i ILildly - 3 iLM 

mr nl mim> iiy i-vppi-Ma N.o_ a % a aUciit> •’ O'-mpiM.i-, 

J bu VLbrafew iim fire n *u\ s nurdl-plil ■‘ii-lIct b> nw Im 
ray Kra.ctlee ihjil I in Mud cini'rttf "■»- 4 rtWv L^ijnTJiiih £ LL 
r-if Iba C»iLiiiifchi±« ynl |i\xl J 4 nirsi.il. Yi■ ir- very trn ly_ 

r. 5 L i.'.lit It. XL Ii„ LdLlor, 


DE\EFm MANY 

Qiu^JIlA. Calif. June- - 4 , l&C-l. 

I-i •>!*■! ram. fullh C_e-.. L'LI-'.-i.Y', 3II. 

D^ni 1 i?Fr* —Tr* lit t'lliralnr n.r_H nrd 

% m r ri - TVrll i■!■■...-.uj nv^rr. H. It | r - LeLping- my Inulnim! 
lUfcil iw£i frr rig t+ 4 ? utbura that Imr® lrJ #4 Ie_ I u 
H*|;iL|^ff Jisnfcu-L- r"er ujictiif-r tram u frltfr.i? wjio jaw 
ti• j“». Youru truly, 

L _ 1-ziwAn Si MK£. D. UU+TQ N. 





Glrent, Ky* y*l>, S„ MOS. 

Undatrimk, SmJISL Co., C-Tilcu^p, Id. 

Ginlli mi-u :—uifil-i ls- j i/.ii- EIdf-:r“ft VI- 

li JTl r 1 >!. _ 11 ■ ■ aU L ? lx TL-(Hints SLB I, J li.l'. H ILW- I |l N-jfb- 

laely for 1 n-.rvcYi* tr-ui-Li-! :- :r #s-nih bn r-gihi", r L i=il 
I nil jorii'j 11L' ;Ji„in vrl.oa 1 Lh-.^.iei Ui iih*. 

I'uura very truly, MILS. J. it LlIMON. 


nib OtHrirtftiL iTriyu** Mprtsi 2&, urn, 

LlndnCrwn, Smh'i Co,, OiJunfj, ILL 

L^r ftln.—t jul niuru u.dJ more |.»k_L*-.ii! with lIjp 
' olbra.lcr, JL work* lln-_-_ ur.iL Le ■□ri-Ly n yoad chine 
Le Il.vc. | fcituhl hol sir any pile* r"i!i with Le 12 
I could not L"*:l djioc sin-r. Ha^> hnd ubufLLLv in 
my r iyhit linn, waa bad tor i± Ovr daym, but 1 L^- 
vllmitor lock ttve Iflnkia cn: ar-a • an i.r-w ■c-r- iny 
arm nniL am ntarJy Ti^l i. l r^-l Elmi. Lb Ik al-nii e hna 
palJ I-ur Eiic- '.^Crat-nr. H'JiIiIjiip yois ilhjuLj aLt-teiii 
aad *■ inhln.tr y'-'oplr kn&ftv more aM>ut jchjt vl^racor, 
ah. i ihatikuiB >'■_>i l for u.Ll. [jl. nrh., 1 _■ n.- a 

SliLLtfEcly. llKiL W. O. JL'tJb. 


VIBR All CJIILIR tl 4 I!AL TO 
CHAiLllS S 1 JLLI.\CS FOB SflSH.ull 

Chy. UiCh F April in, IPi>&. 
^bid^tjoin, SnilllL Ce>. K Cld^fid, ILL 
^nElunitn —Tlio LaLEe r j l m r* n£ June or Lfie 1 'irpt 
Of July 1 ^^’ J (-nri'liri->-l or ju,i i.r,WbILt iJru-j.* 

EL-r^ErCc VJtri-ftWr CoinblraUun Xa. * jioi Lu,li- 3 c dry 
r^ll FiL^'. 11 im-. CMi-J 1 v. NL Ll... i v:o Ii^tu L-cil h 

v^ry hiilcSi fi|iM>- j .j 'ii I ill >fj.- v» 11 □ L.m bad apbial 

Lr-i.iuL.il-.- thndhMfetl ;ul-I uu-*J busa Kibjanl ;a 

revere heuiftfcli.*-K for il r^rlo-l of thirty-live ytara. 
Tlla '. llJiaLor I .Li r- Lil'.Tuj.'^ FlU-.-L l'] IilT !l>.-JiluelLL i 
JmEn-e-l lately, KXc.illy lu-lpa Ilqf jptqiu cru'.ibL.-. and 
ll ^omrnc/neod. La Jo Lbla Irani thu r*ry ai_.ri %if 
iiaiaFE LL. My wL(e uye -?he ttouLiL aai p-arL ^"MIl 
L ba rnarblno. Vi'* IulVl u;>.| tbr> '.'JriL-.n i Ln l; <- 1 iaIp by 
mnaii? ot live clamp- atiaciimi-at, ilqiL a f/lanfl ■ 
oarit a dwitir. sjvj ll la eq.uai ; ■ n. vltrallQR ebalr 
■Lhal be infed aad coal ^lSl'.Ul 1 . Verj- EruLy > ■.ira, 

J. TV. LdWtf. 


J 1 GUOU FUR IIA [31 DILE.^En^ 

CameTOTi,. ICo.. Feb. J m, L&M 2 --. 
Lladsj-lrom, SjijILIp CMw-g^. Jfll- 

ULn*:—Yeuf vhe^Lvl- I* t#r ttlChfr feELftTA^- 

Lory -jiih Lfcii.h eim i h.id j mh dioui^L I 

e*a 1 ?^ ‘I'rlllLubL LL u ubiciJ-j day. Wry Indj-j 

MRS. il EL FIELDS. 
Hal- Md W4Lw 9B HaJj Cwaa 


if- F]\ju i urn >ii np i r FX i-kl-T. Uacklichb 
AM> HAW ui'aiER 'E'EELU Bj.jis 

-vah]iU:. WauU^ Jnua I-D, 10 p-p 
L.Ddtlmnv SmltL Co. a Ob! m, 

i j— ii Ih iayn 1 L^i-m: 1 -.Ibrator jiait two -r ^ werk 

a^u. I ii.iti d^iLfllil^l vrJtti It. J-"--i rrii-ii.Li.il puiii 1 
n;aa unable in lireatbe (3i3-»iifili mv n^mj: aaw [ ena 
brv-nibrt ■-|iili ^ fjLhilJ* ‘ifttr, in-- m^uih. eL&.-— ii. tti 

rom--- T i!-*i fiue 1 Ii— iie-.^-3 aulaca eo 

L ' 1 ' ■ :■!■ • :' I- id i> ■!* i- :u -s iii-j i j.r. t-i-.E L Blink 

wlil| iJisie- g, 11 .| p.aLLca^a rbry will rwi>- T find ilk-n 
■.■ILeSiCn-r Kqiti-r.iS| l Cor BV-alp maPJ•^^^i■ , . I nr.ijs: UrinjliLriL 
V'. ly r:V:ii ji v. i Lb iLia-lma:. h Lr- foi 1 ilrv^] .inil ^'.vuEL-ip 
- lKLi:k|icbe a 1 C'-^l [ l-aiui^t |-l . :>r I : -.-auiip-li. 

I rl'ilak i y :i v ,j r i v;n r.r my rrk-n.K vr\ii buy «mhi_ 
K--I.-+IV-.-I] ral^Wr « mi . v. l ui irniisy eIl.t.Ieb. 

Y-PUra renpeeEJul ly, MJLLLH IEUOH- 


iniEi-ENH ll.Yus it i^ele^ heljee 1 FOlt Q MJi 

si'roxiss 

ItubljeO, X-nbr., ApplJ Ti?i3fi, 
L.aiLUrom, ?nilib 0i^> Chkvifio. III. 

G^II-lk-irteBj—'Whanei rT I innjee .■ romury ilrjvn- 
[ i-nho Wltb lac t=i^ tMi rn I ■ -i niiiL u---, Le Cut* many 
rJEfiTcrtaL kia-l^ ui i li.vi.-n bi chi! u. l oIc.ih.■ r.f 

Ciir- El: it r-i -i |c»- or EiiUer my suiElenca- Lu.v_irt.iUly arc 
pLeii#e-]. Ja JX-tIL hLoti-.. c.ni relh.-. n»i pain In ih.rt 
buck la- ofLcn Uh moat Irouhle-i^-raa- ^aati^aliLl,, and 
ii\v a L-.-ru cirtaTort La cbcaLii-*-.L Vmiu aiii'j, 

C. E EICHARD 5 , if. Sk 


DltCl'DIL RErOllHEMj'- lUift l'ILEI-j 4 TE*k]t 

APRuaEa, HicnL. A'J^. | b 10E«p r 
i-lndilrom, ^railth C*H ClfiBWififl., III. 

Gfnikineii r— 5 lai:ijr Chanka for yen.r adylec. 1 
liivi'E Aii-LCk- . Hit- vibi il-jr K«. _D to- -wort U, K_ And 
urn ttelL iit-c-.i^L-d. ivEEh it 1 'm.M‘Ji inily, 

Vr E JfriCAJW, 11 D. 


PHI^ILAL DTHECTOR, I fn IT FOB -SFEriM 

WOUK 

Gnlveacoa. Tcuu, June Si. 1*05-. 
LUidMiPtfiX SmLLb Cu- ClLkneu. ILL 

De^r S^lra:-«Al]^iit n month or en a^e 1 IwuE'liL 
fiTi-*- seur Kcl IE VlhraCorr. I Ilk® J( tn much 
Siji-J IL iLuif done c4>nKL<l^r=ihle rikkE nEr-m-ily M ;k 
I nod ii:..? 1 v. -.-uld. rnLlaer lia^e one or ytiur I.truer 
e:ir:->. You u III • - - EhaL J inn ]iSiy&l-_.i I illrocLor La 
Tli 1 : Y. H. C. A. Ei-. rv. .i h'l I v;oii\\l uu It TrUb 

my W#tk llt-Te 4 h PC&iLEEhllf Ht»^ l ll - -;i -a ] -l iL*| hViJL 

IritMid wSeM ibe im^IsLiki slm r it.-^'u amL tki 
n«d a aEju-Jiier w Uidy. 

It. D W1TT1Q, 
Fby* 4 v 4 iL DdrrreltJF. Y_ O. A. 


lPi|» Wl 


I 
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"White Cross E/lecirio Vibraior 


Testimonials 


LI ■=-11!. i n.ij r> d i 


UAS HBELV GREATLY UODFUTLn RV THE 
VJDRJtTtfft 

U_ 9. £. M^Cnl|>wh. 

s»uf am*. M*y ^a, euq-s. 

Bj! hill* tram, PiBlLh Ch., Chtoiu, 111 
GentLcmcn—1 am VcrS' tfliatu aij^n^r--I u|ih it is. 1 
machine, rrhfcch I received Ln iWaidlClflli. ■“ =i ■! 

fi‘ i'1 thui afE#-!: u#Ln£ II L rr -: muuh belter an«l 
hftvp bitri Ly E.lun □:■=■* of Si. 

I5C ! LJ- yviLL'*, J. TV. Yl ALkKK. 


vmiL^TOH is fifino fuh siYeLUNC 
!\UF IS joists 

A*f- 1- ItiP*- 

LLni3-« lions. ^-rnlih Co.. Chlcuiro, LI I 

S| (*■I have li^ea uj-Iiht yu nr oLeotrl* Tlihr^t^f* 
f<i r ilIig:iL m\K momli and am pu much p Ira -■■-■■I 
nlih I: eMe 3 asa triiiLLn-j |t homh ii> nay brother 
La Vffm-ftlVT eo to? h|* rhuiiinnii-n', I tv \w-h 

you ivOUld Ic i n n Ly iP-vnt him earn* -*f yuUT uj: • 'Li - 
Tilcs* tv I Lih prlcee. cC-si T ul«G w|ph i^Tc if L 
can g+t onoLhnx vibrator for rrn-HPli 1 a! [Tic s:lihm 
ptJc-o 1 jsjiLd. for mine ilf [ o-itn on* for id ¥ self 
;i r.il X H*nd ib* on* 1 hova e* my i r.-.-1 . r .i w i 
tifyngtiti |o *+v IE I| vrtll not fftre him rullo-L far 
:-:|ir fcr-Hr Jfr|ai«* wlilnh Ililvii troubL^d him lor 
r^-rt hij' imdl Mtjtjfle |a prLtf* mmeb 

help a»■'! I hnsiklTiP on flip vSIitjUO^ i* dn 

'Lll3 B ■;! It liuy rlrtln- iiTTLi -^1 E^V. ilFil E^ESl!" Ell* 

nivolldn.c and pain fi'ftni (lie Jt.:- 'h in my : nv-*:- 
KerpcotCTiLr ynur»-. ASNIE C SMITH - . 


IS A HE.U'MFIL IXSTACPKHNT 

Obirlln. On Jftb. 21 . 

L3nd B^r^in,. SmlMi Ca.s Chicago. HL 

U<>ii(frmcn^—The -Vix l\ Klrctrk Ylbritut 
L _ :iiFin in ii“iv Unit and Til iooJ. oondlElon. Tho-ik 
J'rtii fur yaur prompTE^s:-. k ± tmuElfut [□■■ 
dtnrm*nt, mil .i I ■ 1 ■ □ 11 ■_: I; E li*Vf ]| 4 nl fi kpp th.nn 
a Ti-ITi, S'. I n^i ^lifi ^-u-iLlli huy H fet twke iv3:-ir 
h .mu :r r i* ii it I itc’i 1 1 a-hl asi^xh*r. r-i l.i- .tip^aii'. 

■ U-r ft I?I1 1 wnrH, and I 11 «I r-Tr W 131 l'ir-:i ffoflil 

rl*itl i^f vL-urlC ia do It Tt^or'kcrl beauEJCnlljr. 

l-j-.irn very truly. 

K F. FJSQH, 


VVliLL iA r[>HL.D IV 1 TU V 3 D 1 L 1 T 01 S 

SmyUrreF. fl.. 

r-ludnirdnii frrillh Co, 

Gu'jlEI vtaaiR!—L 3In VP-iy se t |L ^Tlffte^ Willi 
J ollr VLbrul^ Eado-ed fjiii] checl{ for lYhluli 
l-Leasft L-.-nd me- a Ko. 1 s VUnrator. 

Voui,- VL-ri If-11CJ. Is _’i[o. , i HTH5 .'¥L 


nt’T.TFYFEl rHA^LF 1 IV kCXI 

JunctLan, Teanr. 

LLiidilz cia, >'iri 11 ?i i_"o. 

Et-Mi^-n I 11 1-d ^h^f -irfebralor an oilf per* 
son for trJLPl.M In ^mmaoiL ^nd q-uTc-iH IE Itl EltrL* 
m I illi i •• - iisid h-- l:iin a»E h^id Lc ijntp 
Y-.mi> Very trills REV, F?. H. 


T 5 RELIEVED mo’ll RTIP-I 31 kTIS>f 

AUftUE IpOip. 

i>J .* r . ram. HmLfh. (2a., CJilca^-u 111 

—'WftiUM ray (.kal a fr!ci:il ot nL.nr 
hap ti L -^ [Si^ vlbeaicpp fur rhounuitUnL und rt-- 
e-lred a Jiicidil iSoal af i-FllPf fi am Lt. rim* .-^cail 
applicaE-ur la Hltl! '-if I-IiiuliiLil T«L. & ToL 

Co. TuUir-b ifilly. 

F W, FOSTCTt, 


HOttOR HAS nun IT WITH M l II ICED SIT- 
LESii 

.liFamP, S. Y ri Man^lL H 3. 1»D. 
Uiid3i™h. FlftlcU Cb.. CJlIwo. HI. 

GantlcuiCft^—BecOl'.^d lltC: 1 V|b?ft|frr 

ilay la Rood ccndltlcn and ha^\ *-i t E-d t, inio ivlih 
rnnrliE-fl aucec-39 o:i Seve rn I of my i n Moat i 
Youth vury irnly, 

p-ax £3S. Ilf-L LtKRT G. COLLIW9. 


t SES VluRATOIc KOH Cl>Ll>^ UCAUAi ari^ 
ETTC. 

Sryarir Ohio. 

Uit>l4tr»n. a.niith Co. 

Ge:UlrntTi:—ggiin. Um#- ogfl my «-v I (? i i-j r- 
alraned of y*m flhe *1 yokr So 5 - l'JbrawM, arid 
Sin use bav it&h* her a WtTld af i;^ id. You can 
□3^ un for ToferHncp at any time t-ho m ako up 
ii.l I 'vLbeate 1- tor Jnc3pjeat coErim* 1: ■ ■ .i ■ 1 joI'.cb hi id 
naany oth«r BlSmenLa. ;^J3icr-r ci]y. 

JO-TTS IT, KIT.UTS. 


FUEL CHEkTLl I3IPIIOTED FnOll XERY- 
firsvpsfl 

Okiifliv*. Mont. 

LlSndrirOm. Smith C'?>. 

Dtar 311 th:—I re^frlvcd tlio So. t Y^LpraE-ar In 
rood co nd Lt Ion ahoiJl i>n p month a^a. .urtL toel 
RreaEly Improved fidm ncn'dkiJTics?. 

Tout* very tiuLy, JdHV HAX^E£XE 3 ^ 


Y Til HATH 1C YVflHTrt IEX TIMBb ITS CMST 

2-Lode aEo, 

] .Ll id >- L : OJLt, SlUlLll CO. 

C-l ;n t3piaij'n.—I ppf-i> I v vil (h p fnoi plal* iir.-L 

chhlr OTCaohlrteut C lha-ik >‘0U v y ry muelL tor 

Clie ^■‘■iinrOUf hnnRnor to WlUdi yv-iL have rr- 

sanded l^i hiy orders 

The VLbralor Iijlh OVeWblFie Mic ChroifllO C^Ps- 
MLpallou at Lam 1 did Think for a. Vrkl-te t'lly 

LuirL-:ii wdtg parnlysoiL. Th* Vibrator has oUieii- 
1 L“ NMuralffLa and S^e^ail-ca, wbieh X v^-bs auf- 
ferli'K frOBii. 3 ¥cn-" iitraam on. lb* vercs dC 'n- 
riaciliy, 

Tho VLbiaLur Las br*h worth Cch Tim<-H Ita 

nodi. Vfrrjr reapccEfuUr, 

M 119 . ii. A. ilfflGROVE. 

H, I, Goi Ko BT. 


TIELItYR* ’pTHEF BACK 

Lon ffmont. C*}v. 

tdmlilrami smua do. 

Oi hlle 5 i'P 3 i=—‘I 3invn 3mJ s-odt ?^o. SQ \ Loral-■■ 
for Iy>■ o m^RClLH UitVH not ad^il It (in HttfiuSL:-- 
ae I dm>u3d l 1>U1 w]Jl BAY stiy w"," "Q "11^ 

llsji E had troubSc Ln ■! LLuJp'ni" flOWh iitid S-‘!- 
1 11 - ,'.- ':id.L=k uti. hiit Eli 7 i t baa no tv n LL loft bLc. 
Yo-upb r-tape^truSlyi. 

qk 0. 7i5. Mvswmtm £ 


■i ll E; 1 t MID T3IJ3 VI HK.lTDEt 2ICIHB TU.W ^ 

YEAR WITH fTOH 3 HUCJIpTJ 

Maun ir<illy B ?ff. J. 

L 1 n-i-?rom- RruiEii go, 

T nHV| ii^fmT your vlbrntora S' t 
muru Ihaii *iu» and IMeo Ehem very milch 

and have Irented e>>id curort 4BV*rftl E>?bpLr wilt 
i hem. RfejpiHtmilT* 

L 3 S □. 3E11J Si J. Wj LIPPISCOTT 


(Fib- -5b f 
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iri d -s t r oxti . , Smiih Co. 




Y 



T e stimoi s iiiJ s 


C&ntln , n#J 








HAS HELPR.fi HF P R i3i MAYy way? 

TtUnE-leWr, WIl, Afi^l S, fcPQ&. 
LlQilaLr-uni. fcqUUl Ca._ E3I- 

aertlon^n;—I am verr miurti pliftiwl with llm 
niiniLur. J- h.i* h-Ufiril me Ip au/my - 
JEuip^i l : iilij 1 ,, Mkw e. [J. CRT 


I* SECtiSD "Tip 3*1*0 

CN-1 RGBS, CjiHf,. April ID, lD'-U. 
UfMvn. ShUhIi Co., CfcLc.n.q---, m P 

i^nli sin-h :—I hiLvc u oi4 ijv*ry outco nrnl 

fiml i hMi.- wr-miil cu nor.n. U/ fciu«-■<---' Phv.: J 

CmLLUF^ -ill' I SI ^=-fcll tfd drill I..ILV LI |{.m. , | LliLU"- 

TiEFt. Ir A. CliKtt. 


HAS FlOMi MuYSHJIif I.V TWO MO.VJT.FIh 

Ovmn nldiin, C’nl, 

LSruUI Kini. BmllU CLde^i^ IjL 

IMai- —My -i lluiLCor Hsu il-iru- v-ifliSKt^ r-ir 

me. jiii- 1 E tikY* tfhly SuiJ il Lwn ..- ■ 11 m_ 

Youth rrr-r«^n'.|]E„v P 

577 HL MM4 K. r.AAMi^nTRSrf. 

LSH IT FUR C AT I.R 4 EH iMJ llEAUJVis 

rUHiL-J^Tmi, C^EIl, JuLv l, i^o&p 
L-InrlpLrnnK blnlHa 'Ju., Ch^Jijj-i, |1|, 

GcflEJoQWTl: - 3 ]LjVh EjIi-i! [hi- ]-7i>. i 11I1 i\ 

GrudLmtnlJ!! nnil II worfci fin* :_hiL ] ijnetl II ai t--IT 
IYr tuturNl -I'll huiLl'Ili 1 ” ll filV’i .1 . 1 1J Ua» 4 -iE3f£ilc- 
l-lufi I tOUUI +xp&:i. Your* 11 uly, 

MftOF r ORQ, IE. HkYNu-l.l Itl. 

l-*4 X. CdldJiinn. Ay*-. 


IS PLT1A5EU iVJlfl THE 11EKUJ JT£ 

teks 0-1 June 2fl. 15U1_ 
iLir.-J * 1 I'-lilti* KsuUli CV. Chtcu^r--, IJL 

TiHiir .Sli?: —C nx-e-lvari my rllirncu-F ?7n. 1 ■. V.- 11 T 1 
aiiLD: .1 it -w *Lny* mnd 1 urn v. IJ nl«i*i*i| v. uk 

J41ULL» iT.ll-n«MlJ.- ^iicurtO Ely I in LIMe. 21y uil- r 

f*f um[-IJainrn ||!LH P.I-W jrs -,1 iirJ 311 b.- ..lily. 

^cry bfuEy T. Li. 

HPST If All] A \OTHlin -Ti K i- s hj ft || i; it 
UEAETb i-.UCL^H 

S*nOL Aim. C'7nlir, H.ty 5, iLioS. 
LlnJutrnnm SiriLth CV. ^iJ. ^+E-i, 111. 

Qonil^ni&n ;—Ity rfri EulH ptnna on n Smi_; Iriivd- 
]F.|* loup for* hlf I it-.Villi ajLit thny vl-.:i.- fo 

with III# niikcbluo t hoy moJc It v*hll ChflTk 
i 1 11.1 -1 Eiil.-o HnothhF Iflir- 1 lH.^M^y u. :jixpi 3Lrai 
J Lliblk i, «!._■« >'ij. b TV 111 >?IF - Ii-jJ 5.r ,1. 

UOHL TMfl^ltu-IJy yr>LLTK 

1« ItP Hl MARY 0. TCAUtCH. 


I- UKl.TlKH Pl^ll 


ntHPRIi IT TO Mlftfl-l-HIYElb M \- 

OJlALi 

dalfirln, Qk!.y, Jn3^ H„ ]li:S. 
U&iMiAitiV dniim C* ai Oikupp, ELL 

■j«ii li-91'.L-h :—’ThP-ij- k- no -o-tbir fil.i'I'milh ft h iLl- 

marki;:. ■S-s’ t3ici .. rnwncjr &o trornJ und J nrs-fi-r 

n L* ill any ]iFifh#i- |-rJiji j .jdca [.- r p-cwijZ j-i :h.-i S-.-_i4 
Very Tflffli ■ i'ijal |v. 

Wax. frT, mt, faa r* BTriWIftHR 

-I JIST B It I' Limi! VinMATCUl" 

N>7T llOiiron] P iJniPH. 
LlniJoLrazn, SmUJl Oft. Cl iC-'ijO, I3L 

GcatLF-niFii-Y-siii !l rL f ni.J!iab*r I I--lik1M -i '■ I- 

liTatr>r i^r iuli l.ja- p JS-H'uni'UeT arU Ir- [$11 ;■ n J il:il 
^LiHUViI L-S IS. ut :■ ic run If nUTd -ItlLifUKii- C J nJ-t v\„:- 
^■■ll n^y ]LccJ* villi. 1 1• «r ;m-iL 1 ■■ in nui* J n.nt|i| imi-, 
S-c.Lil-^n*! iFltPiMJL bL, Yuuta, 

_a* L r.loia B-" 1 _ s. I.TTjL-A FAHICErL 


Se-Jro Wu^Llcy, W-iufL. Jmi.u JS, 15a*, 
LlJulPUaiia, rtivLtli Cm, III. 

!>> -t £*n —-T -i cv^<*l LEi? Vlbrulor nIL tljflit arnl 
1 s;i"! e«Iv:ii-l 1 r-- c-ml; n Ly nclplnp ran ipuli^ _l 
Imk*. fi*inwtiLiqy ypin-i* Ail:;*, u a. r.uw. 

IS UfiVEPltm. |\ SLtXV WAY A 

C1ncbum±L 0 , ^cn. 0.. Juki IL 
LLIl<] r! i -.im, irmldri Co., CliJciLtu. ILL 
liH-iCiciHviLi—I .ii m. s forvl vt I Is, - \ ILfaiwq 
Er-riiUnt-jiL un-J itinl i- tj^BuflrL-Ll In riuny -wjysL 
I'M'Jrt truly. 

ftihaw Av- MAUD SL CHIU^rg-PHiTR. 

|s ills vmiTliEU A LO'V 

^ J ol-:et[, N. V , Juni.. 1 - S, l5--63_ 

L5nrdslram r t-'mLcIsi CV. fB CLk;ib - ^ ILL 

□cailkfiw-n —J'l — Vl'iirnLur Li li-Hiiiiiif r&y sfisnilin-r 
!l 3 mL \ is..: -^ L-^HI -.v;LfuU>-. F_ LL WLX*0R- 

I* A f-lHtn PI HI LI UUtTOll 

JllJir 5, 1 SC-'fl. 

LLatbar™, i^itiklfci C%i., C4ili u .kpb. HL 

CdDE!-'-cii^ii;■ 1 Ain pl^r-.5-^-1 :■■ n p ac* IIill yoqjf 

mail Ida i ■- 'So. IS [fh'i-n m« u l« ->I l^nvfU, |i 

l?. Mlj f.irt, ihv 4L-.H’(nr ,-aiiJ - vc-ry ilni" I il-in'r fctl 
jiani aji ^sji.-.I :fc> j j-Lmild I t.LlL R trr.i I ni--ii i jl, ufthtir 
lHiinLltiq iir FU^ irktLyj jltuL yi» tmolilv I 

FMS. -I iL Vt'l L :pil f-iw . | Loiinlin^M I ll .i" juajilLii.fi 

CWL- iMfhim, a|itil^inB ■S ibr-HlI-ia sm»J Fitpfldar- 
tTli Ll>-. I . in yitpuil -if my tfuufhliu 8 . 1 ibrnr II in- 
n S1 ^1. - !■■« in.- --r-r- ji,| t . LiD'l am hoc iTmlj iij 
1 Ii I ll.| ll. a> M-IU Wl ril |QC you a ftrp.;i,C #1W- 
[ i- i'il.i Iti, V-ii-rj truLy r 
IfiS Lkiivixi.L ATl‘. RU^ISXA NITTI- 

THli t 1UIEA'llSn rHALlt Irf |^|\K Fi>1l THAT 
tchrd t n litLCtt 

DUffubh M_ Y.. .Mur 3 30D„ 
Irltiilnl.rubi. -Smitli Co. Cliknyu, III. 

G\nlk-ini-sn :—E ■^■-■iM-l not Luke tIlh jjt-|o? I siH'a 
fnr the- v I bin lor JiE I teuLJ nee >th | ^jijcSmr. Tk-a 
I cm r~'i 3 hivf rc^rivnl mi: mi 1 i'^i.-j|jli” a-nj Lir>*ncL-.il 
iTimMu il or RronL VQ lu# P T Ln VibruSLiic I 'lli.r ij J|r. r fur 
tliJfcp Liir-i, I.-^011r.y. Am Ihr a* ] LuVc Uirel 

u:d yJOL-ulKir I trni |n L‘,.i:.iMm i^ntin, 


24 Rh-'-ld IVililJ. £i-. 


H <j.! i - rial l>* j’M'it*. 

AElLo. 3L A_ LIAJ 


LCl4HBT*EJTOK. 


Fi*n KEWfir i> *n*rt; YtlliULTmi 

Prvsyt-r P Wnsh M >[^y "Z, 3 3-D3. 

I.lutlMrom, ^"JLilth. (2f\. a i.7bh.. , .£ji.i |1L. 

tSk-Titluti lli a:1 am bf-jTlcmin^ itj fliuj r^Skr frobl 
tll-5 Ulv nl ?l.- Itmdlbte -I nd lldi'n kr-. M L lir-l'^f I IL IL. 

1 Jt LvrJfii =p J.-.J.' yc-jfF LTi^fuily. 

EiWrfuDj Toiitj, 1E]%S, T. SiOlJTJl, 

is Tin; m:irr Of .ill iie Has tkied 

rSuilu Ctlll, Cii3ir. P Muy _ +, |lDi. 

J—.r.-l Kl mm P Fn^Lii Cl-., ChLf_mn, 3P, 

1"A MI' ffllTH:—Jll Nl I-. -hVii Mil- J1 Y[- 

fcir :l-.- ul.-i 1 -mb W|T iilii I i-Itii-huiI w.Pii L| , Of *3li 
I Ibavu tPj«l Et !■ bli-^ Sim^C 

VflUr* rM^^crCfldly, 

113 -Si F J. DICKkCEFTllB. 


Ml TILiH lv?s | r 1-711 il itALTJJ 

^i^i.muvljJy, X. T h JulP 3 5vS- 
Tdni^irn--ir, Snir i: C&,, rbiEr-.ij^, ILl. 

Gtidrfikinm My hnulLIb lu nmcSi TseLCer 

kIill'i: T milV n- la^-iL till- vfcbraWj'. _ 


1- ^ Peppy £1. 


ALICE 


[P*tF 
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White Cross Electric Vibrator 


Testiippniali 

Lc-nLinuril 


XI} CIIASCK WlK HHEBHlt^lT WHSS 
VmiSAHHI IS AttOLSTI 

5L JoB«-,t“h| JILcSl 

Lin-1 iEmm_ S.nllh Co 

■ 'n-rtsLiin-ns;—1 r^ylved the vibratorJi hP.-l- 
■rLriP^ hD*™-, rya<l the 4LlfMII*ii» earef-ulL* * IL fl 
Marled (4 take LTViWmumu' It II ihe bfi:»L in- 
^;ru?iiiT.t evir pu-LuJr >■"*■ ^nrirn l>P rbraina- 
Liam Vt-h«q the Vlttnltr Lp around. 

T^urs* v&t/ liuAy, 

CZR111L WINTER. 


itnneivr,F?. dandruff 

WmI Ifav*ra, Codsi... ]>td. 7 h IPQS. 
LindtruJb, SmltJi C<h- Qllleww 1H- 
G*r.1lvlrttn> -Tho elentrlC vllinuqer vrbloii j'OU 
f at* tv ended a ,0 sit'. vraa r- ccd^ed l L 'i dii'" ilrna and 
Lt, T^-ifect iiOHdUlPH. wllb liu I Lc MCl*r«t*ry jo- 
r-uLu- » tar. n until aly rtmowl all rfan<lrutf 
Cmi r h -r-y >csLp In Je^ tbaq JW* mLniiEen, wlilc+L 
v,:i- ;i Te&ulc to bn. from fir* I 

a|i| llealLi>| i. E hi ve r.o du'.ibt - - wi:.: L>rOVe 

luubIH- a"’ ^fli-cciriea: Ln eenerCil u?rftEment_ 
Youra LrUlY., 

3E Cbmh SL HENRY KETE& 


BABE 111* Li2t* FEEL LITiR SEW 

□#n tiy P Arfc. 

LlttdbfrtPrt. Co 

Hicn[Jt-binh3>—1 iL.-na No, L V»r4lQT dd ray 
ivlLleh lin - V.-n TWl-l-T 1-jraLj KU-l tuif qlin- ynai? 
fttid It fcuLrt MXe * rw le», 1 itifri It tWlCQ. trat 
-ii> WImcd LE L'Iith.< clBiiyB nrid -be idppT ILRf a 
liH^ nil n^lit. The vHm-ftllRfi SbalP I* EtmptX (m- 
cu.emj£« Aewit our bLDoeTt- tLlATI-k^. 

Veer a nry l*nly, 

IL. W. UNNOEHSUlL 


HATE sucrasi IN treating lUIHL SIAT1SM 

Fllooni i bur^i P4. 

Lind rtrO-m. amilh -Co. _ 

Gaiitls-mans—I i-itl ImvLnsr llrt& atl^CCH* with Irty 
v I bracer he rht i*wnni™ oad h&V* c-urrll the 
wfi-rsi fornir of rbeyTMtSim* 

V^upii very IreJy^ 

IUI E. UH SL MRS. OKOHOB HERTSCH- 


VF 1* QBASTJ 

Bill, F* 

UadiiFbm, Etn.ll.lt Ch>-, 

at si e lentenYuU ^bapfWd m* n vLbifctor ^n. 
Llie LScli ■■ L Jan. ejid I rfinjJveJ |l C- on thd 
*Tt-i. L qh.fir.3: v^u for heLnv piifan^i lb ■ 

Jii^ IE llI■ ■ 1 I mum wo.y Lhat I L^a d+*LEah-’^-L vrL:li 
It. II in Efftnd: ] iuuh Jior lb4t yon* Tlbrmt&r 
I k far BllJtL'HCir Lb^ oiauliliif: I U-y-dslLI aotnc-- 
tJmn a.t p o from n. of Mi! lb party la ChltKiffl. Vou 
he iidtv lb* firm J I m nuld mei.LEon Lnn nafb^. hau 
I will *--y. 5s nowJ as Kim ififrvFffnw b*Vwt*n Jf^jur 
'•'LhY^EOr Jiiid. cTir-Irp. I Tvellbt ^fieritr |*s l>- you 3^-0 
fvr y.HIP vUmwp H'sin pay fa for cti^lrj. 1 did 
not Tee-eLv a ffinn wertli ol eenetlt EtOEH Ibftlr 
ponTHiEijpt maehlitu^ 

W* huVe 7U Ln^rlaEt • h*r*. A Krrat many ot 
Ib4ai bAvc tried my vlUpump fliul t5i#y arr nIL 
..U!! Rli eh-A '.vi l^i it. havi.i n Crlend Vr lt« r- 

v.- 1 -j 1 d-itf and are wHElH-g n> him nad ^h|m|- 
Jilr- h2ra yuiir l>Mh:. „„„„ 

Ko]c 71 JQ&l BAIRD, 


hULIEYBS T.I-SI.BACO AND \r:nvniiH^ESS 

vrmoA. Ksiifitst 

Llad^Lroarjs Smllll Q* t 

HLr:R-'culvttfl v|ln.nnr all ft 1C U La 
all you claim, Lt EO by- -^ly vrtfe r .ot rallefyJ 
r^HE (iway Crnra 11^ iiae, ef Lu^Uesa and SJtn- 
^iihji^^- My M<.-n bail the Tval^LIHLi arid get rs- 

II#r r1#bt aW ’ TrU ' > ' i,0Ut \ ETOCK-ER. 


i.dsj.tii'ATPS HELLri r i\ wSii THE ATWfiSif 

rhlladeLphln. Pu- 

LlndHEtom- Sm:Lh 1.7^, p 4 

j u/fl r rfii-u:—1 eafcrtoivkOb-o I of th-j vU 

hr-itor Jn Hfeod ouadHlitn and -.vciLihl %ay It ha^ 
holiieil u- >.•. i>a L lfiiCellar^ My WFe Mi^il another 
w-rio treubte-d *.'• I e II cons:: | ;■ t !■ ■:■ =titil wm* heLpao. 
with p il c iTyallhl^StE- WanL«L not ho yHJlUUI LC- 
V-PtNK L^Tily. „ 

l¥fi& U. Wnfialir SL. GEM. SlaBTtlDE. 

HRI.] HVHTP SCIATICA 

HliLi^im]!, Okla- 

LlnJrtrEmi. SllHElC 1 o. 

Gcntlc'ir-iyb:^—E luiuw "bat my V m+FiVEG P nan 
lk.-^’i the ciiuiliih ef ]*a>fi'ilhu Lhe avrful agfljiX 
frmn Pcljai-^i. :< n ■*- I mf| d4* yen all the ffoed I 
can vr'boDE-Vtr I li;ni' ft obanoe to Jo. 

'iVry d I iii-ur^Ey, 
rilfcaf- UAnfilTERITE KING- 


iXEUE^Tin IILIlMOfr AST* THAT TIItER 
1 1 l-_i-l]_l XG 

WMblTiftou^ D. C- 

LLbd^ErOlFi, 5Pfi|clL Co. 

Gcnileriitfb:—year cdectria vj'irn i;cit- rmLvcd 
S’dv. ::.Lh r and ftfEer fl-^P throe ■.ryotH' IpLsL, ] 
yv 11L tv I t:i ploaail Py. #ay E am greatly pteuHfiJ 
ivJ til the nuichLrur add wou ld aot be wltbou L W'-u 
Ln tb* houtai tdX ^\U g*t* BJ-eai^bcnePila fPohrj 
:ba inaobinc—LI rfcliUsVefl tSrp* d f doLLo^s aTid 

11 -:l iL:■ rli^'H sbt so uClfo Imp, Tkr machine doc-« 
j.11 3 ■ iu v ]*bn II tvS» Ud. The llEClt- tomvr wLtli 
ii^rnlyilt out tbla coLil tvcalhff and iEa.j p j 

Lta- 0 to four houre Hi Cl tame Sflforp ti« SfTi cold, 
-in- I JUtt IhSbb U b wflaiier. 

Ymt*. very traiy. 

1D« 3rfl SL Nl E. a, hi JOHNSON, 

rjtYING TRGtTMEST tS'lTH IT 

St. aE^ptifln. S’*. B„ CflhSdftr £*!iU -3, t&UI. 
LladPtrqtH, amSth Co,, CbLcttiffCP. HI. 

Urrr 3^:—Vourfi ->E SEft. 2nd rretiVflil e-aLy 
yuvterday hut sbe vibrator cinae lerE. vro^lc ai.il 
: l— rn& Lo bo very ja cla Caatary. On A C?f niy deal 
piLLlonLa jD grtElag very aaLbfaelGI-bly,- 

Yoirifl Eruly P 

ALICE U BTEV^NS. 


npLmvnn ei i >e of teh LliDLH fAIVS 

FoptorLa, ilSch.. 

lJL^Td^ i ram. SniLlb C p i, 

CieuT^ani en :—Y Lbratrlt 1 No 4 fti fLv-h. 1 In wark- 
Lnt" Ori^f, and vine* unln^ El nyyarnillag co tllr^c- 
rln-iis, it li4h i-fiJI-rvtd mv oE thy- Ee-h"lbly p-aLn Lb 
my ^Ld' i ■ that 9 had (■pr raanthi. Also I am, hc^i- 
Lite a fu^erer fiu:™ flkCLLniriEl^iTi- 

Vonr?: v^ry ■■luctFrly. 

H. F, Dr Ha. i. Dox 3-9. MltS. R, II. BENCH- 


13 PLEASED with \Di lhi YLDRATOR 

^*tv York City. 

iJ-nditTobi. ^i-nUll Co. 

Gantlomcn — Alb hiyoh riuaiELL Wills Hj- fla:» 
be ^u. It Nth Ola* tfth ^E-sLr-onablf n-k mort 
ahM,H It Pives. My brtllteSF,. £*- A. Elanke nrytl- 
I'it -1 p Scat^- 13ank P Almdifon, W:a.. will order 
v<iOr-i. Youn trUlXi 

A. IL HAiYKft 
F5?li,|or CapL t". S- 9-!ovtn U.y 

Cettn-r Sarvlcr, 

U. S T-lte S.ivlai FftalLaa. 


t^E IT I OR DRAFXEfiS 
frooparahnrs r Lolilpk Co., Fe , il, 1109 

Lindt in*!", flmt'ih Co., dLleapa. ILL 

Gen tlf-aipb ■—lj#^a ualan - No. A wfllftP 
Cre-s? VliiriLlbr nobla llbir bbrt 93k* It. very ma«K 
—eirocMlly ivLth the eft?*- Hiip3J&fiqgr f*r the 
Lr^iLim^nc af drafneai Yutirfl LMllV- 

J, <J, PUHBiS. 


|F*E5 
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Testimonials 


Con Mn-usd 


i-fch C 


o. 



LUCE 0UR SIACHISEfl ORTTER i[CV 

i► i i■ e .lc MAKF. 

Waddy, Ky.. tiliiy 13, IS-QJ. 

Lin dcirooi. SmL?h Co., Chlcag-n, 3 IL. 

CtnMeoifn:—_Vy No ? nin^lftfl la- 2 !t in a 

fl™. Uke your mafhfRfr ImiCr Other ETialca. 

Will t&f-wfiTQ -D-i-Jef- nt ti-JLce for juiothc-r. 

E.CI 1 [.eetfully. 

Haute Na_ £. k. JOlfN&pW, M. D* 


UiP^UVEi UEAHE.Vfi 
Me. Wi^ltEnsl^n, Md. MA? -C. !S*n. 
J-LndJEfom, grPltZi Cfl™ Ch!fc*sg. TH 

flenLEem*^ — ] h4Yd HOmo iienedt Ermn 

Uiti vLhiator Aire ad J 1 us my henrlo* 3s better. 

JBenpefiLfully. 

ifl n«orer Avb. GellE dailey. 


good FOR EARS AN ra SHDULUKH 

Belgrade. Mnt., Itaj 1 IB, HOlu 

LlniLatPom,. Hm|i.b t'o., CliLe^o-,. HI. 

f-n El i-:—T reeelYUd 3 he While Cro:a E 3 ec* 

i fit Vlbtalor machine. I haVc if sod JL nbaui 
ri-s-i> lnmra 'lace L SMTnmtaoid irariimcnc ap.d. SI - 
■1 "-‘-y fci^CH r f 3 ; i*u -1 for my bearing and do^-r- my 
shoulder good. It In ivortii Its Tr-tfgli( In £-nld. 

Youth -ruly, 

R, li. DIAL. 


Ijd THPIIOTIXC FROIl JUretTSTATISM 

Guernsey Wyo . July 9. 13D9. 
Undhlrurn. Smith Co. CJ-.Iohko, 111. 

i’i an tit iyi p :i. J e irs Lm proving nLI ! i- i|.n^« wjfch 

pay m^um^i|Hifl„ Tgpr* raipraiUlly. 

W. y SEWARD. 


r.onn ron TiVrevkl^h 

CleveLand r Oh!o. 

Llnda-trem, £iij5th Co.. Chl-capru. HE. 

E Tiare used lb* vibrator Vac e'.ve, n.niL 1 

Hm<J |i peragvfli wpiaJcifJ. Ttatrarttullar. 

MRS. O, POSE, 


EVE Lt Y UEKTOlt SJICHT.TS I>E ONE 

Dli Tf:«|■;. Fa.. Jan. Ifi, 3 a-IO. 
iJnilHlroni. Smith Cn . i lilcnKO, Ell 

d-tnc]*m-Dn :—3 am u.ilr.sr thf ThbS-flttr -BV«ry 
ilay Lo any prttetJCc nftd H H hLi rl^ht. 

Very truly ^Tira„ 

MaEwen BlflRT. DP. ti. a. srtETk. 

YiRRATfm is dchnc. etoem-e Vr WORK 

Celurahu^, Ohlg, 

Llndf-trem, SmLIh Ce. 

Genifcnmea:—You r vLbeatopp sj.sv -uJI do in a 
excellent .to:!: 3 n my o 3 ke. I hivv purdhased 
In Lh* f<w hloltahn mid navi - L 

niLijiCli er. Slaiccnoly, 

C F?- CAPP. M D. 


OUCID roll Aim A M 3 5 RflTLHEfi 

Hmcvni^ fTfll . .Taji iJ. T-.n-- 
Mchfp. Llndsarom. Pentclt C^i ■ Chicayo. J IE. 

G«it.losaaa:—T rertlYtd the White Craaj Elie- 
1 p 3 o VLtnlVT -ftb^uil a pi-erh apa P ap.d 3 iv^ll 

With IL My arni ar.if nhguldfr *n# inTJtli 
h-tiEbr ilp.ro I b a.ve baan n -1 n ^ It. 

YflUFS iruly- 

MART 0- EDGE. 

IS FfSE F0R HEADACHE 

,, J # . ^ NWrod*, H. 

UndsCram, S-"in|t?i CP-. Clika^n 111 
rhpiT Slrj: 1 LrJ- 1 | i I.h yibraLbr far lmir .l 
mlrtblp aoi Lt . 3 jj|^ll^d |n □ vlior: Llnso ^ H:illi- 
-Inp - litaitaoJiri l-'^iE Ifaa Eraubtlna him for aiolSrh 
two d*y*, rtagENA XiTTL 


noil t l j ¥t; it daily 
Tcits 3 E^a?f!, frid.i Die. 11 R 1 *SS. 
LSiid strain. Wraith. I 7 o., Chlcntfo. Ell. 

Gdntlom^n: Yoiir tlt^trLer IbiaLor ban grlvt-n 
entire mliL?; fii^tlsn W far, my vrltv ninS 1 t&ch 
□■f Ie iLally- Youra tTPly. 

S 2 J North 7 th St. tZLArCTK W. PEEK. 

5 AT IT T£ il.f, WE CLAI 5 I FOR IT 

Danbury, MTpil#-, Jan. 15 . l&OD. 

T-*l r-d i Lrurr. Smitb Co., ■: * I ■ I •:: l ^ ■>, 111 , 

GenlLem^n:—t w|*h co Unit the vLbmlor 

Which 1 bought frtnrt y^b In M IL yoa obLlai St io 
bo. I finvfi only bar! It duct Uoc. 2 ltbr b^-c In 
chli abort H^ip It ha< cur- J eir c of a iroubl* 1 
3 iav-c ]irul let rw'o i“osrH. tlunKIriy ya-u f-pr tbo 
Sf^O^l tl hta iono rac. L rfa..itlii. 

__ _ Ygurfl YPry n-uly, 

II W’oalfic J[T>. J. F. McKEEV l-R. 

CNTERY I ,L A.i|IIA' UUflHT TIT HAVE OAR 

gflklrllf. Neb. Doc. U*, 1 S&SL 
LJndflPom. Smith Cs. 

1 l I*- hi PH i —T 3 ie EPccS rtc Vlbrmtor No | |* 

rocohpd. It Is a finer Iaatramrut Miun T *k- 
ppcL ^-1 iir.ij oVciy family c<i- Ttfl-Ve P-i«-r- I 

h*v* already foun -3 ibai Ie tvHI dg pr^rj'LlilaE 
J-'l'i'J fay auo'Jt 3 t Ln your* ca^lp-g, 

Vguro ir’illy. 

A. LINdetra^d. 

IISBNEFIT* qdUfTOX£ 

Bofla. MLrm.. S"av. 3 7 , 1 ^ 3 - 
tow, IfindaDom, ^mltli £M. r C’ht C±KQ, 1TL 

’■'■OTicle^ncn:—I have rceaI vdlS m firrnt df'al af 
liCI tfll from the machine a-or'f-K'fd from you rar 
hoa'Laclip. io Kao my buybana fer aall^tonoj. 

ami. il hale 

IS GdUl} FOR IXSfilfMA. 

Dpar P.trk. Wnah. Jam 1, 3 !frB. 

SmUh Co- Chicago, til 

fitnile-mcfi r—I rcac 31 rcd 1 h-i vlhracar r»ll n, K. 
iiispt vtty nnaolL rieasnd wish, li, J thlhlt If 
will Ina ot Ercat benefit e o- air n> wl^i ImGo I 
baVt u-rd It ! i :ppemm Cm lap helpful me. tipo- 
cLntly eIep vLbTatrtr. When I use It at hnl Umo 
fiftn ii^ep pc? naitch better thaiL r did hefprir 
Ymiei rpy truly, 

W. H. LEWIS. 


1 ^ GOOD FOR TflRTlCULUH 

. MlhUMpoUn, NilTlP. 

LlndslTom, Sm|ch C 7 o. 

0 smltoin?n?—The vna^fl EtcctrLc Vibra¬ 

tor ?Cn. I will-fib I ho^iirhE oi yea FoYrra] aiimthP 
iigo hR- ^Lv^r; ^ ral I r-i satlpfnetloa. 1 b*ve 
It iOr (I|h Toa-tloftllli of l-.> yoarr' pcasmlliiff jip.iE 
Eh-O-Uirli I am r,ol yet pprfecl 3 y ^nrCd. I liaVn |tn- 
nroTed ^o lhat m - .nfi C-rlB -h?. ihdl I horn- Ift mi v 
f^iiM wl c II my nKlT- H'^ltrs very traLy, 

■-Z~n 3 tn 5 ?. a. fy. SKAAR. 

has HELPED IFI 3 11 f': i i. I V(; StIEH'ljV 

CJiato-a, W1*. 

Umi^irsm. ^irdth Ca. 

—I b n ■mpnh.naScal vlbriLinr 
LvblCh ha.f beLpH my lienrlen? ^rre-PICly ffl«r whLPh 
Iiarpoao 1 alone liav- Ie 


YSUro Tcrjf* trUlj^. 

A. A. CLKVELaMU. 


orit vron-YTDn s »EC 0 Mnii:NTiED nv 

OOCTCPfiS 

l3enver r CoI-dl 

Iilmlslr^m. Smtth Da. 

G-.-ntlemefi^-T hav* lm-1 BWB d&Cidrfi mohn- 
mpnil ycHif vlbrABdrfi. 


Yours Very truly. 

\m UlJftflln A Vo. MRS. M. JOHNSON, 
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White Croaa Electric Vibr&tor 


TESTIMONIALS 


T - *F^ VPnRMuR 1 -ryji COUPS IEK vim iii;x. 
ETC. 

^mn, nii hi. 

LLn^rirtJtt. SiciiiJi HNi r 

GerallLMimlii—ju-iri ’. 1 tijnu u&ij my wilu k |, .ir- 
duijrcd of you on^ o t your Ko. II Vibrator-. iiiid 
3l r= ILHd hiLn llUPO I m. f :L VTOrliL L-I K-j-jiC. V-iU 4JAT1, 
□.•■■p lid for ffiftniicv it any lEmo. rtfi-n mute-.- u-- 
il 93 “vLEiriLtlff' f > r I m-'.jilt 111 h/i'IiIf, Ii-. .ii9ii i lu - lali-il 
hi n ip>‘ oltiwr Alllae-al 1 -. Slhcul-tij- 

.Ml IN _\l KILLiim 


ll AH TOVp-V IT A Hmr-LK^K I'M A I- 

?r. PottrH^wr^ FI*- 

Lltjd ■-L rftlh. SffilLlI C^p 

Hrur 3 Ifh:—I ■!Ullp-- ruwilVrfl Uiv YlbralHF N". 3 
and hxirc- KlVf-a L( ii ooraudrte Inal. -olid am vu'ry 
MiuL'-ii, r■ ■ l-_ i - ■ ■ ■ 1 with L“_ 

Youth truLy, r. T. LOcKVlvIL 


]tF!LIBVHSi STIFF HACK 

Lon ifni oal. doto. 

LIjl-ImI com. riml: L Ob. 

(i-f iicl'-BTLrn : I luiii- luiii y^nr Mg, II Vllir*lor 

fnr |ivg HKnulLi .. >ipu- not k -j- *tvim!Hr 

*6 1 i-hwPltl. bill wrLH my f-i -urt 

i ii :i C J MjL iranTilo In -i nojiLri-j iPriw 1L iii.il u- L- 
EItibt tark T>|i, blit That haf now nil ]t*fl m- 
TCaiirn 

□ j:-sl 7,2. J E^liE. 


II tS II hD ;mi tl IIKLIEF Fltn'M IT 

Arihtfvilk 1 . S'. CL 

Jjtod*trmn, £mlt2i Co-. 

Thp ivnriy I opiTGrvil il-e vi¬ 
brator for i: \i.ry vqqrh fikiiM.i i«-- mI Mn lm-I 
□ 1 11,hl filler rr-nig i-apa-k 

Yr rjr rrirl ^, 

AtRS. JOHN R MSSKGLLY, 

ClaSTOkf-fc J till. 


is IKO^o mu ^rtiin 

Sprliifc* Ark. 

LlIhlviTPIH. flhllEL Fo, 

i.tv *i tk-ni m —I ;mn wt 5 1 i !vu. ■■ J with Lb 1 vJ- 
bator and El Jj dolui: inc irood. ]? Lb a So. 
4 - Your* very Iruly. 

,1. £3. UATTUCEA 

i ■■ L S Main *!■ 


VI h hi ATi N|| WOllKl El MB 

□ JXOT1. ill. 

LlndrErom. f^nnltli Cdl 

■n*niLpfi.ih>g:^—VU itac^T Nfi- t 
Rp-ntf-ml-Hr 1 hi mihI i-.nn- In nriVr. 

] ■■■ iim r i -n > iir, i ikk vlljrumr i'-m . 

J Cl'.E ChUit I ha^'o n jrL=-r-- 

YbUtn n'fF Irub'. 

^Tr^. n. MOIEItT^. 

Ztl FV^lJui AV+r 


\ 111ie k 141 ie IS IX FINE >HATE 

Rail J^piinH pcu s C 1 *!- 

l-i: i'T - I TS-nn. r!l-ii! < :li C’,7. 

I ■■ si j* gi |-,~-yty rEbrriiop Ih Iei Rdiz >1 il]--:: 
ht'iJUM It vl l#T WillhuU! Ii, 

rtillPM Vi; IV iruiV, 

_M PLi^. ^E^RaXl 


i ^ H ■: L. L. ^ iTh h FJ F.li ITIE VI n Ft t TfiB 

Xtn'^t-ETT.-. Flu- 

LhiidiLitiin, bnithlj >>j. 

tii_-iULnit:ra:—1 nni Vtty vL-rhl p-Jill^flriJI ^ILb 
your VitroLur. iLliLiioHLil Elihl ulipck hr 4Vhlti1l- 
in*-nJ nu 1 n. No. IS Vll'i-nl^r. 

Yourf v-.-ry truly, t. N t McAHTHUE- 


IIL L. E1-: 1 IJ FP r ■( h n I ■ R S S I'OJi I fPf 
JilOrtiog r 

THlr.i^trum. StuHIt C^p 

G.-uth im-m—r Erii il V-k- ^U'rn.l-u-r --ml nhi j„;p- 
p r*n fnr rirninp !n - U'TTin.rr'h. siihiJ i-i;ru4 El In rl« Fui? 
Hilmit'-p nnd Itrih h<-'il h-id ll -Iin*, 

VDhJr- \\-ty Ernly. EtKV. S, L>, MeKEli 


iuiii%i 8 ii,u wuBmi ■ip:n times its corr 

lltwl-orto, On L 

]j lh«l>L i'oihi r Final h Cm. 

C+ »'■ 11 ]■ -ll| i;ii:—] F^trC-IWiI lit-- font JiljitO Jill if 

■ 1. :lll ! ..u:Liiinq*i:ii. I Eliiink y-u-ii \ m oj>y irauth fop 
Lr^iLnrn-iLF in.iiiiji t* In vt^ilfh you lin-Vi- r^- 
-In>iqi.Ii -1 Ig In.'- -.111 -1 J lor K^Oild. 

TIi-*" '■ IhriUvP k;i“ W^zkvhv: Lilir- ChS^nl® Cott- 
i-Ellifltlbhi at IilmI 1 -IM tULh'k f..i vitllF- my' 
I, irM ,0-: uh l' r-■ i-ELrutyj vi. T^%' VNiruEur hair tnlrcil 
fht' N-.virn.tula *1111 ^clatk r a. wSli-h T w^k hUC- 
r-.^rSny froiri, T elIcii ijp^E. uri lliu vory-£ of l-|- 

■aiiLty. 

Ttf- VLhralvr Worih toa tlran- 111 

cowl, r*np^ti;fa]Jj" B 

Ml!^. 11 . t. ML^OltO^'K. 

r?. No. 1, Eos N-j. SiT. 


■h 131 H> Til It liin;^ i imtw iv nmutt Tim i-2 

TlirooKmom^ T^k, 

| J 5sitl*,ETOTn 1 antlil, Cg, 

C--t|T]..ihwri.—TI:^ maribla-^ ^jif r^'-Hi u-,T Ui 
KOrnE Zhilin-. iIEmI tvb^l.. ] I--imii- rif rfn-i-tb nr- 
iluaJnE-,-11 in bill [In- m,o:I.!:i- ■ e Si. T :I«!:-Il 1 ulll 
] i k -■ 11 V#ry much. E liiilsLC Is. Ein-. i!ih:.i lilk- Iniifc- 
fldt , r J at]ir i:"t^1 MtPr i l 

v*ry ifu]y rn. .T, E. MA3SIE. 


't’ll J \ l-i IT lIGM^n IliiEt 

FilpEb, 31-1. 

I.Iii- blruni. SniiUi Ob. 

O-outlc<nLC3i: L ri:iN.ivi_d tSi^ vLbratar jlLE rl^^ir, 
.ill it llkv IE Illi^. 1 iblUlE j| l:H| r-1 HI pi. 

Y*ry e rulv you rp, 

^rRS. W. T. UpKAITET. 


THINKS IT t 1 pHh 11 HACaiSR 

|[aEaEElr>-n l ^fnnU 

Llr.de I jiisiii S^nltb Co. 

tiL’-atlc-nipn:-^! r^op-lv^ii my rllir.iE-ar Yn. ". 
fiad am tptjf -vri^ll 11^-1 Ie Ii It, 3 tlilhh Lfc 

h ar il simL-lfcPEii- ?j- SHfl b# 1 .mu^hi f.ir fclip 

mo-ary. 

TbaTikliLff yniq ms- your tron^l*. 1 TPivrt.Hi. 

T-rniiTy ViTH- I rally. 

.T. tT, MoULAAT. 


14 VF1 FtV TlITJCH P E.E.lFiEn WITH HElll mn 


Ynlhft CilT, 

TJniS^ir i’n. ??Eiritla Cu. 

|i.-pt SJrf;—Lnrlosi^il; you wltl rind ^H|^lLllL^c■^ , 
f.1 r ic^lr i h r--r I |.-rr*v 1-uanSy wro-tu about. T urn 
rory Rika.-1- J ivILSi nay vibrator and And It hono- 
A'IjI y-N-1 lny Wi lEfl Kuf^o ’KsfiT^flP. 

TFnill h I |1l; Y# U, T nip. 

VOUTV, hEpe^Sf^l'. 

HQXAHdS. 

123 Rennet Si. 


FKmf*:*/ .1 
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Lind«-trom , Smith t ! o* 
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Testimonials 

Canlinord 





benefits Atznrva feby 

KlUilLEy. in 

LUI4BIWHI1, Smith 1;?o. 

GantlcPhfm!—I IJI* vltmilor Cod#}-. ] 

hjiTfl had an oleatrlc l<aEl** cSl * c Ti^E&rur*^ i* 
vivatli#r doctor here thaE 1 liM l^rtn uMntf. nb'l 
iiiy iiMt&T =:aLd he ^’ii!' nr-InK - lu -s.i rder 6nn af 
Ihupc ivIiar II! r« druff zn. l:i came. Vi'-cSL hu Ihln 
setn inv HbFitGp, tic waoned to know IT L 

liked it atf well fra I did Ur, CftnnpbcUVP, ,.n.1 I 
mid Tj^tn 11 urh&Ln SoE btEEff Sp hfr tgftk *|ip 
■> f yi>iL? lino ha and a-uhL be miH srGliit li> ftnVS 
OP* «f (Mm. 

A lfidy iyjlh LbL* “morning, anil rdie said 

her ltd >iiiil l-.'.irE 3 i-t pn nsuoh, no E tol.l liar 
Iiotf the- vlbrnl-frr li-Mf*! iiu f- ^l- Mfl "Si -* 1 p*"M 
i lie ’.r-fruLd ctiinr dtH?Fft arid IcE r»r tty El tS'e-in, 
and woLdd h-traeSf one- 

Your-! rra-peeLtU'l I j% 

UJIE-i. BLANCHE TV. J3 aLJ£^. 


the n icinxE es hettpji Tit i\ expected 

Spokane. TYn^, May lfl P 
1 .1:i >1 -1 r 1 r.iI- 11 . Flfill !■ Co., <J ti! CILKO. Ill. 

n+r.HpMC-n: I moj-t p-ny tliat I rind Ik* mnt!hl|:r> 
htltr \>*n I h*d lipilm TTip cumnt II ** 
•■irfinfi- :.H T e.in *rtiil ;i —n.pd (114 vLhuaiLflbfl Jyisi 
rlfflhlt. ^lltLLilV hiv ltatfPc Ifr hc^J^iiERs 1 FO I hi - 
: rnve nnd f ric-pf ‘■ ■■ , mwah hF-u^r. 

Tie j-p-eoE Cully. 

lid lit Av+. MRS. IDA JOSrFET. 


THE’ WHITE tAOSS VTHlEATOR IS 1 WIVSBB 

■Pt Tti -uk M*nn. 

Nh=d^lr«ni. ShvUIi C^„ etileafia. m. 

Cent!- m-un,—Thi ■ will Introduce to you M>. 
“aek K Mnjree. who b,is hc-rn In fhts elty for 
pom* ILme anti Li iiomt on Mp way esiii. 33 -p- 
unJ. m\ So. 3 mnoliLne amL Ii dpitronii of Till y- 
Laff el Nil. il Tlicfi i> a donunufirniar In my 
--|ff]P|lM>rh<iOil f^r nn^ilh. t* vSliTJiLiir frlld flif- 

F- r-1 ■■ s - 11 tlih :vi e n rl! |-:Z- T : \ i bftbsl hr ilia 
! Hd^rfrlft, ?niS!jli 

TOiilr^ rCiil^rotlylly., 

I4B Jni:ln;on SE &QERMAN HfiOFlKT.n. 


lTOrLH MTT T.IKF ^I.FHin l?OR IT 

Loa Anffnlcs. Cnll£. May G, 1 Dp-D, 
LLndaLrom, Stnlih ^o._ OhEcae - ^. 122. 

^ioailr-mon:—E bought on* af yimp T^a. ¥ Vj- 
l-riluri JflfE Juno Lind at tlirit tLrn-’ I Tijii ft aeTv- 
oui wrfick- wij Eiklnr tlirw m v,-pok 

Er -m aap o2 li4?!-t phy tl^Efeh^ Sn Lon Anii^kn 
r:n-^ for rr< a 1 1 YI|.-|t;■, Mini n-n thny Tropt 

I--111 1 1 ! AT -i-i 1 a tilflilftli- IT ly-DWU bn far DHt*V+t 

■ ;i-, c Use V|lvFfLi*r in m-V *Trtl bomp. han-cr* my *T- 

■ V:. I reco[Tad 5h«- machine on Mi. 1 Ttli nf Jh|Hn 
•■.is J 1 bcirnn Ea E^ko barli vLb-pn'n-p^ fijiil c3pc- 
i -Ir^Btamats nprai-dln-- ip dlfwALiMin. T^day 
T c-h^ lianSBlt^ ifiV I tin cur-r-fl of my aanraua 

pnEIrpl^, I ans mentally in if phyj.l-M.lly 
* ‘■Et^jikct W*jttib*i. M y aano iva* of ]-| ^^nra' 
tnndlliF. Would noE II.DiJ?. 1 "^ ffrr m S~ vl» 

: i:itop Lf I oautd net p^t an-niheF like It 
Vi}ty lenljH yniSTK 

Huron fsi. ft TJ. PflE-:RR. 


is rr.E.iM: d wi-rit TKC OfTriT 
Part Vi-". H Sf-u-hfJ, Alnpkn. A up. IJ L jjOO!' 
Jilndatroiia, ghlHUC^. I'UScairu. Ell. 

OpBi—'J'ho Vibrator No. -1 ri^lied me 
y^ttrday Dll O. K. 3 mil V(■?>.■ tntloh ]Urano-l 
wrLili bit u-utrit TonrH irdly. 

* j Br J- *KU?.STIAX- 

€u. a u = :nd lAtani?}-, C. j=. ji. 


RKrLJVED VMHE ni-^KPir prhj-ie Tun vi- 
wrat^k r 11 k FKtP.n i hjh "ron> 

r , . vr^r-9 1L, N, D., June I LT*a S» a 

L-ImJ^Lrom, FmltU e'.-i. i'>;Iook>dv E32. 

L^-.i.t £Iph:—■'. Jil'i ii t tv.-o weiikn i tra n.'* rtoolrfd 
E3 ll' vlb-paiar nHd it hu dune itios-P Ti o .r my maElior 
pi no nil Lhe diMtbrlnif slip hurt done in n ycai. 
5 rLp ** ahli- Lu ^ 0 -t iSPOMud rfL-r beLau eon- 

np.^d to |g--p boujsc ftip |i ytpr. 

Tiiry [ T1 iLy tout*. 

H, ^ WTNSDft. 


IS JTl'ST WHAT HITi: >TECED r 

_ Fort Huron. :?iE!eji., .Toly SE 1 , llin?. 

LLhditrom, nmLIh Co., CliLcaffa* EH. 

CoptEomon:—J like my vfhptltfff-. I think itiAr 

nre jn*( n'lU-t It f..p ibn - s rk np.d .iLfT^a- 

™ YrjHfJi ftfBtm-nalJy, 

R^S difiStnul K-t. SOLE A. KTIU^ 


AA?A1i C.lT.IIEItET ,\MJ W.1TCEEY riEIN 

T . , , „ t Applelua, Wlf.. F vb. 4. ] r -dS 

Jjljidilram, 3:n|lh Co . thlejuro, TU. 

CTtiniliiniirir:—Tim vlbryilo- cotnc all rl;i2ife_ r 
2mv=pi nic-il 1 1 for napa] i;r n inrrli a ' +1 ivn(*p-y i- v ^ % 
*j\rt heilflolicT. sail It ThRIN haloid ttiQin, I Bc- 
H w lJl li-^ ^ Elilrur Tour- efisIv. 

J- H. HOLTMpaiAJl 


L DSSTIP tTTfflf tSF TEIlirr I'KAIIfr' \ FTlf Vft 

T , ^ Jltniau; Any, ;g, ISdt 

Llihit^trom, fimlEli Co,, etilon : i, TJ1, 

nvar PIT*:—] have- bppn iip]i:^ iin* ^.-aup Xi? 
S vdlrrit^p* ftryvpr a rnopiih F find" It vi-pv 
otncJlelFif Ji--r th^- ?lomsr2i iLnd bon. - oL i--o.i b|- 
I t 2 iji^ cuivwl r^r £*\T*nit Conill r-n i !um nf D vhp 
r^ir-fp yeorn Ttin-ilLrip: I nrn Hti^ T1«p 

FnrndEo jiow^r h-n?i done iraailii-s* fur !a wlrTi 
The vlbrnt-nr The ctialp Ip --iiTelT a a ucoivj-i 
^-nahl PUrply rcc^ram*ai1 || m -nronn ini 1 
troo'hlPil wHh Ptoer.ac2i ifsuIpIp on‘I 'e*p i 
Jytl*au h Atapka. W. L". TQTVTf^JfSU 


is jv-hT what iif h l n lodki^g ron 

HtWftJUW, Knn.. Unit T. 

LI adn Lrom. SttiRTi Co., Cliloaao. I]]. 

rmap Oritur fop Xo Vtbrntor 

ccJ\^d MfrJ 1 ?Lf[ C Irri—L i.^,. ■!■!□* 

a I e^f o^proiLP orfl-iv Imr j rH>l< kamr- :=- \ ^ m ,| 
Jfrliflderiee Nliii |e w*i r lil l.« .ill Halit ^.--d a: w.u 
I 'llrnuLion* and Mlnl-E*ti ni: ( - 

ob'no nnd T v.nnL 1* -ny -i.n H -.-ot:; H • 1 

(1n :° ir^atmniitM every >tay iin^? C Fn- 
i-nlv^l it and 1 tli Ink tL |> j^ec wbin i bavi- b C pn 
E^h| Pr frr, YtiriKn Irlily. 

F. TL r _ M^Kiirr. 


n EXCISED! ViH.V IVFIT. nLEAlED WITH IT 

Fp-hl ?*otE. Kuns . lun-n 2€, lin:?. 
Lm nsipoai. :=tinUh Co., ^h lcaco, I EE. 

^ vti Clemen!—You will, no flouM, Femcmbcr 
1 ! I rFiKHmiiinLca Fid ttSi Ki yaij ^ r^-n - w.-rnka ap-a 

■TiLrii Eo imrclin-iriL- :i yEbratOp. I 5uir^ fiijf- 
• "i • cd yarn- vHim tor thrcnrpk our <?.- El-cirio 
'i mpnny nml hi=> csocf-dinirSy wm|| jdfr^^H-1 ivlth 
T am ttsela^Lnii mimr- -! , ii*r roS - Il.tS fnjT 
Wr-Ti pEe^^c i'-nd extra a^hllcai^F u . 

Ytry mjEy yours. 

ROSS ALL^N. 


DKLTC.HTHD WITH IT’ MAliVFT.Otii ^FM- 

plicitv 

Creeaphor^j, )t, f 1 ., ^hril ?. l^ny 
AEps = (-*, TJtidalrom, aniEth Cn.. dilcar^ Kl 

Pt-nr aim:—VlfcpAioe No. I^ a? i \*iu: nn.l -vili 
":i;r that E am nioft- ;lian ^]ea--- rl—ii:i HTniiJv ^ ■■ 
llifhtod wHh ’■:h marVelouF iLmpl'pity. 1 "hav* 
aa( Si^lI lEnir 10 iins it miii^li -.-f|. liUt E*nl iut-h 
|r will da me lots of gflfld. SM am cnll-1 >. 
frfiiLfiot hoLp but fpffth vFtfrdd af f^r your 

cMl^ny wad IP^flilbea 

Rohpo V (fi|LSy. w. IX ENOCH. 


i risfl ft] J 
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TESTIMONIALS 


is fine Foat hOEi.op 5 ii:?ff 

■hEOokJjrJH | ffnjH. IS, LSC*. 

]J U-ifciiroii.. F hifCk Cfl M tiUtiltiQt HI 

Gpitilelii^ii:— I biii Enncb ]ib .-h,! wjfh }«hp llbriiiw. \ 
b»vp >i-L il ful LiVM TT[H"k J r-.f.- :ili-l L~.k. Mr liSki 

WI,tJ I^ brt,tr - MRS. 


CrlVES EXflUL TlfiN 

Shp, LlP=\rTt:r. Cal.. OcB, 3. WK 
JJiiitirroru, SmlLU Co., H-. 

i;>!.i|rifitri;-THi 7 N"ii. LIU White CrHlI 'fihhatirf trtJP- 
U .VIHI r»c*nilr, JiH* nm^l wifl Dbil Li ffHllltt 
Fbibi-n Tint/SfflflW; _ _ „ 

jaliKUfcfc I.. b, DAVIS, 

WflCtn NOT L'.LIIT WITH IT 

l iL\ieni !■’. Csd 1( . Jp-n. ■£, L?^ P 
Ur^Uirnci. t^L=^i ( lI: L'&w, ('hU^4ri, 31L 

L”d-rilkinnni—E !m.V* llie JiuJ nmitd hOL part 

wi^i i-L ^ a i= sn-'.:'line 1 , h- ■■ J -:i* Im.-Lih-J i;.#- marc p -!iin hiii^ 
tfcJtC the 1 liilVl Iritfil. 

I5f i A\ Oniigw ^1, M H3. tt. K- OHA 1 * 


VIBHATott bs T1IK brst he: ms eteji sei;* 

TV.rc* tSircrP, Sikh,, Hitt. &„ L0*S r 

XltiiliLrom., Spittii C-'t^-. I ’! 1IL 

ftcllllm:* a f’-Yli* vil fa'Mf Jt wt in'I “ v ivileAlpy iSHT- 1 
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Lord Armstrong. On a Multiple Induction 


On a Multiple Induction Machine for producing High 
Tension Electricity, and on some remarkable Results 
obtained with it.” By Lord Armstrong, C.B., F.R.S. 
Received May 18 ,—Read June 16 . 1892 . 

[PlatIb 2—13.] 

It is now nearly half a century since I undertook to design, for the 
Polytechnic Institution then existing in London, a large hydro¬ 
electric machine, on the plan of the smaller one T had previously 
designed for myself. It was a very short time in my hands afier its 
completion, and I had scarcely any opportunity of afterwards using 
it in the lecture room of the Institution. My experience with it was, 
however, sufficient to show me that its great power Was very much 
less when used in a room than in the outside atmosphere when dry. 
I have ever since entertained the idea of constructing a similar 
machine of equal or greater power for my private usej hut, until 
lately, the exigencies of business pursuits precluded my giving atten¬ 
tion to the subject. 

On recommencing my experiments on this branch of electrical 
science, my immediate object was to improve the frictional apparatus 
of the steam jet, so as to obtain the greatest effect from a given 
expenditure of steam, while iny ultimate intention was to construct 
a large machine with such a number of jets as would afford me a more 
copious supply of frictional electricity than could be obtained by any 
other convenient means. 1 soon found, however, that the difficulty 
of obtaining effectual Insulation in the open air, except under the 
most favourable conditions of weather, would involve great interrup¬ 
tion and disturbing effect, and I therefore turned my thoughts to the 
Induction coil as a source of high tension electricity, that would not 
only be independent of tho caprice of the weather, but would also 
save me from atmospheric inclemency, which, however harmless it 
might have been in the youthful days of my hydro-electric expe¬ 
riences, could -not bo safely endured at my present advanced period 
of life. 

I did not flatter myself that 1 could make any important improve¬ 
ment upon the Ruhmkorff coil. That remarkable instrument had 
been so long in use, and had undergone so much development, that 
its career of progress might well be considered as nearly, if not 
quite, played out. But although Ruhmkorff coils had been con¬ 
structed capable of yielding sparks of unprecedented length, vet it 
was obvious that the output of electric energy, when estimated in 
ampere as well as in volt measurement, must be relatively very 
inferior to that of smaller coils, in which each convolution of the 
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secondary wire is effected with much less length of wire. In other 
words, a given weight of material utilised ina number of small coils 
ought to yield a greater output of energy than the same weight used 
in the construction of one largo coil, the best proportions of length to 
diameter being in each case adhered to. Moreover, it is well known 
that, with induction coils of exceptional magnitude, the ordinary 
vibrating contact breaker cannot be efficiently employed on account 
of the rapid destruction of the platinum points; and the method of 
obviating this difficulty by breaking contact under a cover of alcohol 
is only compatible with slow action. But by dividing the work 
amongst several coils, each with a separate vibrating* contact breaker, 
this difficulty is avoided, and the frequency of the spark is multiplied 
in proportion to the number of coils and contact breakers. With 
these views, I obtained from Mr, Apps six induction coils, each 
capable of yielding a maximum spark of 10^-inches. T had also a 
six-fold contact breaker constructed of the usual automatic vibrating 
type, and in which each vibrator was acted upon by an. independent 
electro-magnet of the liorsc-slioe description. In experimenting with 
a single contact breaker used with a single coil, I found much 
advantage in augmenting the power of the working magnet, and in 
stiffening and shortening the spring greatly beyond the limits of 
ordinary practice. By so doing 1 was enabled to reduce the range of 
vibration, and (has to obtain with a heavy-headed vibrator many times 
the usual speed of oscillation without reducing the length of spark in 
nearly the same proportion. With an extremely high speed of inter¬ 
ruption, 1 could obtain sparks 4 inches long in great profusion, 
though not with rapidity equal to the rate of vibration. To nceom- 
plish that degree of rapidity the sparking distance had to be reduced 
to about one-half; but, considering that a sparlc of 2 inches is sup¬ 
posed to represent nearly 95,000 volts when delivered between knobs, 
and would probably give two-thirds of that amount when delivered 
between points, I saw no sufficient inducement to strive after longer 
Sparks, which can only be obtained by great sacrifice of frequency, 
involving a general reduction of amperage far exceeding the gain 
in voltage. 

By using two coils in series with an alcohol contact breaker worked 
slowly, I could got sparks 15 inches long; but I found so many diffi¬ 
culties and in conveniences in a serial arrangement, and so little to be 
gained by it, that I abandoned the pursuit of it, and confined my 
attention to a combination iri parallel. In the first instance I em¬ 
ployed a secondary battery of seven large cells to supply the current 
for exciting my six coils, and I fully expected that their united 
output would be proportionate to their number, but in this I was 
disappointed. I found that two coils gave me only about one and 
a-half the effect of one, and that every additional coil gave a dimin- 
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ished increment’, of output. In fact, when all the six -were in action, 
I only got about three times the output- I obtained from one. It was 
some time before I discovered the came of this apparent anomaly; 
but at last I traced ir to the recoil cni-rents from the condensers, 
which at each interruption of the primary current had to pass through 
the battery in the reverse direction of the battery current, Thus a 
conflict of currents* was produced in the primary circuit, which 
checked the acquisition of magnetism by the coils. I saw no remedy 
for this interference, except the application of a separate battery to 
each coil, and T accordingly exchanged my single battery of seven 
large cells for six independent batteries composed of the sumo number 
of cells propoi i iimait-lv reduced in me, and when this was done 1 
obtained the full measure of effect. 

Side by side with the multiple contact breaker I have a mechanical 
contact breaker, in which tho interruptions are effected by insulated 
cam wheels fixed on a revolving shaft, which is fitted with spur gear 
for high velocities. This mode of breaking contact has the advantage 
of causing the sparks to be delivered in regular sequence, with equal 
intervals between them. It also enables the exact number of dis¬ 
charges per second to be ascertained; but the automatic interrupter 
gives a larger output, owing, I suppose, to the fact that each break 
of ciMiiacI takes place exactly at tho moment when the magnetisation 
uf t he coil is matured, whereas with the mechanical break the same 
degree of coincidence cannot be attained. The six coils are placed 
vertically beneath an ebonite table, through which tho connecting 
wives are conveyed in strong glass tubes, which also servo as pillars 
for supporting the sparking points. These points are adjustable for 
any required length of spark, and they operate in a radial direction 
against a metallic conductor surrounding an ebonite disc, which, by 
means of an india-rubber band and multiplying gear, can bo very 
rapidly rotated; and, whether it bo at rest or in motion, it servos as 
a collector, from which the united output of the coils can be drawn 
off. By rotating the wheel and conveying the current through a 
aeries of Geissler tubes fixed upon it in various positions, extremely 
brilliant symmetrical figures can he produced, but for all other 
purposes rotation is dispensed with, except to the extent of slight 
movements to regulate the length of spark without altering the 
adjustment of the points. A switch-board is provided for the purpose 
of regulating the number of coils to be thrown into action, so that 
they can be used singly or in any required number. 

The power of this apparatus as indicated by the voltameter is much 
greater than that of the large hydro-electric machine made for the 
Polytechnic Institution, but it is very inferior to it in regard to length 
of spark, to which, however, I attach hut little importance. I find it 
well adapted for experimental investigation, and I have obtained with 
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it some very interesting results, A drawing of it accompanies this 
paper (Plate 2), 

My attention was at first directed to the heating effect of the 
secondary current at an air gap on its circuit. The amount of heat 
developed at this point when all the colls were in operation proved 
unexpectedly largo, and T was surprised to find it almost entirely con- 
lined to the negative side of the gap, I found, also, that when the 
current passed in sparks very little heat was exhibited. It was only 
when the passage of the current assumed the appearance and condi¬ 
tion of an arc that the heat came into prominence. Taking platinum 
wires of No. 27 B,W. gauge for the positive and negative terminals* 
which T shall call electrodes, to distinguish them from the sparking 
points at the collector, I found that the ends could be drawn asunder 
to a distiluco of fully an inch before a decided stream of crackling 
sparks was elicited, and even then the sparks presented a hazy 
appearance. On re-advancing the ends to each other the sparks 
diminished, while the haze increased and gradually assumed the con¬ 
dition. of a pale blue arc. At a distance of 0*6 inch a well-defined 
arc cqhM be maintained, though not without a slight admixture of 
faint sparks, which followed the curvature of the arc. At this dis¬ 
tance the heat was sufficient to fuse the end of the platinum wire 
forming the negative electrode, but the heat did not reach its maximum 
until the separating distance was reduced to a few hundredths of au 
inch. At that small distance the negative platinum melted with 
great rapidity, and run back in a globule until it got but of melting 
range of the arc. By following up the melted globule by steadily ad¬ 
vancing the positive wire, the negative wire fused at the rate of 
nearly 8 inches per minute ; but, however long this process was con- 
tinned, the positive wire remained to all appearance perfectly cool. 
Retaining the positive wire unaltered, I increased by successive steps 
the thickness of the negative wire, to determine the point at which it 
became too thick to melt and run back i ll a globule, and it was not 
until T increased the I hick ness up to 10 gauge, which corresponds to 
a diameter of 0005 inch, that 1 reached this limit. With that wire 
the end melted into a rounded form, hut no longer receded in n, 
gathering globule, as thinner wires did. Iridioplatinupi wire of 2L 
g»mro h containing 70 per cent, of iridium, readily melted and receded, 
thou oh not rapidly, until the globule fell by its weight. In this 
instance the light emitted from the globule was so intolerably bright 
na to require darkened spectacles to view it with impunity, I next 
proee* led to ascertain how far it was necessary to reduce the thick- 
nes- of the positive wire before It exhibited an equal degree of heat 
with the thickest wire opposed to it on the negative side, and I found 
that I k:id ' ' diminish its diameter to 81 gauge before this equality 
was n utmd. Now, the sectional area- of No. 16 gauge is 42 times 
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the area of No. 81 gauge, and from these figures an estimate may be 
formed of the difference in the development of heat on the negative 
and positive sides. "When I employed two carbon electrodes of equal 
thickness the greater development of heat on the negative side was 
still very decided, though the difference was not so conspicuous as in 
the case of the platinum electrodes. In the arc lamp the superiority 
of heat is largely on the positive carbon, and it is difficult to account 
for the contrary result obtained in my experiments. 

I further varied these experiments by taking the positive discharge 
from the surface of acidulated water, in which ease the negative 
electrode was melted by the arc flame springing from the water, I 
also used for the positive electrode a lump of ice sprinkled with salt- 
to make it conduct, and obtained the same result. A reversal of the 
current made the water boil at the surface and melted a hole in the 
ice, whilo the positive platinum remained uuheated ns usual. In 
another experiment 1 enclosed the two platinum electrodes in glass 
tubes sealed at the outer end, leaving about £ inch of the platinum 
wire (No. 117) projecting beyond the glass. These sealed ends I im¬ 
mersed in distilled water, and succeeded in melting the exposed por¬ 
tion of the negative wire while submerged in the water. 

tn another case T used an iron wire (No. 20 gauge) on the negative 
side, retaining the platinum wire for the positive electrode. In this 
instance the melted globule ran back very quickly to a distance of 
about fr inch, theu stopped and burst into intensely brilliant flame, 
which showed a strong disposition to cross over to the opposite side, 
but appeared to be beaten buck by the blue flame of the are. Part, 
however, did reach the positive electrode, and condensed upon it in 
the state of an oxide. My attention having been, thus directed to an 
appearance of conflict in the arc, T discarded the iron wire and sub¬ 
stituted a platinum wire dipped in a brine of common salt, so as to 
impart a distinguishing yellow colour to any flame that might issue 
from the negative side in opposition to the flame emanating from the 
positive side. This caused the arc to be exhibited under two colours 
—a very decided yellow' on the negative side, and the same pale hazy- 
blue as before on the positive side, but the yellow flame was beaten 
back by the blue flame. Flecks of yellow could, however, be seen to 
'get across occasionally. It was not so easy to produce yellow flame 
from the positive electrode, because there was not sufficient beat in 
the positive wire to volatilise the salt; but by using a separate wire 
encrusted with salt, and holding it alternately immediately in front 
of each electrode, I could produce yellow flame on either side and 
observe the difference of its behaviour in the two cases. When held 
on rhe positive side a dense unbroken stream of yellow flame sup- 
p’an ted the previous bine, and passed over bodily to the opposite 
wire ; but when held on the negative side the yellow flame struggled 
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with comparative feebleness to cross over, and only reached the 
positive wire in scanty fragmentary portions. These appearances 
were strongly suggestive of a dominating force emanating from the 
positive side and opposed by a weaker force of the same nature in the 
opposite direction, The oscillations which are known to attend every 
disruptive discharge necessarily involve passages from the negative 
as well as tho positive side. In fact the spark must be regarded as 
consisting of a dying out alternating current of prodigious frequency 
in which the positive alternations lmve ( tbe ascendency over the so- 
called negative ones ; the excess constituting the available current. 

Although the arc flame presented no appearance of flowing motion, 
I thought it necessary to test the question of any movement in the 
longitudinal direction by bringing the arc in contact with light 
powdered substances. For this purpose I placed a small licsip of 
chalk dust upon a plate of mi cm,, and caused the arc flame to pass 
through it, but none of the dust was moved lengthways. The dis¬ 
placement was entirely lateral, the material being neatly heaped up 
on each side in a ridge, which curved inwards towards the points of 
tho electrodes, beyond which no displacement was visible. The action 
appeared to be that of a gentle push, rather than that of a sudden 
impulses but when sparks passed instead of flame, a scattering force 
was exerted, which operated sideways, and not in the track of the 
spark. In this ease 1 observed that the scattered dust showed a 
tendency to settle upon the plate in curved lines and symmetrical 
figures. 1 followed up this hint by sifting lino black dust upon 
white cardboard and passing sparks over tho surface, and I thus 
obtained most unmistakable proof of symmetrical arrangement. 
This, however, was only a crude method of procedure, and it required 
a great deal of perseverance and innumerable trials before I suc¬ 
ceeded in producing the effect in a satisfactory maimer. At length, 
however, 1 was enabled to produce perfect dust figures which pre¬ 
sented pictures of tho disruptive discharge revealing the existence of 
forces of which the eye could otherwise take no cognizance, Many of 
these figures I gob photographed on the spot, and a selection of them 
accompanies this paper. They represent the effect not of a- single 
discharge but of a succession of sparks, generally beginning witli a 
light one and gradually increasing the power as the dispersion pro¬ 
gressed. To put sill the power into one discharge had too much 
dispersive effect ond produced great irregularity in the figure. A 
perfectly oven sifting of the dust was also essential to a good result, 
and this could only be effected by the entire exclusion of air draughts 
and a regulated action of the sievo. The best kind of dust to be 
used and its proper degree of fineness were also matters requiring 
many experiments to determine. The dust which I ultimately used 
consisted of calcined magnesia worked up in a mortar with a suffi- 
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cient quantity of pure carbon .to give a dark slato colour to the com¬ 
bined mass. The carbon was in the form of an impalpable powder, 
and, I belieye, consisted of purified lamp black. I tried every variety 
ot discharge I could think of—sometimes weak and some times strong 
—sometimes from a single coil and sometimes from several in com¬ 
bination, The most powerful sparks were obtained by using all the 
six coils in parallel and discharging them simultaneously by the 
action of a single alcoholic contact breaker common to the whole. I 
also used a Leyden battery, consisting of four ^-gallon jars, which 
1 joined up in various ways both in parallel and in series, and in 
somo eases introduced a wet string to .soften the discharge. 

Tlie circular lines which surround the main discharge, both hori¬ 
zontally and transversely, first demand attention. They appear to 
represent sections of concentric layers or shells, of which the spark is 
the nucleus. Their great similitude to the lines of force represented 
by iron filings under the influence of a magnet is suggestive of ■similar 
causation, but I could not find any proof of their identity. The dis¬ 
tance to which this circular action extended was far beyond tho limit 
exhibited by the photographs. By laying patches of extremely light 
dust on paper at various outside distances, I distinctly traced these 
linos at a distance of 18 inches from tho centre of dispersion, and 
there can be little question of the action existing in a lessened degree 
at a stilt greater distance. It can hardly bo doubted that the particles 
of dust are linked together by polar attraction, and they probably 
represent similar conditions of the air jerked out by the discharge, 
but whether it be possible to regard them as indications of tracks of 
diffused discharge of a different character from that of disruption is 
more than 1 dare venture to say. I am satisfied that they are not 
mere ripples resulting from pulsatory vibrations of air, for I find 
that radial pulsations produced by mechanical means merely clear a 
circle without the least tendency to form similar rings. I made the 
experiment by stretching a membrane over a tin cylindrical box, 
with, a small air tube leading from the bottom to near the surface of 
a dusted cai’d. The membrane was then set in motion by a rapid 
succession of light taps, which dispersed the dust in tho same manner 
as the spark did, but not the least indication of circular lines could 
he seen, and yot air pulls play an important part in the process, 
for the effects are greatly modified by screens, as will presently 
appear. 

The figures also show in the most unmistakable manner that the 
wires, as well as the spark, exercise a dispersive force, 1 am inclined 
to think that the dispersive action of tho wire differs only in degree 
from that of the spark. We see in the lines emanating from the 
wires evidence of a molecular disturbance in the material which 
shoots off the molecules of air in contact with the wire. When the 
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action is very strong, as it is near the sparking terminals, the 
external molecules of the metal are themselves shot off, as is evident 
from the fact that the positive wire becomes reduced to a neck a little 
in rear of the sparking end when subjected to a prolonged succession 
of Leyden battery discharges. It is also well known that if a dis¬ 
charge from a powerful Leyden battery is seut through a very fino 
wire, the whole wire is exploded. Under ordinary conditions the 
cohesion of the molecules restrains their movement within very 
narrow limits, and confines their notion to mere impulse on the sur¬ 
rounding air. Now, it appears to me that wo may regard the track 
of the spark as a line>of conducting air, which, having no cohesion, 
to keep its molecules together, is exploded at every discharge, and, 
consequently, produces a far greater -amount of dispersion than the 
wire. The force* of the lateral discharge at short distance is very 
great. In all cases the dust beneath tho conducting wires was Struck 
into the card, so as to leave a permanent delineation of the wire. 
The dust also over all parts of I he figure, where tliev action was 
strong, was forced into the card, so as to leave a stain after the loose 
dust was shaken off, and thus a stained picture of remarkable 
accuracy, embracing the greater part of the figure, was in sonic cases 
preserved. 

In all the figures the emanations from the positive and negative 
wires are of the name character, but present a great superiority of power 
on the positive side. This superiority is, however, much greater in 
the case of coil discharges than in battery discharges. This may be 
attributed to tho oscillations between the inside and outside coatings 
of tho Leyden jars suffering far less degradation than those between 
the terminals of the coils. II there were no degradation, the forces 
exerted on the positive and negative sido would Wequal and ever¬ 
lasting, The application of wet string to the battery lessens the 
difference between these opposite forces, but it augments the lateral 
displacement of dust from both wires while it diminishes the explo¬ 
sive force of the spark. 

Diagrams of the dust figures are annexed (Plates 2—13), but, 
though admirably drawn, they necessarily fall short of the photo¬ 
graphs in showing the delicate hoes and shadings of tho actual 
figures. To suit tho pages of the ‘ Proceedings,’ the diagrams are 
reduced to about half the size of the originals, but the exact scale is 
marked on each. Tho following is a descriptive list of the figures :—. 

No. 1 was produced by a succession of sparks from six combined 
coils discharged simultaneously, The tracks of tho’sparks, the sur- 
rounding circular lines, the impress of the positive and negative 

* Tn ono case i knocked a large plena out of tho bottom of a tlitok glass trough 
containing only an inch depth of water, by disc barging an nnd or -water ^park a lor 11 
the bottom. 
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-wires, the strong emanations from the positive wire and the feeble 
ones from the negative, are shown in this figure, as well as in most of 
those which are to follow. 

No. 2 may be regarded as a transverse section of No. 1, being pro¬ 
duced by similar sparks delivered vertically through a hole in the 
dust plate when fixed horizontally midway between the sparking 
points. It shows that the discharge is surrounded by circular lines 
in the transverse as well as in the longitudinal direction. 

No. 3 is a similar transverse section taken a little in front of the 
positive point. 

No. 4 is the same thing taken immediately in front of the negative 
point. 

No, 5 is taken transversely immediately behind the positive point, 
find shows the radiations issuing from that parrfc of the wire* 

No. 5a shows similar radiations from the positive wire at a distance 
of about 12 feet in rear of the sparking point. 

No. 6 was produced by a succession of discharges from four 
^-gallon Leyden jars joined up in pairs, two in parallel and two in 
series. It will be observed that the riven lar lines arc much more 
strongly developed than in the preceding figures, but that the radi¬ 
ations from the wires are less so. 

No. 7 wns produced in the same manner, and shows the circular 
lines still more highly developed. 

No, 8 is the transverse section of No* 7 taken in the same maimer 
as No, 2. 

No, 9 is the same as No. 7, except that the conducting wires are 
brought down upon the card at a steep angle. 

No. 10 was produced with battery discharges in the same manner 
as No* 6, but with a short web string introduced to soften the dis¬ 
charge. This had the effect of greatly increasing the radiations both 
from the positive and negative wires, while it reduced the develop¬ 
ment of the circular lines. 

No, 11 was produced under the same conditions as in tho preceding 
ease, except that the wot string was considerably lengthened. 

No. 12 was similarly produced, but with a still further increase in 
the length of the wet string. 

No. 13 was produced without any visible discharge across the dust 
plate. The same battery was used as in the last and several pre¬ 
ceding cases, but the Leyden jars were allowed to leak sufficiently to 
prevent their reaching the sparking point. The same effect may he 
produced by taking the discharge at a by-pass with a shorter spark¬ 
ing gap than that on the dust plate. 

No. 14. In this case the battery was discarded and sparks only 
from the combined coils were used, the same as in No. 1, It shows 
the effect of splitting the positive current by the use of a double wire 
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re-uni fed at the sparking point.. The double wire is bent into oppo¬ 
sing bends and angles to show the repellent action of the radial 
emanations from the wires. Tho resting places of the dust are very 
beautifully shown by the darkened spaces in this figure. 

No. 15 was produced in the same manner as tho preceding, but on 
glass instead of card. As the dust is so very ensily moved on glass, 
only one coil was used, and it is remarkable that the dispersive effect 
exhibited by the double positive wires is actually greater than that 
of the spark itself. It will be seen that the dark impress of the wire 
is more marked upon the glass than upon the card, It will be ob¬ 
served also that there is.a very peculiar dark band lying outside of 
each wire and running parallel with it, and that each of these bands 
merges in a dark patch lying on each side of the sparking point. 
These bands and patches may be assumed to represent places where 
the dispersive force is considerably subdued. 

No, lb is a transverse section of battery discharges showing the de¬ 
flections of the circular lines produced by the interference of six 
glass tubes inches long and §• inch in diameter, erected on the 
dust plate at equal distances from the centre and from each other, 
It will bo observed that tho Hues are not obliterated behind the tubes 
and that curious new curves are developed. 

No, 17 shows similar effects produced by heavier discharges on a 
more thickly covered dust plate, In this case it will be seen Unit 
the circular outline of tho figure is changed by the operation from 
a circular to a twelve-sided form. A blunted, angle is thrown out 
opposite each glass tub© and another midway between every two. 

No. 18 shows another dust plate similarly treated, but more lightly 
covered arid without the glass tubes, instead of which two flat screens 
nf cardboard, 3 inches high and 2 inches wide, were fixed perpen¬ 
dicularly on opposite sides of the centre. In this case, all,hough the 
lines curve inwards behind the screens, they gradually die out 
towards the centre and leave tho middle portion undisturbed, but by 
reducing the height of the screens to the level of the sparking point 
the whole sheltered space became wholly filled up with lines as in the 
two previous cases. 

No. 19 shows the effect of inverting two wine glasses upon the 
dust plate so as to cover two circular patches of the dust and protect 
thorn, from the action of the air. In this caso no lines wore found 
within the glasses. 

No. 20 shows a stained figure remaining on the card after the dust 
was shaken off. Although there arc some small portions where the 
stain has failed to take effect, the figure is, upon the whole, preserved 
with remarkahle accuracy. 

No. 21 is another example of a stained figure in which seine of the 
circular lines are discernible. 
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[No. 22 shows a circular harrier of six wooden hemispheres, each 
1£ inches diameter, and touching one another, formed round the centre 
of the dust plate, and the dust was swept off the inner space before 
making the experiment. The positive sparking point was level with 
the top of the hemispheres, and the discharges were delivered from a 
Leyden battery of two ^-gallon jars in series, it will be seen that 
the whole of the dust outside the harrier is thrown into lines which 
form arches over each touching point of the hemispheres, and that the 
spandrils are filter! up with inverted curves. Although it is not easy 
to see how these arches and curves can be attributed to eddies, yet 
appearances favour the view that the lines are due to the combined 
effect of obstructed air drift and electric polarity. A barrier formed 
by a continuous perpendicular screen of the same height as the hemi¬ 
spheres almost entirely prevents the formation of lines .—June 9.] 

Reverting to the subject of the development of heat at the nega¬ 
tive side of the arc, the question arises, from what source is the heat 
derived? It cannot he acquired by conduction from the flume, for 
mere conduction would heat both wires alike, nor can it be the result 
of convection, for the arc is stagnant in the longitudinal direction. 
The only explanation I can sco is that the negative wire requires 
time to take up the sudden gushes of current that come over from 
the opposite side, and which, not being instantly carried onward, pro¬ 
duce a tumultuous agitation of molecules at the receiving end of the 
wire, resulting in the manifestation of heat. The thicker the wire 
the greater the facility of passing on the current, and hence loss heat 
is evolved in a thick than in a thin wire, On the other hand, the 
positive wire receives comparatively small returns, and therefore a 
relatively thin wire suffices to pass on the pulsations without its being 
heated to ignition. Hut the question remains, why is it that so much 
lews heat is produced by the spark discharge than by the arc dis¬ 
charge ? Probably the chief reason is that tho spark represents less 
quantity of current, though higher in potential. Another reason may 
be that the spark expends more energy in mechanical disturbance 
than the arc. Then, again, there is the question, what is the relation 
between the spark and the arc ? I cannot find that the spark is 
possessed of mechanical impulse in tho direction of its length any 
more than the arc. Both produce lateral but not longitudinal dis¬ 
persion. 1 have discharged a quick succession of powerful sparks in 
a downward direction so as to pierce a piece of thick cardboard sus¬ 
pended from a delicate balance-beam, bub without effecting any de¬ 
cided disturbance of tho balance. Every spark left a burr on each 
side of the card apparently equal in size, which alone is sufficient 
to allow that tho spark does not pierce like a needle. Probably 
the arc and the spark are of much the same nature, the spark 
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being a single act of discharge and the arc a multitudinous succes¬ 
sion of minutely divided sparks, of -which none are sufficiently 
strong to produce any violent disturbance of the adjacent aim The 
hissing sound emitted by the arc scorns to favour this view. 

I now come to another sot of experiment^ which will only require 
a brief notice. They were designed to show the effect of passing 
both tho are and the spark through an intervening combustion 
flame, 

Speaking generally, the intervention of flame haw much tho same 
effect in increasing the length of the disruptive discharge, whether 
in the shape of a.ro or spark, that is effected by rarefaction of air; 
but I will here only par Lieu! arise some curious effects I obtained with 
the Ha me of p&rallm candles* The annexed series of illustrations 
exhibit the effects observed in each case* 
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gauge. A brilliant jet of pale-yellow flame was projected from the 
positive wire as shown, but did not go beyond the candle flame. 
Nothing was to bo seen in, the interval between the flame and the 
negative wire, which, nevertheless, heated as usual. It is quite 
possible, however, that there might bo art arc communication 
rendered invisible by the intense brilliancy of the jet within, the 
candle. 

Fig. 2 shows the negative wire immersed in the flame and the 
positive clear of it. Here the direction of the jet was reversed, 
and the negative wire, instead of heating, became covered with a* 
clot of carbon ; but with a thinner wire the negative did heat, and no 
clot of carbon was formed. 

Fig. H shows the effect-when both wires were clear of the flame. 
In this case two jets of brilliant light appeared in the flame with n 
slight separation and an appearance of conflict between them. 

Fig. 4 shows two candles brought together so as to form one broad 
flu mo in which both wires were immersed. In this case a large clot 
of carbon accumulated on both wires, and neither of them heated. 
An examination of the carbon showed it to be deposited in very 
beautiful florescent and fern-like forms. It would have quickly 
filled up the whole interior of the Same had flakes not fallen off us 
the mass grew in size. 

Fig. 5 shows the two candles drawn asunder bo as to leave a small 
vacant space between them. Nothing could bo seen to pass this 
dividing space, but the results remained the same as in (he previous 
case. 

The repellent action which is exhibited in all these cases is not easy 
to explain, seeing that the discharge on both sides seems bounded by 
the exterior of the candle flame. 

I am at present continuing my experiments, but under the altered 
conditions of discharge in rarefied air. As those experiments are far 
from, complete, I must reserve them for a future comma moat lou. 

1 must not, however, close this present paper without referring to 
an experiment of quite a different type from any of the preceding, and 
which was made long ago with my large hydro-electric machine* 
In that instance two wine glasses, filled to the brim with specially - 
distilled water, wore placed in juxtaposition, leaving only a space of 
about ^ inch between thorn. A long cotton thread was then coiled 
up in one glass and the upper end of the thread dipped into the 
water of the other glass. When the steam was turned on the thread 
was drawn out of the glass in which it was coiled and conveyed with 
great rapidity into the other glass, and for a few moments a rope of 
water remained suspended between the lips of the two glasses* ft 
was only when the machine was at its maximum power that I could 
do this, and it never reached its highest power when used within the 
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London building; but with my multiple machine 1 have succeeded iu 
i opr educing the experiment in a modified, form, finking two glasses 
ol: the form shown in fig. 6, placed near to each other as in the 
original experiment, I inserted in one of them a block tin cup in the 
manner shown in the figure. Into this cup I coiled a string composed 
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Fig' 6. 


Fig. 7. 


of ten strands of fine lamp cotton, which, when laid together', were 
tf a sufficient section to make an easy tit for a hole of '■ inch in 
diameter* The negative wire was put iu contact with the tin cup 
and the positive wire was inserted in the other glass. The upper 
cud of the cotton string was then laid over the edges of the two 
glasses, and the tin cup and the positive glass were thou each filled 
with chemically pure water up to the same level. When the current 
was turned on the cotton string commciiced to crawl over the edges of 
the two glasses, and never ceased to travel until it was bodily trans¬ 
ferred from the negative cup into the positive glass. It was natural to 
expect that the water with which the cotton was loaded would travel 
with the cotton and raise the level of the water in the positive glass 
above the level of that in tbo tin cup, hut the contrary was the cash. 
The water lowered in the positive glass and overflowed in the tin cup, 
the surplus descending into the empty space beneath the cup, where 
its quantity could be seen and estimated. In short, the cotton 
travelled one way and the water the other, notwithstanding that the 
flow of the water was in opposition to the motion of the cotton. Wo 
spark passed between the glasses until the tail of the cotton ceased 
to touch the water in the cup, and. then sparks passed in profusion, 
’When the cotton was restrained from travelling, the water came over 
from the positive side iu greater abundance, bat whoa the cotton was 
dispensed with, and the gap between the vessels was bridged by a 
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siphon glass tube, the water entirely ceased to pass. I am therefore 
led to believe that the intervention of capillarity i s essential to the 
production of the effect* 

The tin cup is not essential to this experiment, and was merely 
used to affoi d a separate lodgment fur the water brought over from 
the opposite side, and at the same time make the best possible eon tact 
with the water it contained. 

Fig. 7 shows this experiment in a still more striking form, In 
tliis case the positive glass was dispensed with, and the upper end of 
the cotton coil was passed into a glass bulb through a nozzle, the 
aperture in -which was just sufficient for the cotton to till without 
appreciable friction in moving. A knot was made at the end of the 
cotton tu prevent its dropping back, through the aperture, and Water 
was then poured into the bulb until nearly full, and a cork, with the 
conducting wire through it, was inserted. The bulb was held over 
the metallic cup with the nozzle dipping into the water. When the 
c uncut was turned on tin- cotton climbed up vertically, and continued 
to pass until it tilled the bulb. Even when the nozzle was lifted a 
quarter of an inch clear of die water the cotton continued to travel. 
The smallest particle of salt added to the water, or a minute quantity 
of anything that increased its conducting power, destroyed the effect 
and caused gas to appear at the electrodes. 

i he only experiment that ! know of that presents any .analogy to 
the effect thus obtained is that which appears to depend upon what 
is called electrical cinlosmosc, in which case n, porous diaphragm has 
the power of transmitting water from a cell containing a positive 
electrode into an adjoining one containing a negative electrode. IE 
we may assume the capillarity of the cotton to represent the porosity 
ol tho diaphragm, it is reasonable to suppose it capable of transporting* 
the water, then ns to the cotton travelling in the reverse direction, 
that may possibly be due to the reaction attending the transmission 
of the fluid. At all events it would appear that capillarity is con¬ 
trollable by electricity, and the question arises, what is the relation- 
ship between the one and the other Y 

1 he difference in the action of the current in this experiment and 
In that which T made with, the hydro-electric machine consists in 
this: That in the early experiment ono thin cotton thread was 
moved with a high velocity, while in the latter experiment a mass of 
cotton equal to more than 100 similar threads was moved with a 
low velocity. This difference is probably due to the current being 
continuous in the one case and pulsatory in' the other, also to its 
being of higher potential and smaller volume in the hydro-electric 
than in the multiple machine. When I attempted to use a single 
fine thread with my present machine the water upon it immediately 
boiled, and the thread was destroyed by sparks. 
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THE VIOLET RAY 

A HEALTH BUILDING HIGH FREQUENCY 
MACHINE FOR HOME USE 

The must successful form in which electricity has 
been u&ed as a means of securing good health is 
that phase known as High Frequency or Violet 
Ray. By this method the wonderful power of elec* 
tricity can be applied to the human body without 
pain, sensation, or shock, and without danger from 
overtreat me tit or overexposure. 

A REMARKABLE BEAUTIFYING AGENT 

The Violet Ray is without an equal in relieving 
pain and congestion, stimulating the circulation 
and restoring good health, vigor and youth. As a 
beautifying agent it is Incomparable, it is an in- 
valuable aid in the treatment of facial blemishes, and 
through its consistent use a fresh glow is brought to 
the skin and a clear healthy complexion produced. 

For treating the hair and scalp, the Violet Ray 
is unexcelled. Its stimulating action and germi¬ 
cidal qualities, assist tremendously in the removal 
of dandrulT and in stopping falling hitir and pro-: 
■noting its growth. The use of the Violet Ray for 
a few moments each day has a tendency to make 
the hair thick, healthy,, anti beautiful It is used and 
recommended by beauty specialist!, everywhere. 

A VALUABLE ASSISTANT IN TREATING 
INNUMERABLE DISORDERS 

These alone are not the only uses to which the 
Violet Ra y can be put- Its penetrative qualities 
which stimulate the blood cells and cause them 
to vibrate, together with the large quantities of 
emune generated, serve to make it an effective 
blood purifier and a mean? of treating many dis¬ 
orders and conditions. These machine* are of particu¬ 
lar benefit in the treatment of rheumatism, lumbago, 
neuritis, and similar ailments. The use of the Violet 
Ray has brought remarkable result? in a great many 
instances when all other means have failed. 

MASTER VIOLET RAY MACHINES 

The machines furnished are the very best to be 
secured. Only the highest grade of material* 
are used. The workmanship if of the finest and 
each machine is bricked by fifteen year* of experi¬ 
ence in manufacturing Violet Ray Machine*. 
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Master Violet Ray No, 9 



Newly designed unci embodies many superior fea- 
lures, Sells at the lowest price at which a < me-piece 
machine with a shock'proof hard rubber handle has 
ever been offered. Complete with attractive carry¬ 
ing ease of exceptionally substantial construction 
and general electrode. 

Master Violet Ray No* 211 




The entire 
mechanism is con' 
tained in the han¬ 
dle of ihis one- 
piece outfit. Em- 
bodies all of the 
requisites of sim¬ 
plicity and case of 
tion. The 
is shock- 
proof and made 
of beautifully pol¬ 
ished hard rubber. Includes carrying 
care. General, Comb and Metal Elec¬ 
trode*. A real bargain. 


Price 

$ 12.50 


I 


Our very comprehensive booklet, dese-r, 
am! value of this indispensable applitn 





Master Violet Ray No. 15 


The latest development in a one-piece machine 
Exceptionally strung hard rubber hoicking and 



specially con¬ 
structed coils 
that will not 
overheat. 
Equipped with 
Surface, Comb, 
Throat and 
Metal E1 e c * 
t rode 5, 

Price 

$15.00 


* 


The Master Violet Ray No. 17 



This latest addi- 
Lion to t>ur line i? 

equipped with No. 

1 General Elec¬ 
trode, Condenser 
Electrode No. 2, 

Comb Electrode 
No. 3 „ Throat 
Electrode Ko, 4, 
and Metal Elec¬ 
trode No. 1 2. The 
addition of the 

popular and useful Condenser Elec 
trode makes this outht an article "t 


Price 


exceptional utility a?’d a real value 


SI 7.50 


ribitig in detnii th? therapeutic adieu 
nee, zcriU be fttrnished ttpon request. 


1 


l 
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Master Two Piece 


Outfits 

E xcepti finally 
^mall, light weight 
hard rubber han- 
die* arc used on 
?.l! Master two 
piece models- Cat- 
tying cases arc 
substantially con¬ 
structed and very 
attractive in ap¬ 
pearance. All m.T- 
chines are equip¬ 
ped as illustrated. 

Master Violet 
Ray No. Q 

Price $2.5*00 


Master Violet Rav Master Violet Ray 


No, 10A 


No- 11 



Price $ 8.50 
Master 
Combination 
Outfit 

Combines high ire 
quency and vibratory 
apparatus. Hand¬ 
some leatherette cov¬ 
ered carrying case 
lined with red velvet. 
Equipped with seven 
electrodes and three 
vibrator applicator* 
as illustrated- 
Complete 

$ 62.50 

Less Vibrator t'^uipmt-nl 

550 00 


































The Master June Sunshine Lamp 

This is an Ultra-Violet Lamp of the Cap 
Lon Arc Type and emits an exact repro¬ 
duction of the Sun's rays. With it you can 
have Sunshine available in your home at all 
times, regardless of weather conditions. 

Relationship of Sunshine to 
Health 

The important relationship of 
Sunshine to Health is now univer¬ 
sally recognised. The results se- 
.ured from Sunshine Treatments for 
both children and adults .ire, in 
many cases, phenomenal. 

Construction of Master Lamps 

Master Lamps arc scientifically 
constructed to render the greatest 
efficiency in application. They will 
produce the highest intensity of 
Infra-Red and Ultra-Vinlet radia- 
Cion commensurate with safety when 
used with recommended carbons of 
the proper size. 

Special Features 

Master Lamps arc exceptionally 
attractive and unique in appearance 
and design, low in price, and em¬ 
body features which have reduced 
carbon waste to an absolute mini¬ 
mum. Our safety feature brings 
these lamps to an automatic stop 
after they have burned for twelve 
minutes without adjustment* Master 
Lamps are adjustable to any height 
or angle and embody all of the 
latest features of construction with* 
out the use of any intricate mechan¬ 
ism whatsoever. 

Equipment 

All Master Lamps arc equipped 
with ten Eve ready Therapeutic C 
(Ultra-Violet) Carbons and two 
pairs of gaggles. All carbons sup¬ 
plied with Master Lamps are eight 
millimeters in diameter. 



Table 
Model “T” 
Price 

$25.00 




Floor 

Model -F* 
Price 

$35.00 


(C) Jeff Behary 2019 


6 







Master Jr, Light 



Ideal smAll, lew 
priced lamp for boat 
treatments. Giv« &yr- 
pf iiifLS retd in the 

treatment of j the#, 
tiAiiu, and muiCLilaf 

AI#o used 

with beneficial results 

in rbt trcMment of 
rheumatism, nuuritis, 
2 nd in all case* where 
beat ir- needed. Serves 
the same purpose as 
;my high priced beat 
b^ip, G'ornpicCe with 
special heat genera ting, 
bulb and packed in in' 
dividual carton. 


Marcel Iron Heaters 

Master Heaters, poutss feature* of const nut inn, convenience 
and Utility which Cannot be fufji^ttd. 

The 1'a.M 1 ' of all Master Hfllrts are constructed nl hett 
re? is ting material and contain “on and off“ switches per* 
eminently mounted. Metal part? arc of highly polished 
jiluminum which cannot rust^ corrode or discolor, Tfcp bho* 
i.itory tested heating units of nickflinr Give forth a quick 
and even licat and can be used to hsMt all of a portion of :he 
iron. 


Master Three Iron Heater 



Price $7.00 


The MASTER Three Iron 
Heater is so constructed that 
the hea: secured from the 
center element is used to heat 
the two nuclide holes to a lesser decree. The iron can quickly 
be brought to the proper temperature in the center hotc And 
Thereafter the proper degree of heat may be maiurained by 
keeping the iron in either of the outside hoL : . 







Master Heater No. 4 



Emfcodki -ill features of die single iron heater cio.pi that it 
baa 1)0 ‘Oil and off twitch/' L Opcntc; direct from light socket. 


Master Single Iron Heater 



The idea] type of heater for either pioh^ional or home me. 
Attractive i!n appearance -.nj 3i..- .'in c-r-blifhed reputation for 
durability nnd service. 


Master Two Iron Heater 







Designed for the hearing of wo irons at one tine. The in¬ 
creased capacity and added efficiency make i£ the more desir¬ 
able type for professional use. 


r—M l-i 
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«iifpci>isJ mi Fa.- nuJ -■ rt-ul vplu. IplYajiO 


IT dJa/- I'r-l r h Mm jtrr Arm4rF -haai/rJ. Jn, ri'hin * m ii--^f r£r iktrw^MXk BiJr*- Is 

11 aaJ r*fai- mF lir, imJUtrmmbtr B,-r At Wf** F-PffHlP. I 



Mftmr Two Pit*:? Cm Fits 

H-i er P I in na j I 

-mill I: (;li= -u'ri|-lil 

laid rilhlk-l I: II-.- 
dlpk jf.- umU ran 
all Ms birr iwip 
lilr*r im-Jrl. fjt' 
lylllf hl,i»-p? 1TC 

+ub*UotuDy to'ih 
ritvetfd pnj \\IT 
kiLlra. Eli h- in n jM 

peamiL'e AIE mi- 

^3iine* air CT|n«n“ 
pt J ji iltnoraii ! 

M«iTr Vkilai 

bar blu. a 

iw $25.00 

M.iaEirl 1 Violet Rjn 
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ifudiity and iiTina-wi 
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IcJird ■A-riJi rrd >iIvlL 

EqiupiseJ writii itni 
ek'Ltr-^rfci and rhpfi 
■riJirjErtr MPJi|kjE*iF' 

l> ihii-HuIrd 

i ':ni-j]ili-lr 

S62.5C 

1 n* Vikan* I . ... 
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. A 


introduction 


HiGHT 

1Tie-Waster( |^ Ekctriq Gx 

CHICAGO 


-M— 


I, tt f ^ t<EeM With the purple of ini reducing 

the Master Vu*kt Rays and explaining it* *ujterfor mtrii* 
in (he trcriimrnE of physical danders to those who h^e 
nol already experienced its wonderfully beneficial effects. 

T 

-i- Q (he thousand f of useri of Master Violet Ray In- 
smirnenti., we need tin inirodLietiun, The mjrchinea 
speak fur thtnisclra* nnd the numeroua cnihnsrndationi 
* f “** reccih-cd testifying na the complete satin fact ion 
jliven bj these instruments* are sufTierent proof that aur 
unqualified guarantee \i well founded. Thear mbcts of 
Milter Etui rti men is Vnow that for service, reliability 
^nd general gntisfiiictinsi they can fitiel nm machine the 
equal of the Master. 


* O mir new friends and potential customer* we want 
l|i say, that for yeftrs we have cndcavwed to product 
tlie best \ lofet Hay nutriment possible nt anywhere 
Hhr ( ne price, Thai we hfcVc *uceeeded in this i* At¬ 
tested lo by the many mfrfieri users who would have 
no other than ti Master Violet Raj, We have Main- 
taint.] a polity of min* firsKlass ittjucrinln with hirfl 
fradc wuihinanship only. And lay cnostanl eatperituant 
and LestA hflve produced n Viyfrt Rrty for home and 
use thac is with cut equal. 


E, 


/ VltRV machine leaving our fsictery is thnrcuglilv 
teMcd apd iRSpecirit Anil is Accompanied hy put ;ih.-;nhs1c 
fUarwittt. Ary will hr imiiMlstely .vl- 

justed. 


W^sr£/? ELECTRIC CO. 
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MASTER VtOLRT RAY* 


MASTEit VIOLET tUYS 


Many nuthciritie.K sinte shat 
mipaired cirthlntson oE the 

blootl eimse* mosl nihnfn[k jf ™ \ 

The Violet Rty by Atim olating / 1 'v\ 

iht circulation, tJiu* wards nil / /> "17 /\ 

roseate, saying you much uti- [ // Y 

hnpptnefls ami suffering. I Jj / 

With the knowledge that \ (V / 

electricity, Nature'* greatest \/C'±^\ , / 

health ngeat, was a vita! factor Vj ^_ 
in the treatment of various dis- 

e^cp of the body. (here has b«n n constant untiring 
effort to improve I lie methfhj of applicalion and increase 
the power of this wonderful agent. 

The wide use ol electricity produced E]«ro-itf^h various 
type* of appafJtu* fine tty Jed to the discovery of [he 
\iQ\ct Kay. otherwise known as High Frequency. which 
has flowed ™any problems nmi iodav fumlihen ihp moat 
effidciil and powerful E *a« of elec trietty known tur the 
fdief anti destruction of the various disease! and germs 
of the body. 

The \ ioJct Ray offer.* a pleasant, effective mean* of 
destroying germ* and banishing varinu? Hi ceases while 
budding up [he rimages and toiling up the system gen¬ 
erally. The Violet Ray while iniruducing all the power 

el«<rieal energy intu (he body, doe* *□ withnul the 
aliglilest pam, shock w ccmtrac[ion ol muscle*. In fact 
[he apphefttion of the Violet Hay produces a pleasing 
5cnsa[ihn. The anting results secured tEirou£h Vi^het 
Ray treatment, immediately canned ic so he accepted 
by (he profe^s-lons, and hufay ynti can hardly find. ahv 


VIOLET HAYS 


The Violet Ray is a pleasant, titer invc means ni ap¬ 
plying the wniiderEuI power of electricity to Lhe human 
li«dy without pdn. sensation or shock, and it without 
nil equal in relieving pain and congestion, stimulating ih G 
circulation and reitoring good health, vigor and youth. 

The Violet Ray is Ihc ordinary elestnc current ob¬ 
tained Eroan any socket, ncbutiaeil and split up intu in- 
Tin He |Nirls and produced through %\mhx applicators called 
ebctTc4t*, in a vruLct colored si ream, hence ils name, 
V JOLET HAY. A huge voltage ni electricity is ab- 
tdiineil and applied to ihe body or hair bus without any 
ahr*k. whatever, and the only sensation being 4 pleasant 


'■ ioEet Ray Trtalitienfs surely fel-ieve pain in any part 
ihe body. The electric* I current* penetrate every 
rdl and tissue of the body, arid [ranijiiihze and toothe. 
fr mlet Riyj stimulate and strengthen the vital organs, 
build up the natural forces Bteady the nerves, and t|*. 
^rjop the general hcjiltb and conditinns of the body. 
High frequency efeetrleal cu^nents carry Oxygen to tJie 

. .. Ehu> puHfjing thi* vital body fluid. Violet Rays 

enjiiah? n the tiTTislaibn in conges Led pacts nml restore 
lirLiljwd and inflamed tisauej [a nrwmal. 

A Master ViuJct Roy is apidieiJ l!i rough vacuum ap" 
plkalDr-L w elwtrmltii made nr ruin a led glas*. The** 
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UASrKff VWI.R? It A I'Jf 


Y{BI.Kr SAYS a 


WHAT VIOLET EAYS DO 

Vmlc, Ra^ii nr Elii^i FrtHnirncjr 
Ciirri-nc* In.nnM ill litisR milll?r„ 
Tllinli(t|l Lllr II la 1- VMflpik! ii|p|il ifa- 

Mir I*kIi1- Isiii, clcrlni: TPrrjjy and 
r-Kr-rir arc cufflint. Them- Iwrcn a s. 
MPiirnmilM jHitrm in n-licvhiR am I 
rlunuial-intf hLirnun tilnnnii, Yhjh‘1 
hnyn | fcnuiiy il|kiii which 

w caai pfly, They air pr><iiclvr anil 
WUTIMU Ml a?lli)M. They will rt*eh 
whwff mririi r-c ilnrs nn-1 nnrl ^J|(n 
?P*iflpir prafh—yul Lhry £&,!«? ms 
fiahi L n,i iliiriijTi.-r.i'ilr arnigttan. nd 
il Kf nil >h ir |. Til rs hlJlillh m *l>!i-|Jl- 
■ HIT irNtf. They ikiUny prm* ind harr n Mmna p hh-ef ii T tr 
mEcdimi. 

il'hr ii^p Pnr Ihr Mn*M VjolcL Hajr mfr prarlhnHy nikliiiiiiriE 
\"1 mily lit riMl-iiEbry |iimp an-l aches irinaTiMl. Ims Jc^p p E ait'i| 

lillln;t|A HIJ ]nj-j£ Ilmiili nj-J .LTL eiflL'II Lhfcrrr-k' r lnr!ni|,;j|. 

VIOLET KAYS SAFE TO USE 

Thpv »■ nn il±ikH«r whh I hr Vlrtlil Itay. It ^hji l-f Hflfilkd 
In I hr iiinHi PfiiiiLirL' |n.rL*_ anil Ih-r ir« Hnitin |a IGfrrtitik- and 
4-KhlkfilHhR. Vmi pimply Penn* 1 ?, Ili< fiMthinc Hi rniy can- 

v.-nirm litflu p-tLeI ism. nlhrttfc wr all tr nihliig ..I li i* 

■ 4 ii!y fir j. r>y ■. 11 n li.- rh|_ I'triple were very *k-:ptbcil aim-in |lit 

rbiinb iIi.li -yi 111 j j k - Inr Mailer miluif 11 it. ]in 1 >i^- l- d■ - | r li,n 

l-hyniciini IKifl rsill]f plrminly cnirierapfl III hr, km imEnl Lhrir 
l*'HiiL'>liri il vrilJi vL-py fralirylHtf frrfnh*. Vmi will TusiE il r 
Mulif in iSi- Piper rH ikninj- iFikriiir*. Thu Miliar Ymlrl Huy 

III I be llnnli; k pt'Hirl lirxllli Ifrrtftnft 

SELECTIVE EFFECTS OBTAINABLE 

A. A Prdillrv. iptMins nr pnnLhhiR eflrre mil lie nliemnul mimI 

k nf K r4ra! lime Hi aii ill utt+tuk-L iHtlh-Hk Tlilb e^rfl lih Fur 
Itrmlnri'il !■ hy krt-ylnp; the HrtJlfnrlc in c!ni* f-pfiui l with 

llif iiIipi |h - 'm (Fral-Ml. I 'win fill hrnfilinrii fail tit Friit?ril. irn 

ili^-il hltv-zh IrnnigniliarrJ anal imiilifiH. Nrr-vtlnip dimr^rn vfr 

fliitrkV niwl hcmrlcnv ■lk|llh M*tH by d »fdi1iTT 

B. A a|ihniSc.iir ir itpr^ i* Inrodurod wTirti List vlpfirmt is 

lifii il' nnfnrwkat ilnrinK I hi- ;iii|iI-l iiKin or |i4; t r| i!im>i^h ihr 
rli.ihiiiR nr R flrslhi whFfli hap Vvn pt>t ni rr fhc i-iiri in U v 
iTi alfit, |'hr Unsili H.f |Ik* *! I -n iiI<j| 1 ny ^iin^k - ilrmrin|i rvn Htlrli- 
IM---S lit ihd ^ Inlhrii g- nr r-l'Hh t'Umf IhClWUCil [lit tkdffMlt inrfl 
lln- Ivnfv, L'uifnrmily in »|>ark 
Veai-li 1 -1 ini-iiffil l-y I hi- cinch, 

Si-m in hi 1 m|f Mil Ehrmiffli 

i Ii'lhiri(f |rr vzrj I irn -1 F’lrij I in rllffll- 
iiihi-^m, hirnhMTo. |iarlvil larjlysi*. 

Hr $ tut i|iinn|cri. w liriT ihe riri. 

1 nlirioH h intvairrft, JTl- iirh"« 

HTrblisr hrNrpk'll hr b iJlRllt llimbl- 
IhlMiTi \ iinq-|p liTfT nr ;i llfcml- 
Ittrthi-rf |pmtiicoi tiKinRh irtUi- 
iiHr in Piirla r^^i's. Aii ji-nlmpri- 
iiiwol w I il* I In nmP in ehrantat fhm- 
ihpriirii. an>l ■ ini ill r a ff*t|.iis|ia. 




MASTER VIOLET RAYS FOR BEAUTY 



U NnliiTf Jiaiv 

ILhL I’lrrlms L-4l yu|| 

Trilli 1 lie rflimkf 

IhM yjiu ilt jiafe, «r 
if work rili.l worry 
3inve IcTi tlicir 

liittM in jfmir rri-ct 
iinil fi^rc, yt*\A 
frin crtipe (lum 
wiifi fclir M^ltr 
Rny. tlith, 
r c el Jj I n i> d I s 
hrrrupht In ihc 
^kir with dee iim 
r>r ihc Viifclri Kny, 
It nmirklK* the 
IliHicR *nd fcHp 
jiihI hrinjffL II 1 l- tj \- 
i| i B n I Ik q 4 n t 
11 Pa II ri iihrt htrmty 
tf. Ihni *kin B All 
fietftl IklcrikFsJit^ 
<|tiirk(y ^Aisish. 


TrMtnLftnt ot Haif 

1 ^ dir -nip ami Jtthv piieIi j,. 

e-pn Ft tpan-il III |li L i n|-rr>|ii-r fiFmla- 

T nJ d'r Mood i- nmigh r li c |P, r ViiPki Hmv 

1 l n I^IT llftir h» b ^hrtet nction on Hi* hny .irf Tr 

am| titiinri vwN. ■IhiPiala kifif rhrm la ^fh.rni Iheir 
Mliitlinri. Ihr Wme Keisrfplrd nrH n ^ ff rrr>iicidql a R7 ..| Mn ,\ 
iFp^lm-y# 141}' «|Utal JiFrpriH, miking iBmMlrii|| huptHuiklp, 
A t rw etrRlusrnk will huffier in tnn T incc yi?U ■«-r I hr wnnckrTuI 

rt' ■™ l| p |l,l |n | *t \* 1, pmTL-rt Pi-rl Him .. nI 

Ip wf-pt Uiy vjh riHiaFf aiVj hair hi hp Dilnrjl falot, 

mmkTtHFhff Ss y*S'\ f ft5r dir » frw nHiusIci .-a.rh rfay- will 
niiikt Hr Itur thlik, hcnhlly- ami i-i hini ful. 

|U , hriiiLifyiiiR axeIII the Vlnlr. Hay li mmcAinnL H.'i 11 
'HnRP a rrri , ^ ,^ w |n thu akli>. |i T i- iPm riim n ttrxr. j --iillir.il f mni 

hlfSuni. H qmcMy rmnwEi E'imiilr^ tlUrkhrn-k. J!..|K, WarN 
and eilhff nirnnahri. 

Jl pnimiar* ISrLf^^lT. t-lraenu, I Iffy Sr.it,. n, M | M«|| h 
r.vtfy wHiinir- jkliiin ■ I havr ihi^ mi Mil m Inr bhunc r.-r n-r nr. |I M - 
Mmr alnur. r T r.m ihtHiheF innmnerHl.lr imr|>fHrP ,« w hkh 

it may Iw put 1 1 

t n Ini il ilrvrli.iitT. rhr Mi-tcr VWl-I Rnyp w j» |, f ^ l|pS , 

i^adr ^' K lflfF ' ' ■•pii'i ibl rln-hwdp nilH,kik f.^r 1 li+- vilf^*ir i 

ltT(frJl ^ dlf IS-Mly. Tin- rend,* -iPilbli-Tii 

Elirnrnsli Vifllr- Kiiy aitjih^iln.s-, ivpII In- m vn,H anil 

m ^ rmurh^hly eIuifc liiiir will hriaiff ymiT Imifly lit-xrih ah-il oji-l 
I.M nurf I.Ml'M Mil.. V.ii.ir, inln.ikil I- nIxhiIiI Iil-. 
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HASTE ft no LET ISAYS 


U tSTM YjtiLKr KM-rt 




HOW TO USE MASTER VIOLET RAYS 

'J'll KC >.H*511 IPi't 
nwtlifida of Jipplb 

eiLtnih .ire ih gem 
end li*f accord- 
Prtgr En the nirilii- 
tiotll [iru^ci>l and 

the rf mi It r ic- 

FJtiE, lofil ap- 
plica tio-na-. C'jitrn 
with specific xur- 
^ nr (prihcnl 
applk'ltnTA fttnrlf 

fiir Iliac purpose. 

A beneficial iv.iirrplh ix induced by ilic- action of nh c 
Vhilet kny, i lie enpillarfr* nf Ehr ^kiri ate h^ntn Ecrl 
*"Wh' in l 1 ^ Scaled pacLw in increased 
ecu rpip Lin- rE|h|iJiL-iiiN m .niar| fur smile lime LlLq c^t, 
>>; J|i|diciHiim with ri ionium elcrtmdr ix mi ef- 

rfrti^r nuti^cplie. lArjfdy mi nfccmnE nf the nanu^ lie- 

■| L:hl|ied. 

r^w-^1 nodical Ma jirr«rLiee Ilk desired remit ar the 
irr.Ht.l jpJirl quickly. They ski, Unit-fit 1« * misnrfc- 
J™ iletfM-r Jill- en1 ire system. Tl« hwly ix penetrated 
liv fjtiJiaiPl nUimi/erl electricity rc«(iirin£ ener£y mad 
vimlily in the entire system. 

Second^-General application*. Taken os electrification 
Eren-iuicna fur dse tireci , IT i die peneml en^Mumi, The 
vM\tr Ur Ay ir snltirtitH wiEli cEectricnl cnerjfy hv ximt.lv 
Ihr rlrrimdc in the li>mrl. Thin produce' □ 
smMive «r ijHiptiup effect. 

\\v-\ti Tiny lili^h Frequency tVrreists lsav* die 
lendmey m extuFilkli m pinriiMil cijHllibriumi nf die entire 
x.yMcm r Arterial ei-hummi duriup n Eeurral ir^ 4 iL- 
mrni iPxiK.lh jrterejHifs sfirftlly while it falls a slifwt time 
niI xtiv-i i-il fn-iirtsl trcnUmeni* jut eccnmiiehtfed in all 
nrniiiix msurderx And diacaiie* 

Third—Indirect applications- CnmbincA Irwff! and j;piir 
L->-il (reatMiem- and rtffUirrs iwn |k.*ple. Hie piirty m 
'* ler * tci| linhk Ihr niRinimckit veith the rtttrtr lied elec- 
« xeeiFiiEl |iaftr then nmy ilmw with eillirr ha ml 

h-rwtlp*, nr n .her fierimj[ fi tike liiph T«ntiicv fur! 

n-iit in iFm' flenircrl x-pni ii| the patient's Ihr-dy. 


WHY MASTER VIOLET fEAYS EXCEL 

■\bixter Vwlct Kay ttudiinc* kit many reitliares that 
make lliepn snperinr tm iiiImt Viukt Kay machines |bn -~ 
ilitecd, Due In their superior type rtf rinipfnicEimn, wk'h 
permitR of i he use parts «i aitijik ,B ire P lEicj- wilt ■ i|icr-iLir 
eiisiEiiMtorifdy f«r a tn ipl-|i Inusjer perhiil wiihimt m erlienl- 
fcpijf thrtn any jhiftnble machine licrctEpFikrc niffthril 

1 he Ciiarkikxvrx are lar|;ejiniE r,f hver-uapainy in nrder 
^ prevent Isrtakdmvikk TJi C LViiU are nil wound tn 
iiver-capacity tn prevtm ,iver-hemin K in cimtinum^ uml 
ha.nl UFisgfe, J he ihsLiktiiMP ?«f lIic cmla uscil erimit 
LiP tliaE p£ very expensive mndkine*. 

I'he mnffe nf aHljnstnieisi ideal and aniinlde fur nil 
lrC 4 H metila. 

All t ordi ire ipsrklekn ami Lhfre ir no jk>ARi1ilc pini^er 
nf xJitK-ks. The muehiipex are inatriuneiLix n£ niarvrlEHiM 

5Piii|>lieity and eJIic iency that o^rrfitr on rtuy altrmniin^ 
nr direel enrrent without Anljaxtincnt, smt are foul iirtMjf 
m ennsifunion. 

ihpy arc tciiniimirr ,1 in operation. The jpnwer crin- 
xisaiied Fr Tei*. than I hat used l»y the rpNlinnry electric li^ht. 

The .VfaMcr reputatimi lies been lnuilt by runPidyiiPs: 
lh« mofii superior product tm Ehe maiket. Mstreme csrt 
Jit die election of mstcrFal, ri c Fil jppxpertrnn. skitlnl rr^iFcj^ 
mnnslirp, ami years nt cK|i«rien«e malic Mfixler VinleE 

Itsy InhtnimcnEx atrtPiil nut in a claws by thimine!vex. 

SPECIAL FEATURES FOUND ONLY IN THE 
MASTER VIOLET RAY INSTRUMENTS 

A very imponaiu fealute of bJI Mnicer 
Violet Ray machinei it the xpecial patented 
Waiter Electrode Bockflt terminal which is a 
pare ef the resonator coll. Elic eL-i 

irn^le hreak, the call mn simpily I Jt tin- 
icreivcd fniiti 1 he hard rubber burning aiul 
the cteeirnite end eoaiFy renn^Til lay in serf- 
infif n ^crew driver r, r knife in tlie irvcrlinji, 
n* in illuxIrrUiun, 

Tn the pax*, where ilir eTcrlnmk Ua% 

lirnken. it hax Iseeis utrrf.. r pnii iiL-allv 

■nIF uHorsi tr, take these tn an clrclri-c xlnip ur 
repair mjin lo hn-ve (Pi< dcrttnilr mini tc- 
tnnvcd. Thix. nnnnyanev i^ iihu^ r rt1iei' ellini- 
iin.1 ehT, Ipfilh 1-« • the u^emiiil die dolor, liy \he 
patenEerJ ^^^ l .^er Med mill 1 I Vrininnl 
which ii fnnihl tn ily nn \[; L -k>t Vj.,let K ay 
inachinea. 




P r nlrHl 
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s'- -r- i—- - 

x'f , , 



MASTER OUTFIT No.. l 


UnivcrHil Dcne-HEor aitd Surface AppLi-cator 

TFn; Lh-pivrrw .1 li.. ■ lhrtn V.iilr iir 'ik|iji 3 y |lir (|L:iun,i| fnr a 
:-ii5h-Elan V'kjJi-i Kay hhwUIjh,-- w»ili Jrtfurr* raf l hr hitflifT 
l» T lyihT’ nl S I'FIEI WlLllin I Ihp- firliclk ill lYef JllHIs- Willi 
11 1 1 - tiL- '-Jl-ij lai Mi nf i if I’nlvrfHnS, tri BTC 'idvi 1 in n iKhsilimr h* 
ihllir I III r i iifM'imur* n inw ji-rknl ’’lii-ldi Hu;, iii -1 nini^nL, wliurli 
may -i; -Mil n ilnml fv%r ui h iLi-^nblnr| \mywt ami wi-lll Hie 

k ii-ikwK-iI|cl- ihai Liiv l->r*i nim-hinc ciCtIR i|i_hLi|r at itp. jwiict Li licLnif 
Mas'-ril in th^ir EiihiiainF (V lianrb. 

I In- VI npmcl Cuil and Adjnituii-ni* nf? kHik 1 lflii *1 In Ihf rarry- 
mR iroM.'. Thu Kl'miiMlh I nil fa fniHfelunl In a puparalf ll.mil 
itiikihiLT fiIiij|i|Mir nl ^iirL'r^l iJuAisil. Tlir ILmkillu jni| LH-nU m 

illrn'fc giiipif. 

MA5TFK VIOLET HAT QUTfrtT Nn_ i 

Tiir .. Inrluili iG tin- Hdtiii.-i i n|.-tr -n-iil 4 Funeral l r IlcTLFiFil.r .Vr*. 

I'Iil- I-lEElri"!i; in iiimaulrd in rarrj-i 11 jt r**r, wNirli h l-i| r.i^i|n il 
w ill a i.|i|i liuhLiriK ii in iilicu, tu iirttm hr-rftLLiigi Thr Lnrrv- 
,n \t ra*e 1 * ^ini'fl ilk »|iTfin.| liijhi lalTiL- Q. 11 <1 itiu will'll ii very m- 
Irnclikt in i|i|icafhiwr. 

: r klir i ir i|£ n nln rj, m| I hi* Syi'L 1 i i\ Iwnpiece L nki^Li 1 11 qi i>i| 

ami 1i4V« ihudr it Hie muil papular Vide! Kay iimdiHir un llu- 
turhfil. 


MAsTMt YlitUST HA S" hYtiTttttMXXrfi 



MASTER OUTFIT No. £ 


Thii rtkullirvt i* nl slhc i*ne-pie** iyp«i thit b- I he entire 
iinfhl U coni hi heiI In 111* huflfJkr mid llioff « nn irp^Mr foil 

rnr-lpbM in cftlilfirt or tirryMiiT r*K. Fsr Hwwr who llnlK 
hifiiplidly In apikrtr-ncv and nlN-frU win. Hi« Oiie l'*t« 

tjipc inicbhg nfluri I Iir flff flri rp-l cAn-Mlty pi^Slil'?. 

Tilt Milir* iPEcfcajitim irt inrhipnl J|k a UnUlKEld bk^lily jrtil- 
i P Uc4 Ila.nl Knr.l*P ll ip- ll H en in uei H ht m-1 enuni 

L'i|Liin i E H l1 wiih a hand^nmc Mile fclreil irrmn ratTyiHfl vn»v, 
k^i tli dcdffMr clEpi tn imkl Hie clKlrmtnk a^ ►ln-wn I" nlnHfn- 
l-lan. 

MASTER VIOLET RAY OUTFIT N*. ? 

Oikr'^kff 13 'p-r ■Mril.lk Mn. 3 l.leiirpnJr. 

MASTER VIOLET EAV OUTFIT Ko. 2A 

Clnc-titMT lyrr "'Si l'n r r*« *"'■ l'™»1»1» I’-lmnudf. 
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master outfit n*. 


MAST EH OUTFIT No. a 


Till' iiui-Mbe !p ilrpijjiiffl |fl imi the denim il 1 l>tF i CAtfflprcL-c 
VMti Khjr L'ini|niiL'fcii rif r ht Htc pirct 1 y|!C faf JiHiinc util 
pimii- h«i.<) ii, aJ a 111 ijhI^tj-I r iirirr. 


Tlir s.L^- ii HI IF. ; K . m H | In ImM ^ clnrErurfu, ^|tlfl| arc citn. 
Ihiim J ■!■ a PnHrafL- cnnifurliMHL with cli|u Eo jiulit I hr dw- 
I r 111 1 ’ ■ ' M lilt* coinpjrlniciil. fnaiii Ehu Uikhedf 1 


MASTEH M IrUJCfi VIOLET FAYS 
Fair home iTtfcimtnM aitri prafeiiilphal MiCr Lhc UiMcr l>C- 
Lu*e Y^l*| R*t ar ‘ illr&rliMC ent&L, TM 

IkEHEraEai 1 il mc.iir.UJ fen * lieanlHnlly WM** "HT^fllchlS h 
Eiri wllli ihk Cfflr-ntctini ew 4 The 1 l»iidln d ljk muhinC n 
lijjln in wci|ChiL ■•!•] i' in a rntymi* H*«L fciLlihar T** 

cihinct §n 4 Itie bciMtlli arc twl^med in p Karaisl e Dljf ^™ 
cmSSg «M. whirl, i" liiwrl will! vd«j 1l1iD4Ju.il. The 
tAPTylfll can: h«i s iL-pinEc Mmjimn^ f™ ckdrodo whirli 
arc HCCled by d flip, »h IJic illiHiralwin, 

MASTER VIOLET RAY Nfi. 3 
Utile? Dtl.UK? Vicki Ra/ CcilWfllflF «!■> M** *■>■' G*™" 
a nil ticninl Applititor and Mrtil .SiliiritQf- 


J |ln- L-quIpnicnl mjiabiEt nf ill, AfriKt ElMtrade, Cbmfa 
Hriile, Tliruhi hlrtifkHtr, K)f Kkntode «nd M!-ri ■ I SaLuralnK. 
8,1 llpi ' iH«»H^fepiii, n L'h nl^rjf Ktetflfttdr h *h<?Wtt In place n\ Ehr 
Lyr Krceetmlc, cliincr «.I dlh*r £i ffivrit. \i urilltL-r i* Jtiir- 
■uM-iL l{y E Kbrlnufe I* farabl** fr [(3l Ute roach-la*, 


MASTER VIOLET RAY Wo. * 

Thl* Bl liniilir ic Itl* Nn. 3 iM I A, l-IH U WflUM 

wish IB«W ckclmdrs far nhynldMi'* d**i cnadnll"* ,IBC 
Hudy Na. fi tin! Hve Gfi&fltU, 

MASTER VIOLET RAY Kit. <A 
tivl !l ili* iMHiliinc tUnvm fen I he *\mv* Hln'iT#t[ nil _ a imI i% 


^T^fr ^mirhmc (4nvd tqiLippcd wtlll ilic rdlwwiiiJt clrcI.riEl^: 
fJEV^, GouiIk ISIfi'lroilc. K-ltML.1 Tl.m„ l-.k-d™* 
live T'kelndt. Caalerj Flrrlpmlc and Mcial SaturtE^r, 
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MAHTEH VIOLET KAY WflTHlUfEXTS 


AJAtiTKh VlMltKT i\A V tXM'tiFMKXT# 


n 


U 



TYPE ,, C TF OUTFIT 


TirlP "ktrli I■ i 1 !■ rSHHitfuu.i Fsr p*rpJp.MiwiaJ rj*p, n*"L prn«il * 

■ illii*'. 4 >i- li'‘n ii Ijr 11 h 1 1 i k r ■■■n >1 AI.P 4 *t>r I hat-- Mi-■-ring n "lr^i ro*i- 

■ Ip! ■ .in -1 i-I:i I - ir.iLr -Eiiirl-lrr Cnf 1 lie JififtT*. Thh I ■-il l 1 111110 liK* h 

■■ l-lp -iiHHH B .r . urji-nl InknaHy Uy xnEuii^nff '.hr r,:-nlBL:l 

p-i--n. 11 -^il !■> i-i- h|u K iiri-v -I r hlml- Ftpqii»npj rarravil la mh- 

> Hi mil. w lili-li run lip Imr-imPhri In- * (in IP arilU-l ■ 11 hi ilvhlln IT Pp-lTh. 
h . ihlniJLi* Iil fwrjr i i m 11 u i - h Uirm, fctin priuHHlnjia'B ii-F vpr y ft 

i-nivi it 41 -■ ii i■ mi-1 wiiri^iii* i<i> ■-ait |iii|-F--vp-l 1-arl.Nlitr- lr»- 

“* TiiQiir i|| kkf lhln I yin- in I Ih-> stiii r U4-I. 

'Thi- ! I |. - "I - " III Ii.-K.nri ri.upl*|* rtf lh* Mn-nTlH *'nt\ iri? rt.ii 

... phiiuki ml D-Ii 11 bliclilir iiHl li ii --a rnih|-’- pN lun flit*, at 

Hl-ttN iill '1 If-k|| 1 ftlnj -*1 III- IL I.. J 1 ill pIii-iI It-irli 1 1 (*■ I lli h-E I r 

■ ■ . nlih-h ii 11 m -L v- i 1 vrfvi-l Th- •aUn' ™nr"mi ithi**# 11 

■ 1 l i-i 1 -i-11 Ih ■■ .ib ill ih'ipi |-riiH a Ii n I nniflE 

ipi tkiT h«l n 

I 1 'I - H 14 IIL 1 II I MI Willi IIi-HtFiiI ApitH-Cald-l. L^HIbll t-i-ri Li uil r- 

..I Tf'.. n-il- . 1 - 41 I J.N u .3 K L-.iirn 1 nr ISI**-lrrtrtn rt 

. -I i'i- -ip-l 4 " 11 Inm-Mlir 1 f-«r hup--- I ru’B I HV-n I ■ Bdil Iwrtulj- pni iil^a 

171 *v\r n 

Ti . ,a £ ■ ■ > 1.- .i-r 41 11 . -A nil I !# rirr.i i A|i|> lli-AEnr. I’r-P-tli-i ir I EI*ttik*i- 
V-i|i l |-l KkLl«M#t' i Hm-IhI Ftlrwl r. -.1.- nn.l EnlprnjiE t lire® I I t'.fi 
1 1 r i". Tin- -p 1 --rlr* 1 tp- h-IAp Pfrt*rlllllp a urn r.-.L lor Pm - iipi>. 

illWIT Hm. T 

n- hi k! *■» |. .-. 1 -U. 1 - f-pjl-t ■ Ufliliihp l.k I Mil. * I 4 ii.-i.il. 

J. .... ,J Ik* T-n ■' --PPl ---1 k-.*-- m »Hr. >n I *«J. -Ill| Mar 

*bl*h-H kik">l ■£ I RH-.-a 

Tin- ' 4 - 4 -Krt Jl I 4 -ba--l- !■ -MfllP 1 I'l" « I II -k'l* k- -1 PbulpH-l Mil' Pkil l"l»P Ik 

. .... flH |.Jn|| - < itT -II - I ■ --*■ "I 1 * ■ Mi >h- fcr--l --T Mpr k-ll- K- 

■ m i iK-H -.i ^kh ■ ilrinf i J L- 4 »! Mr Ini ■■ -I~>pE T-- p^Hr -iti .1 nub 

■ I.■■ nil mul + n oTfial ii lA-ikir k- IU .1 ^ ll r R 4 ->.- 1 J 4 V 4 *m I J,,r 4 " "IH^* I- 4 i- ■ 

■ Ik- pm -J li-b —lira ™.-k 

Tb, -4l*l P«« I hk I- 4’-i ■ M -1 IWi ir UM(IT^ u wna-l iAUikB|| hi 


I 

i 



MASTER OZONE GENERATOR No. It 
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XAttrtlit VKHJtT (Ml' KLSCTROWSS 


master electrodes or applicators 

( .| ii-ini' n HMid*' I- ui *a tar Qrlkcli.L ErPlimfUli 

Sstrjrt . . "■■ ir - 

H iir-| iiiffelPti-L __ j__ . |h_ hii i. H ridi nf i 

M .ni at - (-flri'iki "-in tuft** «■ l Bixn* nf Ji|*rkflFi-HDf’ 

v. iVt"li -a lit M.™n I'HO J “■**!, irrSl Tin Pi lhB 

ft 'nril'im !-■ ■;Vr F LT i , f s" mr ill ;x|ii. S/Mrili IlllMf** fT«.t*r lK*. 

tfR&SUS SffSW W& «* 



"Si ur,J My i«*■=.«*. ""J 

*rty Bvl-lkCi nt»ll«tfes£ sT wV.I *p 

n IKAEOr ll HJFP^va wLLh w “I br . 
t™L PU 7 IMDhlnil « * TT * r ;,« 

ift* m-Lrum-ni. Ffh* ■ ■ *■-" 


Ka 1 ^i^inKr ti\ 4 *A r« 1 «s.—-AP 

jxHPtii iTT.pl Hi. U eam/VHiM* 

III- r....*rtl, ■art JP-L n JiS!l_ * 
- I ■ - -II £ (V.n dn». nfifl ■•niJ-nL. 
Imt p!wI rlpnl h*ftl , _! 

, # TL »lr ■Tlt‘lT Hfl i<iiLli 

, r*ri Im* *" RfertUimHU^i 

fc.^mfeApn. riEurMi". KLfi- 




N*. i cwr>-n*hi f ® r fc i 

A?*ln IfPPlLmWl*: FulliHi H^lr, El«"*rmff. 
rtth* UbIk «na (or nirciulfttLn*- I** J™ 
fvliL TH« .... . 


KD. * ThSit 1 - --- * ( 

n l i.l-. t ttiv nfc*. .L ll m —- - h { 

teurt \i 

i-hlM I , r^r* . 9 rip. 4 

n ina^is '.^.rrs 

v jif in *y« camvLiinip ■"«. f+r 

PD. i II ri nrilli'T.I.nri iJlB #dMC „ 

..*--* w 


, Hrl'.nl KI«tF'flrtr-«Fnr pi I Bt+lnil 
«.*nli. Arn.l.J-11 « UM I 1 flu 
lunlh .Ld*fl »t IhB tPM ibTft« 



*W fl 

^Zii T PiuiWd By* BkeLPfcfl* —' Thl1 *^*51 
ir»*- IP U^(t fr>E Lilt *1lr.A ? UTPfl"P *P 
lh* S'* E. Mini!* Hyp El-pfl.«*0. tHl '■ 
.■ .-■! u 111!- 1 , fn- Ek." Err-"'fllfllR nf bolh 

fV» *<■ orvr* 51 3 :■-Lrisr^uLfrp | |hl ' .^' 

^hl WTri*\y Lu Irr-lh PH-P I- T-ICEMn^ 


7 Ii«ll*fl. I‘rl» .... ■*“ 

Vn i flmiip CpL.WwW *L i ,f l I2f'S3K 
■ :■ i I r srtt 11 FPPltfl wntl *1 WhUP; 

II I r i ii rE.i rfr i® K| , |I l . ^Tu Ihk EfiSP ■ m *Tit Ql HK'tIIt.P> 

SaSSwi.-Ws 5 -Na«IwESSii! - !* '■ nz 


MAxrKit vtntJiT tt.n tiunnwnna; 


Jit- ■ Ixi ri;* r>( I iritwirip Itlprlfwl#, «- 
Thld .-li .-i ■ ml i- In iihpiI r.'T LIW *nm® 
|■ 11 Fimpi 1 Ph Wrt I, Iml !.■■ l^riftr CJi - 
|in-rll i 1 . nfi'N PfnJHlrr ppwv r.ir .- 11 ■ P ” II 
!nlrao"l I a w«-fl In iKn I rf-itTiPii I 

■ >f II11 -i iirnH I I'm, I ,'i in Ihi .:■ ■ 

IU- *f ttlwrtm |l*lmppl In uril 

M.fc* 


D rffl. |" filhriLlaU *.r Tnnifii^ Klpe lrhJp^ 
fnr IrrnEIHPhL CiE I Il 4 mnulti ni" 
Ir-n^v,. M« Ihn unui- Ihie-Utb 

l'rl#p ^ 8 ,P* 


Jtrt II 1 -nnulrf Enrt l'« r iJlPdi+iJlP — 
7 hit # If rl in.: m Im# Iimh n|i^r>lji I lyr H>. 
f 'li.nrd for IrMtEOTHdl ■■ ( Ihd P tiW 
II Ib ubpiI fn-E L\n I Trd Emlli L nE nil 
‘I'hliirrllPl r^nflUlijiiiF In Eli? ir*l. N 
TbP -Uf iL'hp. fll hurt 1i-iuri 

iieIbb^ bI-t. J'rlw .. JJ J“ 


Nft ]I IJlx-cl rwlr. Tnl* fl"- 

UrTTP n -Pirn-PK run-Biil n-n-l Ib +X 
r f I Inr.L hr i«kiPr-PL Lnnk n.p^ Wh**A 

ri.11hiiiuqi..- ■ i i rrPE-ii ie«- 

I WlK'K It th" 51F1I iBnL. I In re Ip 

1 h □ mulE.il^r ?|.r«i rsp^lnr.. m^rnljr m 
pr II4B nf WBriulli Ll*iP 4 Li I h IflH 
E Irp limlY. Tlif 1 -BFtpbH rn" ll* 

iliiL-A-ffi lu A-'ir E^rl l,h" hnrtjf h|r 

UII: -. K I Iif Kv. I drvMi.ilr Of Lilt hl»- 

f?r* Df |P" njiBruMi*-- rrirF...JI 4 ft 


OHIFICIAL TREATMENTS 

All Drintiil irtsHUfiit#* niunt lip imruaid Upr^r.. iHMrflofi V^r 

1 h# ubn n T ufpiy ihrft #4l«Rd l!" * urn s-nnrhlp I n EltlArkl W^rfc. 
flip i-i i i r ii i nn>L tii-f nr-rruiuT. Th t i'ii 1 1 1 ■ r-1 pimnN >■" turn id. .m 
iflTl lTin--rilAri Llvr- flFpIrnfl-r- IIi-f ■arlAcv b ml lUfrhd -iff 

t pr™ iib I iipr I'M" nlpi-l rn-rt*. OrlflcMI Lr*Atf?li , n,li pm nnv-rr |ibIiiI >.I 
TIM- f-lfilrn^P Bhn ii III Hp Fhr-VPrt b1I±1i 1IJ“ HYD'd ^IkklnM In 

nui'ir. i ptippftlpninf, Tr^nltTnlP *1* niyj ih fr* dixm1»L>ri iL-iiff-r 
Ihpn Pyb rwiirvH'^B- 


|||.AI7 K-i.icr-i-jt-iiiiiTH 


S^. 14 LI m 1 1 1 r b I TA r*- 

II-J.IA. I'fkT- 


h'p. II Tnlprnpl ThrwL 

IvlBcETtiif-c rrlrB IL.^P 


no, ti Vnrilr. 
I mih 


IT le^r-fcnl Kl^im-v 

^ .II" 


ih 4 'i.i p ■ciHfif'i'ftp Tiili Bk^Jlrort-- -» ’J**rt 

ib;- irralmpni «■! "irn- Is rMn 

r IKh 1-iiih.i k 1 ! If ■ ■■■ 91 ' 
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■ihr.'iriJKF 

mp*sas3& 
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MAM'Kft VfftUtr HAY Tfti£AtJiK\Tf* 


MASTER VIOLET RAY TREATMENTS 

vinri-E lu.y 1 r*■ li-icbeh n **d bid* bf dF Inn# durniinn jihurL 

I I .- AT r rTi^T 111 Inll-rvili aT* V*s y fANi-11-i q. AlWdYi fLite 

" ■ "■ WKHhTJl I'M i ri-(tn pdaPlbl* TTi* UilLMI dliiibafro wlifeh 

I-- " IF II fl.U l>r|||^ I In ■ iHE-tl-eii IF l.j 1 'Jll -Uil |f |J 1 mHltlcp- rnn- 
<■' I nhiml.l I.. nVulil-E-d. .’.I«. \* laninflE Will! Tl¥v-r .(U=rfclj F, hri, 

. .■ . Ln nihn.lL. if n: <■! nl QlJlCI LIU haJmlna 

l ' tlM !™ p - bEr., ■'■Till ill p, i. dt '1 III B)tn iTFulriiFnl. Ih#y 
FiMiuld iih ram mv-Ml. * 

USE YOUR MASTER OUTFIT AS A FIRST AID 

■N.-F- i- naq*flrh«rr or feiH#n«|m r itout chi vl«l*L-JUr ieiy h- 
«■ , 11,111 t 4 ■■ ■ Li la j, ili-rviiph (41. .nLi.Mir, tpfl * vvil4*r> 

r .' mi i>>|| l|| Hi, mid wk-.LIa LI In by no iiitaiij < iii f h i f* m* * r d m.* 4, cum 
" . TFI II I. D t Lhl 11 Liii uhL a|£ i n r CILDE IA|f lg JHrm*l I ha 
I " ■,! i iiiiiim.Mi l|V||- i 11 ¥>1 ifrc-n, Filrnqii ti'y Ceuff "tha ffiuILb 
‘ ' -■ ■1 > ■■ ■■ "■■“■■Hi v l rii#n. ,1 -ii! c 4 .ii QDVir In n s> r-i, ,f 

I" - Ini I rilHiJ 

MASTER VIOLET RAY TREATMENTS 

'. fill \*V 111 M *Pf 4 .«||TPkLL«^l Ter Lh-b I rr*B ma«,E nf ^Ipapa# 

. ’-Uhl I-MFF whi th Iihjt!.. fttiH Qq- n l I nl .■ ( olith lnad m*- 

■■'"'■■ .. "■■■«! AH L-..JP- ..- lhr« K =, jSECtK- 

i."F.|rj- -l/.l,,. I._B Bn i-irry rr.** , L ., a. vxlual.la n 41 u n-n tii ULhff 

■ cnr 1 in r || 1 l|| f h y. mu lit i/UBfl Ll*V* liibn fri'nlly L'-« I.^.J mhBI> 

IIH-fHllbl lriaLmrnL li*| r«LI«d. 

4in*rrU M W P*k||. K ilnlr—llaa Hnmt, f|#* | p-^i] 1 Uh ft 

. ,1 nl ni -l. wliU-h .-Jin |,r inCr*bjbU with IfH^tniL 

r ,'.. iMrh npiiJ rcrLhi u-vbr Lh-n -iiIItb pciIu fDr Him ., 1 

!<|!njIpb Hrrry .lhL'. Tli la ■■.n .11 lrr-h.i>||. i|« t±ti Ea uaa.l [ijr 
uriir I..I r In m-14Hh.1t IL id riAkurwi tolar, Lit* uni LmlBm 
f 'E .. |j - '"-I H"* M-b V lu-lrl -iLn y fif> 1 h* \m H Imhr.pd 

■ ' r hi-riljJriff E-n y |il-p|in raEIgn (a^cn (r,| M E ,„^ra 1 ha.|i rUTly Utf 

1‘unl Hit iiirfilhD-l. 

*■/' Tff+I l ilt,1 tnl l Pi JHHfVPi lar I bout MVPn IrulimLaa 

*1 II h >lh* Mvrf.ir* n|m|r>Jda Mu, tt ih* itlk li Jflimp, cllhpr Hpp.lv 

■ □iiiim iMiwn-r. ur efi-.ii liLnvuxh hnn-LMrrf mspe ur "IIup cT(i.n 
i-nirj. l,«i a nmdlum E-umtnL 

\“rnl.-'J m| 3 P!^| a U-|lll^HLlba Ln Hh* iHElr* U>Q*. 1 Tra*| wLth 
Mnir^iT- M- Y||Ai r y.. l. fl viT ii^ ciitRr, tr .j thranL rPMtruiH- Ha 
I, mil 'ilEUrtl Kl-ml-, Ilia Ir^AtFIHfil ||.pL f WO m IV,'* id 4*h -mlaiilFa 
1 1 ' 1 ' 1 ,! -"f LPrn*ri Lnr li alnd n-T I he Jimoii hanpRi 

.4 yi |h < I'^tf li m I ftfu 11 Iii f 1 1 j H^|.pprriFFi J|#Ma^-Wllh Ltlfe f**, 

■ I I IiIit .Sn, nr *1. -- . r-n>Cl IT*r. bi- nEi"lnrpiL ^nn“y 

■ .IlFi iHh lii|-r!. r ii. .. El]Twt I* mlmuLn irtalm+nlt *r«rY 

^ 'My Aim 1111. -■ y HiirPiLCW f-liOITbda Whi. | my piilrkBi. t La la 

A hai T-. |fck-*rl 11M m Lffc-raa, Hi# imp df Hit turfaw iltiP- 

■ h.H (H.n rUBUfl In tHE- Lhn . hi r H,-' p,l Kn,,,, | u t,r ,,, 

i>m f.i v. | i |. f Lh I h A iijiiy an* mi I In-'^LI-d Lu hrl-M.nL «ii lui-t TJtfmri 
Hl-vr- i, li. la |,i||,u'.i iHt-j,--.In e lilt, 

BUhr.l.p. Ill lllHlIllinni |'ii II NTT I n|[ d||Hni loth 4 r ... - 

.. Uii- Lfal niaijiTipir lull- .Nft |. ApnPr |p mm ,i|» 

ithr^AMi i.vbr nil. a tlf i:. iiBi>mLp ninLrnnni^ diMj 

.harhHWP—AVMl* Hi.. #Iml- 1 |bC 1 h JJcSl S (jP Hlnml.iianr jMp. 1 

■ v.v II.H iliT.jj a till Hi.UiIL ktiririilJi I 11 1 y m ln.i| | r-fa wllh b 

.. . ’ ' ! r l ,‘ r n1 , THMIllliMn 1^ A f I h mi la ji .pd Milled tqi lip ^-arj- 

tty l|i|t y ir , .,( || ln ElK<mr 1111 >1 rliFTIfil filling |L wBLh I 

■ n:m ..f 4 J|| I’ll r i il m rn ftT Oil nt L’-aiu- i-lc-l; [ ii|||,lrp v U«it||. 

1 . 1 ■ irnwiiiF inMU 3 Mi L mlndin H*iiy. 

Alr"pb> H 11 1 f HPuIIh- Smr vi—liy .!„■ .a.- v l rY- alirlre^- 

..11 .. -rh^rllr, L M FuTla Ihtf I.fi-h nlrPLlfiPd, Hlnp-l-i hr -I -UlilP bln 

.. ni nirr^nE Hit .. kp rP C i_i.rtd. w*ty lun. flvln K 

1 - ilHJEv I e i-pim- 111 P .-Ih I JJr- Ailfihr Id thr Milt. sIsFichI 

’ I h h In- 1 i-- a a a ilr.m^ pmrrflll hi Ehlh IS# tn Iit:ii r,J. 4 d ifclh". 

■' . ih-iwn xm| l>a L >h yi I, || a IMtii niP-Irr Lfi'hl lii-rlll a. Lm - 

liPiirrmriil |a i.nvCP-l 

Nmp%+**t ih-tJi—H' hfn.i Lrrilnitn-L wnn. nipE-tra^r >'u t rmp fl^i 

miiniliiip 'In 11 j R 

l 1 lF H L H Fl r ^_k H r<KH*a K*m** I.Id- KbcbllrnL r-imll* L«n 

i- ■T.-.HiYi-l hv Hi- 1,.A Hia -LndHudr M., . ... 

1 .11 ,IErt Ji l.y ,Xli<y up# IhP-gnl L-jh# 1 14 au aliidnil a T *p 

uC tip («m|un(HYi u-r iiiucbv* m.'mbrxip 0' iJib a?# 5 mLnuit*. 


master violkt ft ay TftKATifRVTS is 




l*nl na In barb iLalaklp II-fIJhlH-J 


nalli—ryrttlirBllaili— Ppn 

1 ■ ail Lm i'll I at Ibilla, dl(Pl- 

IrliL rraii'lla tip™ l.i-a,. n |,_ tJ^ i JVL 

JpPnPj fj’-liia; a ll#I.E .TO 'li* 

■ linrh nrudtid nrnn nr Ir- L %_.—?■ ft.ff 

pTufI ii n ‘kllhL ItiP -bri-ara ^£0*1 

nlbrl rndp 1 ArEil lh*n £/ 

*FPljrlr,ir Etifi blagLrddr d«i- P, ^ n 

PiP! un iimr LwlPP flxll y / -/ 

f-mtn-gii; lJp|1m*h1i. / 

nralaFa — U## Hurf*PP yr 

H llUu ii itrur i.r#*. mifprl- / ^ VN 

■■■l TrPbltnalflLb nlinp- n Cm \\ 

In Bad Enlnul-a M*rr1 lu In nr \ \ 

■ETunp rurrpni. jH^HBf \\ 

ItpyplDMa — |lph ft-arrfcjC* i \ \\ 

"PpCEPCHf Ln FflFbcE 1 FJMI ncl _ / \ \.\ 

wllh rhin. mill m*,1!i.im F® \ f/f\ \ 

cimil r#r ilPDaL -flTt inln- \ A jr/J \ / 

U1#P. 1 

TlHrna — A|i|ily -rlTElrnffa 1 \ MT L 

1 ^ rk..r r»'ii-ln>■*: whli Iht- I . If' A 

bmphbd Lrit- nil 11c n Pal id J Lj .'vW A 

■7UTr.nl f-DF if ahorc Blm n. / ^ / Jlbrt. 

W L^ri-i Hn«» H 4r.y, / 1 // 

TlrdLb Plr -L'k B.lifllca- / /' / j# 

ldP Pfn. 1 UT.r PnrFh.Fiil / 

«TBa. Al#m IrfcBl L»ii« l^iivcli / \ // N 

h<4d iiM-h wlLh. / j -t'V 

pEthiif tnrnni jn dErr^i / yV 

rmningt w li h ih# p^Ln. 

Trrmt LAp pplmt Ln d tmid 

Rltll iLM-Lrdd* In Blip Bipi^d, L „ „ 

I h . n n h I n3 1 ■ I■ IInpi F*P l^lma I* tlaTSl iLaLaklp H#IBrh.#d 

atinuE |«UT PPllnVl#i H T£ Mild 
di 1 I IiJ-hjE LhUL r. 

IIImdU.Ii fb J#—A TTillCl Fi> nifdlUK IrrhlrhfAl nf Hr# n-.lh-jdap dtlly 
1'Mn (iliClrudc ffd. L, and p|iip|jr It rum fuiwdpr |>Mimrr 

Irpptlrif. 

•I Fa-nFb.11 la— Jty |hf un .if Llif f p L4li-r xllJ.thnltnt h *rj (ilrMTi- 
ph-'ii nsi-jiit tni\ R mi f.ll -f i-oti ha A|ijp|-nni Imm^ip-Etlii Ll.f 
MHn-r taalalurp be In IrapLrmpnl rtf AilhPliil. 

1 arEruar-lF—Ilia Lli* ai|rf.Ai>.i eloetrad* M#u I j |-|il yJr p urn.- rtL. 

lu Id Lb BilmUr* diii: T . 

1'flHvrnri 'ImaB tbl|af -nan Ih- ^bLplmiM In lln- rMrly dIik^ mt 
rLl jrj,rE ty rhp dp# df lilt C-yn r !ncl nod# rl I h#r .lnpla iff dnul.lv 
wl*i| A vnry rilll (IirPilll, nnL rtr-iFillnp ’k.lnct \m IaiuIIi. 

rpildiiWFi—?rpp a f 1 r-t>iif ilviklf (4i-rrpit Tlih ^urrMW dl«1rmOi 
hd I Th* ru rrF nP rpiq ula.i |»# h1-|lll*d by irukllnp f Idfee nil ^ t, 
BaifrTl ±l.la.n[# fponi I lm 

f-bkhFP- MirixiF E'PII^Fri tinl Irn, fpr h# ir> Dpt 4 FA 11 1^> LPMIfd 
With ( ALkEhty -alrrlrnrip fiiy 15. AnfMlddlkb ir_* S I.r r rri«l>-nn ^Plil-r- 
xiTf Ip Viuillr TMeb*n*ry, 

CarbanrlrB' W+-F lir-lla 

1'xtarrh—M j.xl—In ITila ifn-n4l I l#n lllr n. Ml |Ulin la ii^rrl w|4hlP 
1 hr MP* ^llh * mlM BiiiTVHk within iHr nn.nP !..»ium. 1 m j 
mknuii* Oh Bdfh Bi d*, r>ilh.wniL l.y h n PphlkltldH -p 11 h ?li* f urfii 1 - 
*l*±Etnni Pilrnmlly ovar ill* m»f\B -yr ilia r nm I’m iii.rvr nan, 

*mWh 

1'i.rnttlk Ilf -Wuiwk— I’bf ViiiMl F|rr|Fi#1* y,, J| fiP ?<hi JI r*r 

IK* mliiijE*F hImiit Klrcliw* Id hi IuIi-tLeaffiI lH>fnr* lra*ul*n. 

4 hllhlnJ» l'*H tlyrrpHH alppkiYHM n IIP a|«iiTiB! *|iarh h |l,. 1 I f 4 4 j. 

r^lljr 111 I hi lh 111. TrrmLmnnf |n Ihhi n l,nui ... 

4 !■ PBrn-d Id-rN^BAl 1'ivlnTrh. 


* ®l-i lli1lrml4BFF A|i|il>' h=:irfarn f|r.-|Tmdli> iIIj^HL >i .ilTi i ril 
Jiar4J. uni np a. pir^Tif .|>qrk TUF lb4U4 A-f-f mlnulra ^Ih., #| i|,1t 
-iPFEPBil-r Eih IPn f-|mm*: lliP a-ln-Lmrlr nl.iint w m ■ half |-,, L >I, 

fPotn 4 ha ah In umtll Ilia FhPfrir-r la r**, 
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■'t.lSTWi i*/( H.BT HAY THKATHKSTS 


. ■>.. E'inflHll|iBJbnm— ,\y\i It Jiui-- 

/ , '■IfTlfWf IKVI'r I hr 

/ ^ jf V hnwirlpL Ae>|'!v Ei-r il> >11! 

\ Efh IMAV-lhU Ihm 

\ -. r nl-rrlr»i1p. (Fp* .1 pIt'-iIIl: 

^ -m + nrr*ni I'll kPlr'tafeii iiP*> 

J . ,.| . IMlI tk^lmnn Wm Ji fnp 

f 44 | MRa I hi- 

V. . A/ “v PM Ml Jill 1 1 rulfiirMi h ErmE 

~~~s-. _ \/ p-N- iMuiU* flip III I Bl 11 Ih - 

C iii/f f>FhWll—Tl.P nMh* 

iy v- n-l I|,i I ri.xir^ip iln. :i lu 

/ [/ v*rr r-ffrrtlNr, a-lvln* I* 

- | ! I |»I n-iEAfl Iiitij- Er^i in- 

1 . ■ 1 ElP- |il Ir llllm Ii-.iiL hip All 11 ■ i— 

f j i Ikcfahp I Impr 1 ! I iif 

/I \ ifrj’in 1 >p Mhp ■urTn- 

t V L Y rlft'Eirml" pi lit I, p ii lilil |i|i 

f i \ \ / “^■»ir l hVnl" F11 j-■■- 1 u-p-.h 1 1 ,) |i i 

I l / H h [l" Hr ^ nrc mlhnl--p 

I 1 f I jinililh Willi lli>- lapi- nf 

\K / "rr frhE.Nl rt-u 33 n n -1 nr. . 

\ ‘Y l/j Ihril Wm.11 iiiimr, rruuirk. 

- ~ > V t nhlv C-nlLilP hiiYP In'-i-ri M l|. 

. InlhrH. mfr b KliMUi-l-# 

(v_j> Ii Mn.fr fitly ii.ii I-. |lI 

. InlifirmnE rm |ii. rliviiiH-ii-p 

PhrFprilj IkiMk-. iPr 

1 +** V** huh* Alnrrrln 

l>r>riKFFrt, LlnriL-i-fe# h-'l Hur llliP»«B—Annl r l^r p|,p*1f. h |f will) 
l ' ') Irlli ill I Dill iNIil P hi- -iir 1 . linn mi up: Ii.- >■■..-(-» Ipr..| n ,i ■ -■ 

I. . (WWHl Hlr nil ifcnim. T|irr* in Pyf- Prik-HHln Ip Piii11yU.nl. 

illhWir* A-hHt hicrfjii i- ml. . ipM-- IWi-F lhi> iiMuniP|. fli|il pm|r,„ 

■ • • - iikIIi .i I . . p| j.r . |..|J| fur li-ri mknulfP. |M,-p ^umil Im 

lll( “- 1 .. . irnlrNp .. n-L l. v fl|i-L'lrd In-firr. «L-.- r ^l 

■ mi.|k IIP. 


icrphikppb Ajipkj.' KNIFiM-t- rfcrrlpmH-. 4.- 


Inl.E.- nf ..I ini-i 


iilkM >.r uirnl .ml-..i ill.i^'. 


lP ? -|HP|imlB I-*. . |.hir^-l>- Km, 1 nr I »*pr lIlP *l*Hiri.i-li -ir.-l 
■ PfeM arltli h •TPnitif Kurrpiil F«r H>iml Ifil ttilhnErp, 

ftp*#-!.* Ik Mu- MPH II.i- hilfTa*.- h|^- 4 | r--i1p Mr- T. n flt v-|lp n l 

’ 11 I- II ill.) .I i |" fflyillfj |||P |IM I I i III Ilk nu|..1, qiirprni 

I*..I IIA.-.I All-llbrr U--ILI Ik lul Uruv fit l r.-.i I. ii u '■ i.- iimilf 

* . »» IT Mil- nrfa Milk Hu mh rr k 11 n p Trllli ifh^ .-|i. 11 ..1. . 

MvIrrIIU In iib-pir |-||PrP nT IjHIhhlllh -hnf iia b*ph#Hf1i-hl rypull- 

I- ..1 nh Im i-linml r r.iui, kill I h-Ii i- mh In- r-.-|Uri In. 

“ .. *1' 1111 11l i limp vri'h lli-r *iir^nTP Fipi-imiki- ki-. I nvmr 

' .. HI'- ■Ili.ilii II 1 Fi-lilIhH1 1 - I tphI in pilI w .t lL| f\t pkinm Ir 

1 s I", II - Fi--i-.fcii .. !«>■ UI ‘'I II l; LI>Mlii:rii| n 

i'-Plj Hfll-ll III r Ihllll I-l’ u I i-ll-Pl I'l.ilr- 

k!plrilil>H,|Fr- llmHI f.-il-r IP pH'll I mmpiLlii I i-]w E-k I lYP Urn- nE 
■Ih'ii"" rfN '' , ■ |,|,,tml|, pfHI - 1 | i fc ItiF Mr*n BirrtrffpiC itl-k-y ji Filnulfr* 

t ■ ..-I- ii - „f Ik..- * *-n Ii V IrrJ - I'll i ■ lli-m Ffiuflu 1111 - I nli- 

ril i-il l.i ih. i|—- u-r Ihp phpeIiuL p|p.-|i-. 1 i- Kn. 2 • Jkrl“i K latip 
|,p . . 1 ■ i'll- il" r'lrvii. ^irhitf 11> -n-l ii-.iL".-^ iLulef, nkinK huy 

n m 1 |k.-|. | Ir tu I Tlriiml «n tKh E-fll'p. 

F-TFKyu- i’iiy^r -iifFm ■■ wim pnm >p pn kfi-Hl -li+llp wiiii n 

1 .. “I • mmi -Hv-h- In- |ulnpk--p' il ii ■ ill li.n ||r.i.|ii 

mt Hill IA IfP 1-pfj mU.w h|i.1 |-..i.|l'M-r In rpimlri>|L 


WASTE ft HULRT HAY TftEATMEXTS 21 


Fkinl riim ■*—■ Nh Llflill- , ~ 

liiplrpp. 

ki*p*PT—a.k ^ni^» itrn-iHi-h- f ~ 

nl-in Ti-HUlkn, Hint 111 p (Ull f '^ 7 ^'l^i & 

ppftp •rorp.iiipEr rr«nr--fF. ill 1 1 PK 

I II II t--- L'llK-fkrJ kjijr Lh P ut-r tfSF* Jr I. J \ 

r»r Itir f*i:Eh| P-Uclmifcf- -S'l l ,r • J - 7 h\ \ / I 

I-i lulip. *.|ipljf nn u.p.rl- Ih v , v <,! 

PF|iik k’h r i iipiil a-h sin- Is 1 '7 M l U I 

Ink# Ih-T-ApY I imr-rl ln|r. jflr. /'-l. X t 1 -u. I 

|n B I* nlnum HH-Hjf. N. ^ j I J f 

(Minn in kla-IErt mtth, / <s ^. |_i [ 

Irif ih-r ubd mf 1 lip- puTiWyn / ;&i 

-r Irrlrrhfn ffn, |, ihl IBh* YH - 1 

4ka«id |.p. h«rpii Ih lijrhi jf' I tU 

t^niNl'E wKh. ihN ■iiii'hh-^ f U 

rt-r Eh" «-h >»1| (rwpLIlltf llP^ 

■ Ifl^a *.{ Ih* Uphll n■ »rrkl // W ft 

■ I - nf mV Eh* Ni-IItd H-lf. 1 lJ\ 

)I k V I h ■ 1 g- 3 iilnUl 4 in-ML. -- y ill 

tfiph-i* mhV- 1 J A 

1-ip-h^ffkrP- In n-j.li - iml i- g _m 1 —^ 

U# itir-iihlf taVmm ifimrlff^ “"——^ 

h-r.-flrlnl niukkp h-NVr n 

-Tt ip-n-f-l k- y Ehp Uni- nf 1 Iih- JW 

■ KUhnAP Kil. ik nn i-rtpihiE f f 

Ns. 11 N-lpdiriKiM. Al-lplT I 

ntiy Bn|lBP[,|l L - liu-HCfilil mi f-U nf,il w Mni-r 1 'Ctb.I-bi tb I 

M!.FF,I..--V,r U'ljrfir^ Jilin 

T-mlnulB LhciCcnonii «iRky. 

fj|4#|-—Hjr IKp ubp ,.f kl.n U 1-n 11 1111 1 fin- Jl mil Hi^. rppbnl n, 
l^-hHB, MI'UUI,-. fPPUllB Iih v.. Iwph nl-iillni-ik I IIP- r I pimp-- "Mil 

Any AiiU4iplk> luhrlnihi, a 1.^1^ 3* in mlItihi■> irpNiiumiB nluih. 
lErlpp#-idrviEhl niU 'hrm'lflli Ihlim- I lru#i-|i I ur fflvr# Eni m---lli-1 ■■ 

'■ '■ 1 !-■ — -■ - .. * ■ ■ ■ ri .1 a - r hi- -- ■ ' -i—-. 11 ill -i p">i- 

■ hif-P WlEK NbuI 1 I .-%"l iv.il.- NH-, In Hili-rrlal ly fpr.. tn.i-isl . 

It Ii UIN UI-ph, 

r.HM-P—-Alijlljf iHur/Jlr-1- Hcrlrndi 1 ii- III!- -Iiliiin- Pip PllUIUlPir I In- 
mrriMm. Th#-h Kurf.u» r--i-| li-ll-p 1-1 |h# 11:1m fill lirr-u L-. III. 

p irr:l lu m curTBnl. rm- -IrrfriKlH Ifi .-ml. y, U |. ri„- mh 111 

hut maylm PnU"- p. 1 .h.-iiI . f^in mnj,- Ir# B.|iclyp,| „| Hf HI Iml rr*ill p 

■F" CiFtilA kE Lhrp,EWtlrE IP CUIPLknilOiL 

4 iwmr Hni»—TtM 1 PNiufHl Ilf Ihl Imir r*H>- nfh-u hr ..-I 

y "njUnUNfl HII .1 JULl^hl ir*Blmi-nli. wlLK # l.-fi r„.| - Sw 1 Kp i 
A Iip|-pi-I j , K>v#rnl Mrtflltilk nrr- l.niinlly '.-i|-.il ■ r .N r— ni-pUlkn. I'm- 
■- i-VfrPnt TnP 11! Ihulx.1 l-m r. I l».l iuipp. h ^t. Itr-n-l KI-fldiNll'P 

UnnlPl. 


- E.i P m-Plp ihi IlniY Tttb I bi I B I 


■jiln^ wllh tknlium. ™rnMii rnf flv* iiiIhuu*, AmiU i-iprlnhlp 
r>D. l!i lh hail flip fTiF if, ^ll^Fl 11 Hit. Tmlmn.l rniekl Im ■ ■ d Mmfk 

"||f H ! Ir n t (r*iu-rni If r*|.-n i m i >m- | itr i -ini.. u-. >,. |nr d.---Ii. 

Ii -hi-lnp 4.-I ‘■'I p i l>l-p Im 1 lEi-r.i.lc |||# mklrt- -p 11 VI Iih II r juilk-- 

N k*EwP|f h#RiillB Ettpi ! iii . in. BhDukl i-nlfMhfilrp Ibi-a. in r.it-. uh.-L. 
Ii-t T-urr c« rlnik rif *||p rh. 

IEfbJb.L^ KrilPilhl Bill ■ SI l| .1 !..r hm^Hf-llHp n-l- rrUrvfik hr 

H ,| n( l h f Pill (hit lulu. Kdi I i.h-fc-r I hr *■- 1 1 ipf mi l„ hi-.-pi I In- lul..- 
\fi l-:-P- F^nl»r| iF.rl ETiH*Mff E hi- .. . i,-l|-( I.nki-H 

tiLate, wnifh u^ 11 nil|f ipletn irr-.ni l 11 , |u fiiiMlirr. 

IlMNrfhAbh Wllh I Ph- ppr nf I hr- f P-I-I 111 1 U In- Tin SI, I.. 

r#kl 4 ( m* 5 f Lp ill-i-l ur ii in- m I ■ i|> h! '-n-lhiirp ti-ininumi* iiaily, 

IIPrp«B-^M.kPh |i.ll|hlk| V-l lll+l Ilf kill- Plllhlli- IfBPF 4. if... r~ P1111 - 

Man iif 3 U r|--, h Kn-l-M-f y rrta hr- tiiiBk. m-iL .v tjlilinc |r |. m 1f 

1 r#Phl B.h-u i lUIU. | lm a I M-nLuii-nlH jn- uuiihi|{.- PH-fTlr'Cl’II I. 

1 Ml|.ni# U#r--T?lir MUIpl N-Urflnhl WHT ifi t IrH-ikli-hir I 111 b 

In Hr IK* UHP uT Liu- rr-h-iiLilr u.lr* tin i: irMTi jitPnlr nf pnurk 

I HP llhp nil r Em -■ i-IttI rnslp \u ! MImIiII-. h h I_.-iI ..kj.-r Ilf u Ftp i-- Ih. 

BMlFiP r. Eip ? mlnuU-B ilnJls. |klpfx,.| u |.|-Mrh4 hi II Willi rfirrl.il 

In iil -n-mP p-i-r.il lr~.| ..iih-... TI|Eb .-| . j-| r-" 1 -.- I- - . 

f#r S Lu iKk irnlrhiilr-. Ti #m ta.pki . .. I p I--r iIilIIi 
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“ MASTER V/HI.KT !UV TltKATMH.VTS 



iriiiHA.lF I ■!, I—i- la u-v., ru-nppn 
HIm(M 


l*?n*llkt*^p fit' C’ r-r 

lr^—Anfrly (Iif iuF< 
(iit'n plr-rlrnfla No. I 
nip-r iTiA irii df Hid 
pr-ln* nlPlhi PcM s r- 
■iitrMs?-; nlPD hIid-It 

*l*rti-RriD r.Tn'jn J l,hB 

ATM LiT III# Hladdir. 
H fttlll-UlEi dmll*. 

■■Ciarnii — TiHkl 
I hp ppfn," iinri an |n r 
p|p^ira with (Iip No. i 
Flar!rmli. aim <nViT 
lli-r #ypi i.M Hit Pli>P 
*C Ull HUI Tr#p,l|- 
|ii r-ri I ■ In I hp P|iinF 
pra niu-i'lr thfGMflh ft 

ptiWti Flip fiv# nln-- 

m I pf AlPO ilJtpnn 

HltnFri^r, 

tnamwamlu — T h * 
mPcTidd main hftiffl- 
cIjlI hip ilh" u*« 

nr 1 h# r-- nil# rniFr Lll l>i« 

wtiErh Up hrnr in 
li^hi M^irni 1 ! u-i|ii III* 
bufe Df tl-'f b.Mil r. nil 
1?1« Ti»rk. rnlng du*n 
ihp inline Fur .ktattt t, 
rulnum dully fctfari 
rt I IrCn » 


■■ I 1 . +, 1 . 'I,*."*' T ** *¥* fH.-dCM.lt Ha. i In dnnlEi l 

j ,u ■■■■-v 1 n j? m r mum f Br 

ill ", l>B* |i rMurfd Flivnr&bln r. i.| |rp In many CPPPP 


I fII In—Tnpji pp h'Li 111 -nrri nllC ¥* 
I h I ni'il n Hj ;*h IMl lr- |r| | li. 


Cjngd riiUlEi hk Vi fii+n ili- 


-ICt 1 iim d i Lki r^a-UnPi.f plAHrodr, ffwi M||-r 

l" flillulFP pImJ Ar " rJ a * Br I 111 iru of iDli N*ih B 

vrZ'ltViSXrVn, UlEfi* ■■■*» *>r m >™ «"i«t 

ihl.Tl-ii™ 1 . ■/*";''S *'? In 1 rr*im# ns #if lh.|. h-icart. H.r-n* 

I link lal In n^ ■ fr- n,,^ ni| vlMhl«. 

1 unil.n j,. - A|. .| y "if r-grr#hl. 1 lirn ||f || |h * H liE'hl nx wllll Lk 

"'THU '- ,1|rPp " r , '" 1 1|P F"-l^niPfl. Canilm.F trfPtn-iRnt uni lb 

mn In RaiP, Ks*|k inn plk-cLrafl* mv*l±t port Utr lnn r irpiLmmL 

!'** Ti-'Kl I!«P dlrdll nilnp No !| or Ji, JutKI-lUlltljC 

.TJi A. **+}*Mi H #r|i I iru |i L ttrT n#F mlniklF* Ip i.|ip|| P " 

?* -'^U nni....,« <!|.rrpn! tF lurn^l 

N#rprrprPi—Tf#hl LTip hp«ii q> Ahi+rni#rh#,i, 

. mT r l ! hl ", l !J " IiwppIp^ riFli^i- <pr hFurnlii-., ei- n pu rf*ot 

-n. . " I?h i ' l|r . U ”5; V*" ll^h pml A nil iRi lC n lit 

PMit.,1 will. |hp EM** JL'-mlPLiLi LFHCmtni U nerrim 

, , Vrl’n, ' ^ tlftlrort# Fnr nLiniaTaa HlL a Elrrl*. K*v, 

' 1 ... - aPt nJvlanliEP U*- I la'll L *niTrj- h i *E ftraP 

i!"r.-itJui U !l ’, l| J , i ,l ' h “ ,",T* * Wiy iiHiuU r Ip r-llllPf imJ Tl 

I ILr-lEf-^A ||||| ]■ FurTfli'n #|P rrt niLnn i# r ■ itL-Ltuil f Na 3 tc .f n fi n 

.. l-kf I'a- vtrK -Crdntr i ilfrar.f KlT 

wHl^hfSC 4 (,> rfcF r * iWlt,na ai i j HIM m«c h r#ju »4 Ihd 


MM'fKli VtOLttT HA 3' rfft’.irifA’ATa 


J!l 


sun b* ImtntidlAEiSr Dbitirwd wLib iba durFfeda 
i Ih.h r,.i..! r. Nc. 1 u ■ 4-r I ha ini at Lta LuEtclaa, living C.iiilr.uLa 
IniiCMBtL 

1 -aFiMdiEi—Tin f»rjipifr pl*f1ra4tL urln^ir r. nNdUlyno Eiitdiutcr 

□ r L-urn-n I VfWF Lltt 'ILtilitd ATtL, iflVin^ t [0- | L' - n Ulii I u LrdaEnidnEa 
ripllr. Il VaJ> btnidUlfl.1. 


I Ot ■ hR EhrtifeL «die- 
1 niililUiLa IrwCmanLa 


I'haniillli—In a.ru I# rprmE with 1»li UP 
1 : - - a. 11 u Il- k ral|-> J om lid i• I• EA IT:•_d LlkVa 

Ja-Mr, 

rjrtafJF? l.'alhE Ehp ranJar.^r lubt «VPT E^IP Emat Hid Vidk UT 
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K-j A tit* 


THE VfcTMTnpH srpTAFH V pT iTHF PMV JSO^i^^Tng, #3455 

-pyp^p TnyT ov (p?E pi? p .fTVG ) 


After apparatus is unpacked, specially note the name 
plate in the lower left hand cornet of the control Panel - Ob¬ 
serve the form of current which ie designated that the appara¬ 
tus is to operate on. (A*C. or P.C.] 

’fake certain that this corresponds with the form of 
current supplied in your office, or whenever the apparatus is 
used. 

This apparatus censures approximatsly five armores 
of current, and can therefore be connected to an ordinary lamp 
socket or base pi w. 

'< a " is the mill!F' fET ep, which is used to measure 
he strength of the d’Arsonval current, when instituting treat¬ 
en ts in Dia.ther’T-y, Auto-Condensation, Electro-Coagulation, etc. 
his meter does not measure rhe secondary 'Tesla Current, (wote 
the double meter read ins? to facilitate the reading of low and 
heavy doses of current which is controlled bv met ox switch "E ,r ). 

"■q" is the d 1 pnTPMOTp, which consists of a 

large cylinder around which is wound a moderately heavy wire 
coil. This Solenoid delivers the d’Arscnval current, 

,r C” is the d'A^FOWAh EECUJhA?^, consisting of a 
sliding rod and poring which engages the inner surface of the 
wire coil or Solenoid. {tTcto the numbering of the convolutions 
from (l) to (32). r, 0" also controls the strength of the Tenia 

current, 

EThen the d'Amonval Regulator is pushed all the way 
in to the- left as far as it will go, the soring is in contact 
with the first coil marked “1". As it is gradually drawn out 
to the right, it increases the number of coils in circuit, thus 
augmenting the strength of the d'Argonval cut rent, until final¬ 
ly the full strength of the coil is obtained, when the spring 
engages the coil marked 11 22 11 . 

This naturally afroTds a very fine regulation of the 
d'Arpcnval current, enabling the operator to begin treatment at 
zero end up until the desired strength is reached. 

"P n is the pPAH 7fl (TAP. This affords three gaps placed 
in series, The contact surfaces of these gars are of Tungsten 
end to insure an even distribution of current these- contacts 
are ’crowned', offering a convex surface to the srark, thus 
prolonging the life of the gap. 
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iijrtr is the MFTF 13 f^TTCH, and is used to control the two 
scales of the Mill ianpEremet er * ? r hen amounts of current of 1, 00 H 

or lees are used, turn switch point to button marked F '1,000' . 
When u^ine 1 heavier doses than 1,000 M*0., turn switch point to 
button marked "4,000"! 

< ! P H indicates the d'A^F^TVAT. ^XwpiMO from which 

cords are attached to patient, and arc used whenever the^d’Ar&on- 
val treatments arc carried out, such as Diathermy, Auto-Condonsa- 
tion, Electro-Coagulation, etc - 

"O 11 is tha TFft,a SWITCHj and is only UEed to turn on and 
off the Tesla Coil. This switch should always be at tho left cost 
marked "Diathermy 11 when usinR the D'Arsonval current, and at the 
rijrht marked “'Tesla* 1 when giving treatments with the Tesla current. 

r[ T" is the t^PT-A which is a nickol-plated ball, 

mounted on a. standard. It is used to deliver the Tosla current 
when exciting vacuum electrodes, or whan using this current for 
fulruration. 

ii jw- i s the LI- 1 ? F^TTCH, This is a throw over or c topple 1 
type {marked OFF and OH), Throw over the switch to rr 0U" when you 
desire to oner ate. p ro^s it back to 11 ^FT" when treatment is fin¬ 
ished, after closing spark Erap. 

ntfn is the ATTA0P f F> j "T °L!F- WITH pn^P, and is used to 
connect the apparatus with the main lino current, which can bo 
accomplished tv connecting tho plus’ into tiie lamp socket . 

TO rprPAT 17 


t*HFN TjPi^n THE d T A~pnNVAr ctP^^T F0 n ADT0^0GNnFT.TPATI 
proceed as follows: Sea that the apparatus ie mroperly connected 
and that the Line Switch {J) is off* Sot the Meter Switch (-) to 
the button marked "1,000". See that Switch (G) is at the post 
marked 11 Diathermy" , and have Spark Gaps (B) almost touching (about 
1/34" apart) * See that the d^rsonvnl Dc^ulator (C) is pushed all 
the way in to the left. 


After patient has been prepared and placed on Auto- 
Condensation Fad or Chair, connect one cord from one of the d“Ar¬ 
son val binding: poets (F) to the connection on the pad^ or chair. 
Connect another cord from the othe^ binding post to the Auto- 
G ends nation Handle, which is then held firmly by the patient* 


To commence treatment, throw over the switch "J rr to 
hot -.] 11 . To obtain the desired amount of current reading on the 
Mil Hamper oinetsr (A), gradually unscrew each Spark bap, keeping 
the r parking: surfaces as nearly parallel a." possible, and ai^o^ 
null cut the d T Arsen val Regulator (c) one notch at a time. i^-rO 
care that So^rk Gans are only widened sufficiently to Hve a. 
smooth running spark H 
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BlMHETwy TREATMENTS. Proceed as you would for Auto- 
Condensat ion, excepting that the cor do from terminals fF) arc 
connected to desired electrodes for the case under treatment. ■ 

ELECTRO-COAGULATION. The oner at ion of the apparatus is 
exactly the same as for Diathermy, except, of course, the change 
in the nature of th- electrodes used. 

TJWT-POLAR APPLICATION? F^QR the TESLA. Connect cord 
and plug- to the Line circuit as usual. Place switch (G) at the 
pest marked "Tesla 11 . Connect cord of vacuum tloctrodC handle to 
the Tesla Terminal (I). Apply the vacuum electrode to the patient 
then turn on the Line Switch (J) to "ON". 

To inor eftso the strength of the Tesla current, null out 
the Sliding Hcd and Spring (C) to the right, at the same time 
increating the v;idth of the RparV Gaps. The host efficiency is 
obtained when the Spark Gap is not wider than l/lS". 

INDIRECT TFSIjA TREATMENTS, Carry out exactly the same 
procedure as for vacuum electrode treatment, with the exception 
that the patient is placed uoon Auto-Condensation Pad or Chair, 
the pad or chair being connected to the Tesla Terminal. The 
operator then massages the part to be treated with the fingers. 

The heat is concentrated within the tissues underneath the oper¬ 
ator’s finger^, and can be readily controlled by placing one cr 
mere fingers upon the surfe.ee. If spar Vine* is desired, the fin¬ 
gers may be slightly raised and moved briskly over the surface. 

MOTE 1! 1 Great care must be used so as not t-o short 
circuit the binding costs {E), that is,never allow the cord tips 
to come in contact with each other, or place any metal between 
the two posts, because a short circuit at those costs will burn 
out the milliamperernet;r. 

HIGH FREQUENCY FLECTRO-THERAPEUTIC5 

When administering Auto-Condensation, beep a record cf 
the blood pressure, as a sudden rise or fall of several degrees 
is a danger sign. As Hypertension is caused by Auto—Intoxicat ion, 
beep the’alimentary canal cleaned out, so as to obtain best 
results. 

Auto-Condensation is used when rareral heating effects 
are desired. This form of treatment produces profound effects 
on the vase-moter mechanism, which causes a reduction in blood 
pressure and increased metabolism as well as an increased elimin¬ 
ation of the products of combustion or toxins. Dilation of the 
blc-c-d vessels occurs. There is also an increase of oxidization 
and oxygenation. Cell and gland, life is stimulated. 
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■TTTHCM. in nc>T 7 brine successfully curried put 

in the treatment; of post-operative abdominal adhesiorm, pvtinv to 
the Hi 9 -h Fr©queuev current 1 ?* soften!nr effect; ^ sG 1 -~ L ' 

rn^nt 01 q^Vylo^od joints* ncut c E5 S3 !32 n. ilL j sciatic**, art nr _ t is , 
chronic bronchitis, puralvsis a*itnn«, ehnrsa, m-inn poet or is, 
rheumat ic conditions, etc;. 


pmt'umottt A 


Extracted from "Diathermy and Its Application 
to Pneumonia, 11 by Harry Eaton St error t, '!. D . 


11 1 n tr cat in? a single lobe, ■ninths of the 
anteriorly nnd posteriorly, arc sufficient. 


size 5 11 x 7 11 , 


The patient may lie on the posterior plots ihich, oy 
nsane of a folded, ton-el, sheet or small cushion placed under it, 
is firmly pressed to the b^ck, 

Th • anterior plat- may b»^ gently held on the chest, 
straxjcdd cn Pith adhesive, or held by an encircling' tor el or 
sheet, or secured bv a licnt sand bag. 

From 800 to 3,000 M. A., of current may be erroloyed. 
The erc-iner tendency is to use the lesser dce-rccs of current,, 
Fhen’it is"desired to treat more than one lobe, electrodes ol 
suff icient size- to cover the nr-a. involved, are used and because 
of the decreased current density produced, l^rpror currents up t n 


2 ,000 ?i.A,, may be emnleyed. 


In treating: both luniks, it is better to apolv the Dia 
therms to first '-■ns and then the ophor. In treatinv bronchitis, 
electrodes about seven inches square may be used directly the 

affected area, “ith the current strength of from 1,0th b,5.0_ 

>,[, a. Diathermy should not br used vhen there is cavity 

in the lunsrs, vith the evident dancer of instituting ..emorrhaev, 


the author has used the composi- 



pur electrodes in --- , . 

pair of elates about 4" x 7”, varying the sizes aacuditi? t.- 
number of lobes involved and the size ei the pat^en-j. 


the 


needed, 
about e quarter 


The electrodes should be cut cut slightly larjrer^ than 
after rhich all ed~es should be turned sharply back fop 
of an inch o n three sides and rolled dorm flat, 


A. lender flap may be left 
be attached. 


'n 


one end to which the c"-ra clip may 


In treating other areas than the chest, 
say be slit down the center of one side r r end.s 
overlap and fit such curved surf sues as the poj_ n 


nt 


these electrodes 
that they rill 
of the shoulder. 
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r'tlTCT’Pn— GOAC^UtATXOT'T {pomrtimes called ?urE?ical Diathermy) , 
Producti^n of sufficient heat to perform bl^-ilcBR ^c-er ati^ns, is 
carried -lit. Sufficient host con be u’^ducsd in any l^csl ar jn to 
actually coagulate the tissues. Consequently, they-a in littl • "r 
sursricnl chock, the mrtr nro thoroughly sterilised, heal quickly 
and patient's convalescence is consequently rapid, 

F 'ith this apparatus, it is n't advise" to attempt any 
heavy ejaculation work. Its capacity is essentially f-r -i>v-r 
p^thj],yical conditions, such as diseased tonsils, small tc^rr- 
hoirj 5 and, other conditions o.r the sane '’’icr. 

In coo"ulatinr 1 tissue in this manner, it is possible to 
leave normal cells intact. The bl^-d and lymph channels are 
staled, lessening th« likelihood of metastasis in esses of mnli?- 
nancy. 

TTpL' 1 VACUUM T ’L-li’CT r!n D^ T^^.'T'T^TP. In us in? the Tesla 
current in this manner, the Spark can be adjusted to a very fine 
point, and is very valuable in the treatment of various skin con¬ 
ditions, in instituting hyperemia in debilitated tissues, 

UNICOM*? INDIwct tppj,/, revere AT ION. This is very 
valuable Then treating canes of congestive headache, the v"-ri A us 
myalgias, ncuralsias, and wherever a mild lrcal heating effect is 
desired. 

This is accomplished by the c pc rater drawing the current 
through any part fre-ta the patient, by the employment of bis finders. 

If the apparatus should fail to deliver any current, 
first examine fuses. If y'-u will lift off the meter {it is not 
fixed in any--merely lift it up), you mull find these fuses 
directly underneath. If found n.v., next examine and tent at ter¬ 
minals or apparatus. (Oftentimes cause of trouble, will bo found 
in th; electrons cords). Two spare fuses arc supplied with this 
fiOitsara tus. 

Never sriv' more than 100 M.A., per square inch "f active 
electrode, a degree less is advised. Block tin makes a ^'•6. 
electrode f"r applying high frequency or diathermy currents. It 
can be shaped easily t' contour 'f mrt to be tr:-ated, and can be 
fastened down by bo ndn finer, o r =dhesivc tare. 

Do not amply anv n f the currents mechanically. Use v r ur 
think in.? powers. Apply them definitely f-? a definite piirposh, 

Tfhen leaving the apparatus, after "office hours" or o n 
c'rtl ti'r. of RRy treatment, see that switch is n"t closed, ~nd 
all modality regulators, etc., are set "to bee-in ih 1 ' 1 in," Strict 
observance cf this rule mill prevent any unnecessary trouble to 
the apparatus, and therefore* save you time. 

Do not use Diathermy in any ease of ulcer "f stomach. 

This is obvious. 

Do net apm?y Diathermy ot* heat current r, vc." kidneys, 
bladder, uterus, tubas, ovaries or prostate, if there has been 
recent bleeding from any of these organs. 
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Df n~t apnly heat currents t*- lunc in advanced tubercu¬ 
losis, if there is cavitation or liability nf homorrhage, 

n"t apnl^ heat currents i^r heavy high frequency cur¬ 
rents to 3 patient just after a full meal. 

Do n"t apply beat currents, (Diathermy o r heavy high 
frequency currents, autc-condone at ion n r bi-pclar applications) 
patient whose bowels arc full r f scybalous musses r t foul material. 
The sudden absorption into- the circulation of i^enpe quantities 
nf enterc-tcxi Ties may send blo^d proapuri up t'■ 'lancer''■ua limits. 

Do n"t subject patients with a pulse pressure of less 
then 30, to he^v^ hish frequency currents. 

Do n^t git'-o to^ ion? treatments when just start ins: a 
nc” patient '■'n treatment with aut o-c^n.den sat irn. Try the case ^ut 
with two /-*[ three lighter I/'sgp before giving him a full i^ss. 

Bo not forerct that auto-condensation will raise gutn'r- 
nal blood pressures, as well ae lower the abnormally high ones. 

Do not apply Diathermy currents direct to any case of 
-railel-in pus such ns abscess, pus tube, broken lorn 'tubercular 
glands, etc* The enclosed germs may be stimulated into sudden 
activity, the wall weakened or destroyed and a scattering of the 
infection to other parts result. 

Do not apply Diathermy to uterus in pregnancy for 
obvious reasons. 

Diathermy often aggregates an acute articular rheumatism. 

In old people with advanced arterio-sclerosis, do not 
push high frequency to the point of producing fatigue. Too heavy 
a current, too abruptly subjecting them to the full strength, or 
too long an application may produce collapse. 

Caution patients not to indulge in too heavy exertion 
right after Diathermy, The longer they rest, the better effect 
the treatment mill have. 

Do not pass heavy Diathermy currents directly through a 
very 7 : cab heart, hi Id currents are beneficial, but the use of 
heavy currents may Prove disastrous. Also irsild . Diathermy currents 
will raise the temperature of internal organs situated near a 
plexus of nerves much faster and higher than heavy currents . 

This is because a lighter current does not appreciably effect 
the reflexes while a heavier dosage stirs them into full activity, 
sending great quantities of blood through the part, carrying away 
the heat as fast as it is formed. 

MclNTOpH FLECThlC^L CO^onAT mil, 

333 - 233 Wo* California Avenue, 

Chicago, Illinois. 
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HIGH FREQUENCY 

LECTR1C CURRENTS IN MEDICINE 
AND DENTISTRY 


KIR NATURE AND ACTIONS AND SIMPLIFIED USES 
IN EXTERNAL TREATMENTS 


BY 

M S. H. MONELL, M.D. 

NEW YORK 

' • ' Static Electricity, International Correspondence Schools, 1898-1903; Founder and 

HBgf ... New York School of Special Electro-Therapeutics, iftyi-tgofl: Member of 
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In a plain and conservative way ibis hook will aim to 
.show physicians and dentisls what they can now readily do 
with hit'll irequeiuy currents of elect ridly. 

Theii value in many acute and chronic conditions which 
;nc common in medical practice has become so marked that 
mere acquaintance with the results obtained by others 
should prompt a desire to employ them by all who read of 
their work. 

Improvements in apparatus have increased their effic iency 
and simplified their administration since the author’s picto¬ 
rial texl bonk puhlishi-d j ij Those who put high fre¬ 

quency currents to the test of personal use will Jx* convinced 
of their therapeutic actions. 

If the equivalent of this great pain reliever, antiseptic, 
and promoter of metabolism, had been a new serum, or anti¬ 
toxin, or some psychic fad half pseudo-science and half 
quack religion, the fame of if would have swept around the 
world in three months. Hut tins remedy—more far-reach¬ 
ing f<*r good than exploited catarrh and cough cures, and 
vaunted “ vegetable compounds," and all the combined 
" best sellers" of patent medicine factories, in which the 
American Public invests some hundred million dollars and 
twenty per cent of its health jier year—happens to l>e only 
one phase of ;m electric current, modest, reticent and Con¬ 
ner vn live, the “.indy of skilled men, the subject of a decade 
of scientific investigation; arid so it has patiently crept into 
quid recognition during the past ten years, tested by pro¬ 
gressive physicians here and there, and more in Europe than 
here, yet never losing ground once made, ever gaining in¬ 
creased confidence, and now slowly coming into its own. 


New York, n>io ( 


The Author. 
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jjj GRKAT Musician, wandering in the 
forest with his $10,000.00 Violin, fell 
Fast Asleep beneath a Tree, and the 
Animals gathered in discussion. One said, 
44 What is the Box the Man has?" »It is 
a Mystery," said Another. “No one Knows 
What it is; It is Very Mysterious !" said 
they all. 

11 It is a New Discovery/’ remarked the 
g Ostrich. 41 1 was the First to See it," said 
the Lynx-Eyed Lynx, “ I was the First 
to Describe it!” cried the Giraffe. 44 1 Men¬ 
tioned it First” 14 1 Improved it M —“I 
Modified it” I Invented the Wood of 
Which it is Made ” "1 Devised the Hole 

in the Handle" Shouted the Quartette of 
Claimers with one Voice, 

“The Method of Making it Go Originated 
with Me!" Clamored the Camel. “Not 
So,” said the Learned Fox; “1 had been 
Using it a Half-Hour before you came," 
“It is in its Infancy," said the Cautious 
Turtle, 14 and Should be Thoroughly In¬ 
vestigated." 41 \ long ago Abandoned It," 
said the Sacred Ox. 44 And I,” repeated 
the Roebuck; “ And I," echoed the Buf¬ 
falo; 44 And I," Chimed the Chorus of 
S Independent Scientists in the Back Seats, 
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“ lt m « MUSIC BOX," Hpok, thft ( f ^ 

Mlivr Owl who w:i * Up ;, Tlrr u Jv fV 
Will it PI«y?” flaked thr Lion - A 
Lot/’nmiwrrrd thr Owl, who had'l 
and heard Paganini and Ole Hull 5 C<! 

M I Do Not Believe It” said the Animal 
from Alice's Wonderland, « a u entire!!! 

1 Empty, it Cannot Make a Sound/* said One 
who itepped Close and Looked into l\- 
while another gave the Box a Knock and 
Confirmed hie Colleague** report. 

-Let ufi Try it,'* said the Kangaroo, 
whose wit', had been Remarkably hi,;,,./ 
cncd, ** Yes I Let Uh Try It,’* said they 

All; baton Reflection the Conservative said, 

" We do not Accept it aa a Universal Or¬ 
chestra : it Has not been Scientifically Dem¬ 
onstrated as Yet.** 

At length Several Extremists, noted for 
Pursuit of the New, exclaimed with En¬ 
thusiasm, " We have No prejudice Against 
Scientific Music; Let Us Try it!” 

So the Moo-Cow rubbed the Strings of 
the Violin with her Nose,and they Moaned; 
the Elephant drew his Trunk across the 
Strings and they Groaned; the Hippopot¬ 
amus Gently Stroked them with Her Tail, 
and they Wailed; and at the Scratch of 
the Leopard's Claws they gave a Sharp 
little High-Pitched Cry. . 

The Koodoo Africanus swept a Triumph¬ 
ant Glance around: 11 1 Told You Sot this 
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is Not a Universal Piano Player, it will 
Not play Everything !'' 

-‘It Evidently has its Limitations; it is 
Not an Orchestrion,” declared the Close 
Observer who had Watched the Proceed¬ 
ings with Professional Distrust of the 
Exaggerated Claims Being Made on Every 
Hand. Taking this Cue, “ It is Obviously 
a Quack Thing f” called the Owl from the 
Top of the Tree, 

“ I do not Regard it as a Giasticutus/’ 
uttered the Deprecatory Voice of a Critic, 
and All Agreed that its Value was Greatly 
Overestimated by Enthusiasts. " As it 
will not play Every Tune we Cannot 
Unqualifiedly Endorse it as an Unfailing 
Harmonicum,” was the Sage Verdict of 
the Wise in the Convention. 

“ I would Not Advise its Use/' spoke the 
Emu looking on at the Conclave. “ Nor 
I,” said Another; “Nor I,” vouchsafed a 
Third, 

Thus it was Demonstrated by the Most 
Scientific Tests (and was the Consensus of 
Scientific Opinion among the Beading Ani¬ 
mals, especially Among the Older and 
Superior Heads) that “the Alleged Orches¬ 
tra (or So-called Universal Music Machine) 
while Admittedly Suggestive, and Possibly 
Able to Render Certain Tunes Through 
the Agency of Suggestion, is not yet Thor¬ 
oughly Understood and its Employment is 
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sequence or Significance. 

This Preliminary Report wa 

Submitted to the Convention b> 
m ittee of Investigation an P 
Carried. 

Whereupon the G. M. awok 
freshed, took his Stradivanus 
arm, and that evening at the < 
entranced an immense audie 

of Beethoven, IV 


W interpretations 

TJ and Liszt. 

XJ 

tj 


The Application of this Fable 
W ill be found in the Book. 
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CHAPTER I 

THE FIFTH MEDICAL CURRENT 

What it is- Tesla- The Accepted Definition of Electricity. Fact? in 
Plain Terms. 

When Volta finished Galvani’s work 1 he had contrived a 
means of generating an electric current which passed around 
a conducting circuit in one direction without breaks and 
without oscillating back and forth between the poles. 

Faraday developed the next step when he originated the 
induction coil and produced a means of transforming the 
“ constant ” current of Volta and Galvani into a broken cur¬ 
rent of higher pressure which traversed its conductors in a 
series of “ interrupted ” jumps. Ruhmkorrf greatly im¬ 
proved the Faradic coil. Then came dynamos,. 

When street lighting by electricity was introduced a 
generation ago the currents employed, and the only com¬ 
mercial currents known, shot through their circuits like 
streaks of searing flame, so il heavy ” in quantity that a 
live wire would destroy life almost as quickly as a stroke 
of lightning. They were “ dangerous ?7 currents, and work¬ 
men touched them carefully, or were careless at their im¬ 
minent risk. 

On a memorable night in May, 189^ Nikola Tesla, the 
Slav , young and enthusiastic, with a poet’s mind and the 
aspirations of genius, stood before the American Institute 
of Electrical Engineers and lighted lamps with currents 
passing harmlessly through his own body and heated wires 
to incandescence by the touch of his conducting hand. 

1 Galvani died in 1798, Volta in 1827, and Ampere in 1836. The 
immortal Faraday, “ the greatest experimental philosopher that ever 
lived ” did his chief work from 1825 to 1850. 

23 


(C) Jeff Behary 2019 


18 







HIGH FREQUENCY CURRENTS 


With smiling countenance ami without physical sensation 
he placed himself in circuits that by all the laws of alternat¬ 
ing or continuous currents should have brought the lecture 
to a dose by the death of the daring lecturer. Yet he went 
sweeping on, astonishing his audience by demonstration 
after demonstration of unfamiliar discharges, new-born into 
electrical science and christened with the name High Fre¬ 
quency/' That lecture sent the fame of Tesla round the 
world. 

It was the beginning of the wireless wonders of teleg¬ 
raphy and telephony, and the flight of harnessed motor 
power through the air. And it also created a new weapon 
for the healing art which has overturned the traditions of 
Gal van i, Faraday, and Duchenne, 

Xow. what was it that Tesla had done to the ordinary 
heavy current that robbed it of danger and produced its 
extraordinary characteristics? In the simplest words, he 
had practically nebulised it with a transforming atomizer , 
diffused the heavy stream of current into a discharge of 
transformed the thick flow of low-voltage current into 
a myriad of minute particles of tremendously high voltage, 
imparted to the primary low-pressure volume of the street 
mains the penetrating velocities of hails of miniature Mau¬ 
ser bullets, I hese alterations in the character of the com¬ 
mercial current made possible its new actions. 

In transforming the primary current into high-frequency 
discharges Tesla took from it some of its former properties* 
For instance, it lost its electrolytic energy, it would no 
longer exert the same power through the same motor, it 
ceased to sear and burn in its track, and contact with it no 

longer struck the muscles with a paralvzing and deadly 
shock. 

To comprehend the change is to grasp the explanation of 
the effects, \\ e can fancy a man beneath a falling cliff* 
crushed bv the mass and stunned to instant death. But if. 
bv an ingenious device, the mass in falling becomes finely 
pulverized and drifts down upon the man in a cloud of dust. 
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THE FIFTH MEDICAL CURRENT 25 

we can imagine that he will still stand erect and can move 
in and out of the cloud harmlessly. 

Over Niagara pours a mass of water that strikes the rocks 
below with staggering force, but up from the falls floats an 
ascending mist of the same water, now transformed so ex¬ 
quisitely that it will not crush a flower* 

In effect, and according to the different nature of electric¬ 
ity, Tesla made a somewhat analogous transformation in 
the relations of the elementary component phenomena of 
the current he employed. With its greatly multiplied pres¬ 
sure raised from no volts to hundreds of thousands, it 
easily broke the bonds of ordinary insulators, moved on 
open circuit, and discharged from a single pole. 

With particles now infinitely smaller than our blood-cor¬ 
puscles or the pores of the skin, it passed through the body 
as sunbeams pour through a keyhole, not stopping any¬ 
where long enough to set up ordinary sensation or stimulate 
any muscle-fibre to contract. 

But the gentlest dew feeds plants with moisture and grass 
grows rank in fogs as well as in rain. A mist will saturate 
the leaves of flowers and furnish drink to thirsty soil; and 
this nebulous, all-penetrating, tremendously energetic but 
marvelously gentle high-frequency current will saturate the 
human tissues from head to foot and feed them with poten¬ 
tial vitality from which a new increase of physiological 
nourishment is derived. 

With apologies to the late Lord Kelvin and others for 
ignoring strict technical terminology in this description, the 
foregoing rough sketch of our remedial agent will start us 
on our way. 

Electricity is a form of the energy of molecular motion 
which conventional usage has considered as moving in a 
“ current.’" There is but one electricity, but there are various 
ways of exciting electrical phenomena—by friction, heat, 
chemical and mechanical force—and different ways of estab¬ 
lishing the physical state of electricity when it is generated 
for a particular use. 
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l>m ].- XV - IUustratinf[ a pocket hi km frequcElCy instrument, complete and ready 
for i,sc whun connected with any deotns: light outkh II comprised a charging coil P 
• ir-.m" interrupter tiJHultnsi’r. and primary and secondary coils, and is the only lasJa 
i ran former ever brought within so small a compass. With Hie current on, pressure 
'.‘ii the thumb . n-w .tarts the insirumeni into aetioiu releasing the p ressun: slops it, 
I; i- ■.: cinl in the held 1 4" external treatment covered by ruKular Vacuum-tube dis- 
eiiarir-i- - arid ill the- liberation of ozone. Nearly all the directions in this book tor local 
application:, rjI vacuum-tubis electrodes apply to the method oi employing itus com- 
|i;u l device. It ].-. a very beautiful product at the art oi the Electrical Engineer. 
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J /. Lf ; wlriK ni * I^tkei ■■ Tesla” for lb* enjWjnmjt of high frequency 
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1 7, KfNSINGTON PARK f 



Vou are a true prophet. I i 
r.e» coil, an it dees net dc sc 


Vy dear 't-sle. 


art it dees net dc sc the little 


I h lishec my 



LON D< 


LON D< 



cue y cl o.ade fer ce. T fear it is too large. I have fitted it 

, si quart jars oi 

t.e spark is net long cr trick, nd there is scarcely any brusn 
tc cr seer. Ti.e phosphorescence nrough my body when I held one 
teriir.al is decidedly inferior that given with the little cnt. 
T am actuating it only with the rdicary iiake and break cf the 
large coil, as the alternator i: not yet here. I do net tnitk 
1 have made any Listake in t:e ■ nding of the coil, as your coil 
dees just the as line. 

1 cope you will get away to the nountains cf your native 
land as seen as you can. You are suffering frci over work, and 
if you dc not take care cf yourself you will break down, rcn’^“ 
answer t^is letter cr see any one hut take tne first train. ' am 
thinking cf doing sc ayself, b t 1 am only thinking of going as 
far as Hastings. 

»itn our united kindest regards. 


Pel ieve ire. 


verv sincer-l: veurs 
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PREFACE TO THE SECOND EDITION. 


The great Favor with which the first 
edit ton of this tittle work litis been received 
and the steadily growing interest in its 
subject, together with many valuable im¬ 
provements and researches may l«r given 
as the reasons for litis new edition. 

The l>ook lias been thoroughly revised. 
jMtrtly rewritten, and considerable new mut¬ 
ter. with twenty-six new illustrations* added 
It lias been brought up to date as far as elec¬ 
trical science lias gone. 

To detail nil that has lieen done as too 
great a task for a preface; wc may briefly 
mention the following new matter; 

Coils for gas ami automobile engines; 
medical coils, concise directions for opera 
iton and repairs: new forms ?>f contact 
breakers, including electrolytic and niedumi- 
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Prtfacr. 


cal; gaapligliting apparatus; primary and 
secondary batteries. 

The chapter on X-Ray Apparatus has 
iiecri entirely rewritten P and is thoroughly 
practical; and an etui re chapter on Wireless 
Telegraphy has liecn added. In ^ honk of 
tills size k is not feasible 10 giv* specific 
directions aijd lull dimensions for the manu¬ 
facture of\ll the apparatus described; 

Nlndetd, much of the latter must be adapted 
particular purpose for which-it Is to 
be utilized. Agaih P the same amount of 
material will not always produce the same 
results, A Utile closer winding, greater 
pressure apptied to the cooling wax of a 
condenser, and the output or capacity of 
either is changed. 

Matters purely of design or taste are tei 
li£ governed by ihe creative faculty of die 
worker; but such general details and rules 
are given as will lie snfhcietit to enable one 
possessing ordinary constructive ability to 
make his own apparatus. 

The whole process oE j coil-making dots 


Pfi/mt'. v 

not require high mechanical skill, Ijlii clsjelly 
patience and attention In details; and, per¬ 
haps best of till, hui few tools are needed, 
all nf a simple kicicl. 

We Ircg to acknowledge courtesies re- 
tei veil from Messrs. Queen & Co, the 
Scientific Awcnant for frontispiece and 
Mg. I j* Mr. Gdldmglmnfs lunik on Oil 
bngiiiGG fur Mg. 12, and others who have 
liccn of assistance to the author The best 
American and bullish practice has been 
adopted; the American standard gauges and 
staes of wires arc used,, except where noted. 

A list of works, particularly of value to 
the coll worker, will )k found following the 
index. 

If. S. Norris: 

(Norman H, Schneider.) 

April, 1901, 
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CHAPTER 1 


COII. CON .STRUCT I OH. 


]h commencing a description of the 
Ruhmkorfl coil and its uses, a brief men¬ 
tion of the fundamental laws of induction 
directly bearing on (Is aclicjn will assist in 
obtaining tin intelligent conception of the 
proper inaiuici in which it should be con¬ 
structed and handled. 

Any variation or cessation of a current 
nf electricity flowing in one conductor will 
induce a momentary current in an adja¬ 
cent conductor; and if the second cnn- 
ducLor be an insulated wire coiled around 
the first conductor, also a coil of insulated 
wire, the effect is heightened. The in 
tensity of the secondary nr induced cur* 
rent increases with the number of turns of 

ire mn A iTj’-f-rt-r lh/> ahnmtn«? nncl rrtm-. 
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Cttit Cfitnfrnctwrt. 


Ceil Construct iqiu 


l 


' ivletcness oi the variation ni current in the 
first or primary coil, and the pmxim.ty o 
ilie ^oils. And the insertion oi a a® ol 
suit iron within die primary coil by its 
consequent magnetization and demagneti¬ 
sation augments still further the inductive - 
effect. There arc other contributing 
causes which cannot be treated ol here, 
but arc oi not so much importance as the 

foregoing. , 

In the Ruhmkorli coil, which is an ap¬ 
plication of tiie above laws, the primary 
A coil is of large wire and the secondary cod 
of extremely fine wire, of a length many 
thousand times greater than the m d 
,he primary coil. The current ,s abri^ Jy 
broken in the primary circuit by a suitable 
device— the contact breaker or rheotome. 
The current induced in the secondary at 
the make of the circuit U in the opposite 
direction to that of the primary coil and 
battery, but the current at the break^of 
the circuit is in the same direction as that 
of the primary. The effect of the current 


at the break of the circuit is more power¬ 
ful than that at the make, which latter is 
also somewhat neutralized by the oppos¬ 
ing battery current. A condenser or Ley¬ 
den jar is connected across the contact 
breaker to absorb an extra current induced 
in the primary coil by the break of the cir¬ 
cuit, which would tend to prolong the mag¬ 
netization of the core beyond the desired 
limit 

The whole apparatus is mounted on a 
wood base, having the condenser in a false 
bottom for the sake of compactness. 

It is not herein intended If) describe all 
the minor operations in the construction 
of a kiihinkorll coil. A snlTicient tleacnp. 
linn and review of the main pout is lit be 
considered, however, will be given to enable 
a person fairly proficient in the use of simple 
tools to construct unserviceable iuslrumenL 

The parts and their arrangement in re¬ 
lation to one another arc shown in Fig. i, 
but are not drawn strictly to scale, al¬ 
though very nearly so r 


















j 
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4 C&U Constnttfwft. 


C is the core, consisting of a bundle ol 
Soft iron wires as fine ns can be obtained. 



The greater the subdivision of the core the 
quicker w ill it respond to the magnetizing 


Coil Construction* 5 

current in the primary coil, and lose its 
magnetism when the current ceases. It 
inns another advantage, hi that the disad¬ 
vantageous eddy, or Foucault currents, 
arc lessened, which fact, however* is of 
not enough importance to need extended 
consideration. 

Many Coil-makers saturate the core with 
paraffin or .shellac, which is of slight benc- 
hr. This core Is wrapped m an insulating 
layer of paraffined paper or enclosed in a 
rubber shell* there not licing any great 
necessity In use more than ordinary insu- 
Litiirn between the core and the primary 
coil. 

hs the majority of induction coifs or 

I lansfui 1 nriv 1 used m the alternating 
current system of electric lighting, the 
iron Ciirts Icirtn a cIosmI magnetic circuit. 
A closed magnetic circuit in a Ruhinkorlf 
end could he obtained by extending the 
iron core at cadi end and then bending 
and securing the ends together, forming, 
as it were, a ring partly inside and partly 


L 
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Coil ConstrttJ 

but one hundred ami twenty-five periods 
per second. As hi the simple electro 
magnet, the proportions of diameter and 
length ol the primary coil mid coie will 
determine its rapidity of action. A short 
fat coil and core will act much quicker 
than a long thin one. Hu I on a short Eat 
coil the outside turns would be too far 
removed Iroin the iutensest part of the 


primary field. A good proportion of core 
length is given in the follow tug table : 

S|»rk N | L'fili 

uf CoiL 

i.—— r * r 

* * —■ ■.——. r * ir 

I -■.f..,, 7 " K I 

1,».... ... <7'" K l' 

Fl .... JJ - H I |" 

i- .— ■ . . . .. t<T * Tf 


The primaiy coil P consists of iwo or 
not more than three layers of insulated 
copper wire of large diameter, being re¬ 
quired to carry a heavy current in a ; inch 
spark coil, probably from S to 10 amperes. 
In designing ihc primary coil r + great ad- 


h 

6 Coil C&rtsfrtfttiim. 

outside the coil. But although the induc¬ 
tive effects would he heightened and less 
battery power required, I lie slowness of 
the circuit lo demagnetize would alone be 
detrimental to rapid oscillations of current. 

There would also be a loss from a great¬ 
er hysteresis (energy lost in llie magneti¬ 
zation and demagnetization nf iron}. A 
core magnetizes quicker than if demag¬ 
netizes, and the taller is rarely complete ; 
n certain amount of residual magnetism 
remains, hysteresis being strictly due to 
this retention of energy (Sprague), Hys¬ 
teresis shows itseli in lrc;il p bltl must not 
be confounded with Foucault or eddy cur¬ 
rents. The latter are corrected by sub¬ 
dividing the metal, but ihc former ilrpbnrfs 
upon the quality of the metal, and increases 
with its length. 

Moreover* a coil with a closed magnetic 
circuit requires an independent contact 

breaker. 

In most of the alternating currents used 
in lighting their rapidity ui alternation is 
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vantage arises from using omparatively 
few turns but o i large wire* Each turn of 
wire iti the primary * % a choking effect 
upon its neighbor by what »s termed self- 
induction. 

As the primary coil and core may be 
considered as mi electro magnet, it may 
not be out of place Ln notice the rule gov* 
crning such. Magnetization of an iron 
core is mainly dependent upon the ampere 
turns of the coil surrounding it—that is f 
one ampere carried around the core for 
one hundred turns (too ampere turns) 
would equal in effect ten amperes flowing 
through ten turns. Practically speaking, 
there would be certain variations to the 
rule, for one difficulty would arise in that 
the smaller wire used in conveying the 
smaller current would fit more compactly 
tmd allow more turns to be nearer the 
core, the active effect of the turns always 
decreasing with their distance from the 
core- Ai.d although a large current and 
few turns would noL have so much self* 


Coii Const ruction, 9 

induction, there would be trouble at the 
contact breaker, owing to the large current 
it would have to control. 

The most suitable sixes of wire for the 
primary coil arc : No. in B. & S. for 
coils up to 1 inch spark ; No. 14 R &. S. 
up to 4 inches of spark, and No. 12 K. 
& S. for a 6 inch spark coil. The coil 
should be, say, one-twelfth nf the core 
length shorter than the tore. 

/is the insulating tube between the pri¬ 
mary coil and the secondary coil S* Here 
great precaution is necessary to prevent 
any Liability of short circuiting or breaking 
through of sparks from the secondary coil. 
This danger cannot be underestimated, 
and the lube should be either of glass or 
hard rubber, free from flaws, varying in 
thickness with the dimensions of Ihc cnlh 
It should extend at leasL one tenth ol the 
totM length o( thy primary coil beyond it 
at each end. The end of this tube can be 
turned down so as to allow of the hard 
rubber reel cuds being slipped on and held 
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in position by outside hard rubber rings 

(Fig' 3 )- 

The secondary coil consists of many 
turns of fine insula bed corner wire sepa¬ 
rated fro ni the primary coil by chc ifisu- 



nu. 3- 

£ 

lating Lube and a liberal amount of insidat- 
i[ig compound aL each end. In coils giving 1 
under i inch of spark this coil may be 
wound in two or more sections, 

The usual manner of constructing these 


f 



Fni. 3. 

and a ring T is wound with the wire select 
ed, the filled sections constituting a num¬ 
ber of complete coils* which are finally con¬ 
nected in scries. The sectional method of 
wind:ng prevents the liability of the spark 
jumping through a short circuit, but 


sections is to divide up the space on the 
insulating lube by means of hard rubber 
rings placed at erpisl distances apart, in 
number according to the number of sec¬ 
tions desired (Fig< j)< The space between 
each set of rings, or between the coil end 
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Coif Construction. 



heightens its tendency to pass into the pri¬ 
mary coil at the rnds, where U must he 
therefore sperindy insulated from i(. 

In winding these seel ions there is a 



1'I0, 4 - 


method now generally adopted which has 
mauy good points, although at first i* may 
seem complicated. The old way of filling 
two sections was to wind both in the same 


■j 

direction as full as desired, then join the 
outside end of the left-hand coil to the in 
side end of the right hand coil. This 
necessitated bringing the outside end 
down Mweru two disks, or in a vertical 



Flu a, j, 


licit In the sectional divider, and thereby 
rendered it liable to spark through into its 
own coil. This is shown in Fig. 4, a nf ,d 
C inside ends. B and D outside ends, the 
disk being between B and C. 
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14 Cvil Construction. 

Reference to Fig. 3 shows the new 
method, and Fig, 5 shows an enlarged 
diagram «f sections 2 and 3 of Fig. 3, 

Sections 1 and 3, Fig. 3* arc filled with 
as many turns as dewed 1 the spool is 
then turned end for end* and sections 2 
and 4 are wound, being thus in the oppo¬ 
site direction of winding to sections 1 
and 3. 

The inside ends of 1 and 2 and 3 anrf 4 
are soldered together, and the outside 
cuds of 2 and 3 arc also soldered together. 

The outside ends of 1 and 4 serve as ter¬ 
minals For the coil. 

This method ol connection leaves all the 
turns 50 joined that the current circulates 
in the same direction through them all as 
will be seen by an examination o| the en¬ 
larged diagram* Fig. 5. 

Sprague* in his M Electricity; Its Tbe- 
ory. Sources, and Application/ 1 recom¬ 
mends that the turns of wire in the sec¬ 
ondary coil shall gradually increase in 
number until the middle of the spool is 
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reached, and then decrease to the spool 
end, in order that the greatest number of 
turns be in the strongest part of the mag¬ 
netic field (see Fig. 6). D D D arc section 
dividers* S secondary windings* P primary 
coil The selection of the size ol wire to 

H JD 


Fin. flu 

be used depends on the requirements as 
to the spark- II a short thick spark be 
desired* use a thick wire* say No. 34 li¬ 
ft S. ; if a long thin one, use No. 36 to 
No. 40 R ft S. 

Although it is impossible to by down 
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16 Coil Construction* 

rides for determining the exact amount of 
wire to be used to obtain a certain sized 
spark, yet a fair average is to allow 
ii pounds No. 36 B. & S. per inch spark 
for small coils and slightly less for layge 
ones. 

The most satisfactory ami perhaps the 
easiest way for large coils is to wind the 
secondary in separate coils, made in a 
manner similar to that employed in chid¬ 
ing coils for the Thompson reflecting gal¬ 
vanometer, Tins method ( first described 
by Mr. V. C. Alsop iji his treatise on 
" Induction Coils," is somewhat as fol¬ 
lows . 

A special piece of apparatus (Pigs. 7 and 

is necessary, hut presents no great difii- 
01 tty in iintiiidacTure. A metal dish, /), <nu> 
iiistli of an inch thick ami 7 indies in diame¬ 
ter, is moinitcd on the shaft .S'. A second 
disk is provided with a collar and set 
screw, A, in order I fiat it in - ■ he adjusted 
on the shafl at any desired distance from 
the stationary one. When the diameter 


I 1 
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of the coil to be wound has been decided 
upon, a wooden collar. W t with a bevelled 
surface is slipped on the shall, it corre¬ 
sponding; hi diameter with the desired 
diameter of the hole through the centre ol 
the secondary coil. As these coils are 
going to lie made as Hat 
rings and slipped on over 
the insulating lube, a re¬ 
mark here becomes ne- 
ecLjary on this diameter. 
Reference to Fig. 9 will 
shrnv that it is intended 
that the culls near the 
reel ends shall fit very 

loosely on the tube T 

(Fig. 1)—in Fact, that 
there shall be a clearance of possibly 

one-hall inch in the extreme end. diminish- 
big gradually to a fifteenth of an inch in 
the centre coils, Therefore it becomes 

necessary to provide a number of wooden 
rings equal lo the desired diameter ot the 
central hole in the coil. The thickness of 


Fre, q. 


Cflif Qwsf rut turn. 


'9 


the wood determining the width of the in* 
dividual coil depends on the selection ol 
the operator ; but the rule may be laid 
down that the narrower the coils the bet¬ 
ter the insulation of tin? complete coil will 
lie on completion. 

One-sixteenth of an inch is a very lair 
average, and has been generally adopted 
by the writer. 

A quantity of paper rings are now cut 
out of stout writing paper which lias been 
soaked in melted paraffin. If a block nr 
pad of letter paper be soaked in paraffin 
and allowed to become cold under press¬ 
ure. the ring may be scratched oil the sur¬ 
face of it and the block cut through on a 
jig saw. The central apertures of course 
will vary in size with their position on the 
Lube /’(Fig. 0). 

The cull winder is now either mounted 
in a lathe or fixed in a hand magnet winder 
in such manner that it can he steadily and 
rapidly rotated. T 3 ie wire to be wound 
comes on spools, which can be so threaded 
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30 Coil Construct wH* 

on a piece of metal rod that they turn 
readily. A metal dish containing melted 
paraffin is provided with a round rod, 
preferably ol glass, fixed under the paraffin 
surface, so that it can rotate frefcly when 
the wire passes under it ,lhmugli the 
paraffin, Two paper rings ale slipped on 
the winder that they may form, as it were, 
reel ends for the coil, and if the metal- 
disks have hern warmed it is an easy roat- 
ler to lay tUein lint. 

The end o{ (he wire is then passed 
through the paraffin under the glass rod 
and through the hole // in the metal disk 
for a distance of, say, 0 inches, and held to 
the disk outside w ith it dab of paraffin or 
beeswax, Then the winder is rotated 
and the space between the paper disks is 
filled w ith wire, Tim paraffin, being hot* 
will adhere to the wire, and a wiling as the 
wire dais down on I he winder, hold the 
turns together and at the same insu¬ 
late them from each other. Jt will not be 
possible to Say the wire in even layers, as 




Coif Construction. 

would he necessary in winding a wider 
coil, but the spaces can be filled up. using 
ordinary care that no radical irregularity 
occurs— that is. that only adjacent layers 
are likely to commingle. 

When the space is filled tip to Lhc level 
of the paper disks and the paraffin is hard, 
loosen the set screw, and removing the 
outside disk, the coil can be slipped oil, or 
a slight warming will loosen it. Any 
number of thesr- coils can be made, and 
there arc the advantages in this mode of 
construction that a bud coil will not spoil 
the whole secondary, and that the wire 
can be obtained in comparatively small 
quantities 

Ah each coil will not be oJ very high re¬ 
sistance, the continuity of the wire cun be 
readily tested by means of a few cells of 
battery* connecting one end of the coil f<> 
one pole ol the liMtety, mid tlic other pok: 
of the battery and coil end touched to the 
tongue. If a burning sensation is experi¬ 
enced, the connection is not broken. 
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Where possible the coils should be meas¬ 
ured as to their resistance on a Wheat- 
stone bridge. 

When the requisite number of cutis hits 
been prepared* they are assembled to the 
following manner (Fig. y) : The mils, hav¬ 
ing their aperture dlatneicr graded, arc 
placed in order, and starling with the one 
having the largest hole, it is slipped over 
the primary protection tube T t one cud 
being brought out through a hole in the 
reel end drilled vertically or between the 
reel end and the coil A couple ol paper 
rings arc tluiu slipped on the tube, and am 
other coil placed over them, having its 

elub ... as in Fig, 3, This process 

is continued until all the coils are in place, 
The .innnhir space between the coils and 
the tube 7 (Fig. 9) is filled in with melted 
pnnilVm and the coils gently pressed to¬ 
gether, so as to form a com pad mn.ss + 
paraHin being poured over the outside of 
the whole combination. Before winding 
any wire used ill tins work it must be per- 
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fectiy dry, which end can be accomplished 
by subjecting the whole spool to a short 
period of baking iu a moderately warm 
oven. 

The accompanying- table gives the 
length of No, 36 silk-covered wire that 
will hi I a linear space equal to one thick¬ 
ness of the wire in diffe rent-sized rings. 
This size wire wound tight will give 125 
turns per linear inch. Therefore on a ring 
having a middle aperture ul 1 \ mdiCsfmri an 
outside diameter of 4 inches, there will be 
156 turns, or a total length nl 1347 inches. 
This is obtained ns follows : inches X 

3,a41 — 47124 {or 4712}; 4 inches X 

4.712 + 12,56 

3.1416 = 12,5664 (or 12.56) ; -——- 

3 

== mean circumference— yik. p 8,635 inches. 

This mean X number of turns in thick¬ 
ness o£ ling between the two eiieuniErr- 
caiccS“viz. p 156= 1347 inches. 

To obtain the length of wire necessary 
for a ring occupying more than the space 
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nf one turn nn the primary insutaling tube. 
Jiuikijily the length bdorc obtained by the 
number of Luma hi the space it occupies. 
Thus a flat ring one tenth of an inch thick 
would equal 1347 inches X (j.j. 

1 Ids rule is necessarily only approxi¬ 
mate, ‘Hiring lit the way the wires bed an 
each other fmm their cylindrical section. 
In actual practice, when the wire is run 
through the paraffin bath not mole Ibati 
50 per cent of the catenated wire will nc- 
enpy the space. And the thickness of the 
paper rings must :i]sn be added when figur¬ 
ing the total length of the coil [11 itie 
iron-clad transformers or induction coils n| 
highest efficiency used in ihc alternating 
current electric light system, the rule for 
determining the windings of the coils is 
based on the ratio of the turns of wire in 
the primary to the turns in the secondary, 
the electromotive force in the primary, and 
the lines of force cut by the? winding*. 

The secondary ends can be attached to 
binding; posts mounted on the reel ends. 


1 

i 





_ ___ " _ j, 
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Unless these reel ends be very high and 
cl ear the outside of ihe coil considerably, 
it is better to mount the binding posts on 
the top of the hard rubber pillars. A neat 
plan is to mount on the top of the coil a 
hard rubber plate reaching from reel end 
to reel end, and place the binding posts on 
that. 

A discharger consists of two sliding 
metal rods with insulated handles passing 
through pillars nl inched to Ihe secondary 
coil. The inside ends of these rods is pro¬ 
vided with screw threads for the ready 
attachment of the balls, points* etc,, which 
are to be used. The substance to be acted 
upon is laid on a rubber or glass table 
midway between the rod pillars and 
slightly below the level of the rut Is. 

Ily hinging the rod pillars* or using a 
ball and socket joint, Ihe discharger can 
be inclined so as In be better brought near 
[lie substance on the table. 

The next important part of the coil is 
the contact breaker 


The armature A' is a piece of soft iron 
carried at the end of a stiff spring, in about 
the middle of which, at is riveted a small 
platinum disk or stud. The adjusting 
screw .-J has its point also furnished with a 
piece of platinum, which is intended to 
touch the platinum cm the spring when the 
latter is in its normal position. The core 
C of the coil serves as an electro-maguet. 
When the current Hows from the battery 
(represented by the figure itt /.) through 
the primary coil and armature spring in 
the adjusting screw, it causes the armature 
to be drawn to the magnetized core, but 
thereby draws the platinum disk away 
from the adjusting screw. In so doing it 
breaks Llic circuit, the magnet loses its 
power, and the elasticity of the spring re. 
asserting itself, carries the armature back, 
thereby reducing the circuit. This is re¬ 
peated many limes in a second, the result 
being a continual vibration of the spring, 
and a consequent interrupt ion to the cur¬ 
rent. 
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The condense j* or Leyden jar/, connected 
as in the diagram to the base of the vibrat^ 
mg spring at K and to the adjusting screw 
wire i If, is constructed ns foliowi : On a 
sheet of insulated paper is bid a smaller 
sheet of tinfoil, one edge of which projects 
Sin inch or so over one cud of I he paper. 
Another sheet of paper covering this car¬ 
ries a second sheet of tinfoil, one end of 
which projects as in the first sheet, but at 
the opposite cud of the paper* 1 tnfoil 
m d paper Sheets are laid in tl>b manner 
alternately until u sufficient number is at¬ 
tained. The projecting ends are then 
damped together anti Hie whole pile im¬ 
mersed in melted paraffin, as will be de¬ 
scribed in a swIkbim pient chapter. Wires 
nre affixed to these damped ends which 
serve to connect the condenser with the 
contact breaker* The conventional sign 
for a condenser is that used at J f showing 
the two scries of plates, the insulation: or 
dielectric, os it is colled, being understood. 

The size uf condenser to use with differ- 
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ent-sized coils varies according to the 
winding of the primary and the battery 
used. A primary coil of few Lurns would 
not necessitate as large a condenser as one 
of a large number of turns. At the same 
time* a condenser may be made of too 
great a capacity, and thereby weaken the 
action of the coil. 

The base upon which th" cod and its 
parts are mounted may be of dried pol¬ 
ished wood. Hut where the coil is de¬ 
signed to give large sparks— over a 
inches—it is an advantage to use hard rub¬ 
ber one quarter of an inch and upward in 
thickness. Glass, were it not for the diffi¬ 
culty of drilling it and its brittleness, 
would be a desirable material for :i coil 
base in a dry atmosphere. Hard red or 
black fibre coated with shellac varnish is 
also serviceable, and, moreover, is ex 
tremcly easy to work. Slate must never 
be used ; there is loo much liability of iron 
veins being found in cl f which in such high 
tension experiments as will be described 
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30 Coil Construction. 

would seriously impair the usefulness oE 
the apparatus. The material selected for 
the base must be one that will not absorb 
moisture. A paraffined surface collects 
moisture up to a certain point in isolated 
drops, whereas a glass and even a hard 
rubber surface condenses the moisture as 
a film, which latter is extremely undesir¬ 
able. Hut nivltn Innately tlnu fact that a 
paraffined surface docs not present a 
pleasing appearance would probably re¬ 
sult in its rejection. And lastly, by 
mounting the coil on hard rubber blocks, 
or extending the reel ends to raise Lite coih 
body, a high insulation can be obtained eU 
I lie sacrilice perhaps tif appearance os 
height. From the care taken to insulate 
the secondary coil, it may be considered a 
superiliLous precaution to so cnrelully se¬ 
lect a base, but practical work with the 
instrument at some important crisis will 
demonstrate the necessity of extreme cfitc 
in the smallest details rein ling to insula* 
tiom It may be well Lo note here that 





hard rubber is acted upon b> ozone, and 
is thereby impaired as an insulator. 

The base forms the top of a Rat box in 
which the condenser lies; but there are a 
few points worth considering right here. 
As the connections a I the coil will proba¬ 
bly bo under the base, 
a sufficient space must 
intervene between the 
base and the top of the 
condenser. It is a good 
plan Lo lay the condenser 
at least one half inch be¬ 
low the top of this box. 
and HU up to, say. one 
eighth of an inch with 
melted paraffin, leaving 
the condenser wires projecting lor at¬ 
tachment The connections of the pri¬ 
mary coil and contact breaker should 
by all means be soldered, not simply 
wires held under screw nuts. And, 
moreover, all wires under the base should 
be so run that they do not cross one an* 
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other* which precaution only requires a 

Mule planning. Then, when the connec¬ 
tions are all made acid the base laid on lop 
of the bos, it can be pressed down if the 
paraffin he warm, so that the screw heads 
and wires mark out their own channels 
and cavities in which to lie. 

A commutator or pole-changing switch , 

is often added Ln change the polarity of 
the battery current, The diagram of con¬ 
nection is shown in Fig, io , When the 
levers are as m the figure, the circuit is 
broken and no current Hows through the 
coih 

Coils in Slkies 

Coil Construction. 

coils and! secondary coils arc connected in 
series by assuming that they arc hut adjacent 
lections of one complete instrument. Of 
course, as the resistance of the primary is 
raised, the electromotive force of the battery 
must be raised also. 

Oil Immrrseu Coil. 

A highly satisfactory induction coil can 
lie made without much labor and few tools, 
and will prove ttsefnl in many experiments 
which would not warrant a more expensive 
instrument. 

Make n bundle of soft iron wires, No. 22 

Knhmknrtf coil* can he connected in 
sernjs, Ian it is not tu be recommended 

Wlitn it become:. necessary, however. the 
cores should he removed, ami nne long core 
'inserted, extern Mug through each primary, 

This will bring the time amslnnts of each 
primary coil together and prevent the inter¬ 
ference otherwise present. The primary 

H VV Ck for 1 he core, ten inches in length and 
ruie inch or mure in diameter. Wrap this 
wtih insulating tape oc even ordinary tape 
|fl prevent the primary cnit from coming in 
contact with the iron. Now, wind on a 
primary of two layers No, 14 E & $ gauge 
cotton-covered copper wire, and insert the 
coil into a hard robber (or glass preferred) 
tube large enough to hold the coit tight and 
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to project an inch or su beyond the core 
ends. 

A secondary coil of about one pound 
No. 36 col tori' co vereri magnet wire should 
now l*e made on a hard rubber spool, the 
hole through ten Ire of Mi is spool must be 
at least one inch larger in diameter than ihe 
diameter of the primary cover. This spud 
should nut exceed £our inches in length, and 
is to he slipped over tJic primary coil and 
held suspended hy blocks of wood in such 
a manner that it does not touch the primary 
coil or cover. The whole outfit is nmv 
immersed in an earthenware or glass vessel 
Filled with linseed or heavy paraffin oil 
The contact breaker and condenser will be 
mounted independently; the condenser for 
the two-Inch Spark coil will Ire suitable (see 
Table on page —). 

,l Tesla” Coil, 

The coil just described, without contact 
breaker or iron core, can lie connected up 
and used in place of a Al Tesla coil" which 


Cci r/ Cons/rmtian. 

it resembles. The coils used by Nikola 
Tesla are so many and varied that it becomes 
a difficult task to describe a mode of cotv 
struction which will meet the wants of those 
who ask for "Tesla” coils The American 
Electrician gives a description of nuc 



wherein a glass battery jar, fi inches X 
y inches, is wound with 60 to 8o turns of 
No. rg B & S magnet wire. Into this is 
shpiied a primary, consisting of 8 to 10 
tnrns of No. 6 B & S wire, and the whole 
combination immersed in a vessel containing 
li 11 seed or mineral oil. 
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Disruptive “Tesla Coil. 

I’fsr Fig. 11 tliespecification is as follows: 
Secondary. 300 turns of No. 30 B & S silk- 
covered magnet wire, wound on rubber tube 
or r.«l, anil die ends encased in glass or 
rubber tubes. This is inserted into tbc pri¬ 
mary, wliicli consists oi two coils, each of 
>0 turns Mo. 16 B & S rubber-covered wire, 
wound separately on a iong rubber tube not 
less ti.au i inch thick. The last tul* must 
1 ie brge enough to I* very loos* when the 
secondary coil is inserted ill it, and it must 
project at least two inches over each end ol 
the secondary. A. bard rubier division .mist 
lie placed Ijctween these primary coils. The 
four ends of the latter coils are connected 
CC to two condensers and D D in live dis¬ 
charger halls, the secondary wires going to 
the exhibit! ve apparatus. A further descrip¬ 
tion of these connections is to he found in 
Chapter XII., also notes upon the use of the 
disruptive coil. 
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Coils kofl Gas Engines, 

These arc either primary only or primary 
:l ,id secondary, Two to three pounds of 
No.h B & 5 magnet wire are wound on nil 
iron wire core eight to ten inches in length 
by one inch in diameter. Tile contact is 
made and broken in the igniter of the 
engine as at the wipe spring of a ratchet gas 
burner. Four to eight large cells of dry 
Imltcry are used, or eight ceils Edison- 
Lalande—iron-clad type. Number ol celts 
varies with size of coil needed, some classes 
of engines require a heavier spark than 
others to ignite the vapor. 

Witeii ti primary and secondary are used, 
the primary should lie made of two or three 
layers No. 14 It & S magnet wire, and a 
secondary f»f on* pound No, 34 H S 
magnet wire. There can U m im 1 qiendc.it 
contact breaker or the cod can be mnde np 
similar to a oucJiaU inch spark Ruhmkorff 

soil (see Chapter L). 

The method of connecting up a cod of the 
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from the secondary winding passing be¬ 
tween the points of the igniter in the engine 
cylinder. As shown in Fig. 12, the igniter 
or ignition plug is similar in operation to a 
coil discharger, the two terminals being, 
however, insulated from each other by ih? 
use of porcelain. To ensure a good insula¬ 
tion under the severe working conditions 
has been somewhat of a task, but it seems to 
have Ircen attained in the types of igniters 
known as ihe Splitdorf and the Roche or 
New Standard. 

The Spliulurl gas-engine cot I is the result 
of much experiment and careful design. It 
is built to stand hard usage, and the insula¬ 
tion used has been adopted only after ex¬ 
haustive lc,st In automobile work, where a 
heavy strain is made the engine, as in 
climbing heavy grades, it has been found 
that a stronger spark gives surer results 
This would indicate more lottery current 
through the coil, and it is a wise precaution 
to have a few extra cells attached that can be 
switched on if necessary. 


Call Ctmsfructi&n* 


latter description is shown m Fig. ia, which 
is self-explanatory. It shows a form of 
cam-shad switch which is opera led by the 


Fra, it. 


engine, and which opens and closes the pri¬ 
mary circuit of the induction coil, the sparks 
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Ceii Ctmstr net tw¬ 
in constructing spark coils for g.is engines 
particular care must I* given to the contact 
lireakcT. In most types n[ gas or oil vapor 
engines tL is ateolulely necessary to have 
the spark pass with uniform regularity, ami 
immei lint civ a.ul surely when reamed. For 
automobiles or where the apparatus is sub¬ 
ject to jar, a heavy iron vibrating armature 
would become unreliable by reason of its 
inertia and its responding to shock. At 
eveT y jolt of the vehicle it would jar am! 
get out of rhythm, and it Certainly seems 
preferable to use a mechanical contact appa¬ 
ratus whenever feasible In the older type 
of gas engine the spark is made by mechan¬ 
ism breaking fWtart right in the vapor. 
The actual arrangement of Muse devices is 
detailed and illustrated iu the later works 
on gas anti nil engines. 


Resistance Cons. 

Although foreign to the title of this book, 
these coils wilt be mentioned, being often 




necessary as accessories to the operation ot 
coils, wireless telegraphy, etc. These are 
coils of insulated German silver wire, wound 
to a specified resistance. The main feature 
about those designed for testing is that they 

are wound non-inductively—that is, the 

wire is wound double in such manner that 
the current flows both ways around the 
turns, and so neutralize* the inductive action. 
In cases where dynamo current is to lie 
used, as in telegraphs operated from dynamo 
current, the coils arc wound on tin tubes to 
make them fireproof and yet radiate the 
heat As the resistance of dermait silver 
varies very largely, only approximate figures 
can he given. The table (page * 4 ) has 
been ni.uk up from the best averages obtain¬ 
able, The carrying capacity of resistance 
coils varies with their construction, the 
belter they cm. radial* heat, the more cur¬ 
rent they can safely carry. 
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Ceti Construction. 


General Remarks ok Coils, etc. 

Rulmikorff induction coils should always 
e fitted with a switch lo open, close, or 
everse llie power circuit, a double throw. 
!oullie pole, baby bnife switch, mounted on 
seiwTatc |iorcelain Istse. is very suitable. 
>„c)i a switdi is open when the luiudl* is 
■crlicnl, ami it should always he left so when 
dianging connections, filing kuicry. etc 
\ large, well -finished coil will have the 
secondary wires brought in rubber tulles h- 
binding posts mounted on hard niblrerijiil 
jars or to binding posts mounted cousiiler- 
nldv al»ve the coil cover level. A very neat 
mode is shown in the frontispiece on t ie 
large 45-Wh spark coil. Here Ibe 
wires go to hard nihlier pillars, wind, also 
carrv adjustable rod dischargers. These 
rods are movable towards or away from 

each other by means of the large hard nihlier 

handle to which they are connected by a 
simple system of levers. In this cod tte 
secondary is molded on a dembie tube. 


C&i! CoKSffurtiaH* 43 

which Tits loosely over the primary tube m 
orcltf Eo compensate for changes of tempera- 
lure ntid consequent expansions and ton- 
tractions, All well-designed coils should be 
so arranged tlsat die primary coil ami core 
can 1* readily removed from the secondary, 
or vice versa, ll is sometimes desirable to 
use a different primary. This arrangement 
will greatly Eadliiate any necessary repairs. 
It must lie always remembered lhat the 
working of a cod depends on the insulation 
Itttween primary and secondary, Spare no 
pains to have perfect hmdaihn; it is a 
hopeless task to reinsnlate a broken-down 
secondary, although the sectional method 
of winding facilitates repairs, tu ^rge 
winding rooms it is customary to have a 
revolution counter tminecled in the spindle, 
so ihai the numlwr of turns can he seen at 
all times, A bicycle cyclometer can be 
readily fitted up for this purpose, and will 
be found of considerable assistance where 
a number of sections arc needed, each with 
a similar number of turns. In the commcr- 


11 
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Coil Construction. 


cbl construction of telephone cods and 
magi Let spools it is often the rule to specify 
only the number of turns of the requisite 
size wire, the ampere turns of tljc coils being 
thus regulated. 


The Testing of a Coil foh Polarity, 

This is often necessary, and may lie done 
in a variety of ways. When ilie coil is work¬ 
ing, and sparks lie passed between Hue wires 
mounted on the discharger, the positive wire 
tip will be cold, whereas the negative end 
will be (ju lIc hot. In vacuo, the positive 
shows a purple red when the negative g!ou* 
with a bluish violet. The decomposition of 
water, which consists of oxygen and hydro¬ 
gen in the formula 11,0, is readily accom¬ 
plished by the secondary current, and the 
greatest volume of gas (hydrogen) will be 
evolved at the negative pole. For ready 
reference a summary of these facts is given 
bctowi 


Although it is customary to use bunches 
of fine, soft iron wire fur coil cores, very 
excellent results have been obtained with 
cores made up of soft iron filings. These 
filings should be tightly packed in the core 
tnl>e and have a soft iron lie.id at the contact 
breaker end. Filings demagnetise very 
quickly and prevent the foitnation of de¬ 
structive eddy currents, which have been 
previously discussed (Chapter I.). 

Modern practice tends towards a length¬ 
ening of (he core and primary, m some cases 
fully 20 per cent, of the core length projects 
from each end of the coil. One result must 
be as in electromagnets, the longer the core, 
the longer it takes tr) magnetize or demag- 


* V 


Cci! CottifTuition . 


Cold wire, 
Anode, 

+ sign, 

Pufj^le r*d P 
Zinc plate, 

(Carbon) pole, 

Oxygen jfas. 


N«|ciiiv« 

Hoi wire, 
Cathode, 


— sign. 

BluisJi violet,. 
Carbon plaie. 
Zinc pole. 
Hydrogen jfas. 
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Coil Const ruotwn. 


it is a matter of 


netize. But even here 
individual construction. 

The common practice is to make coils to 
1* in a horizontal position; there is no reason 
why they cannot I* made to stand on end 
In fact, this position to an extent takes off 
some of the strain on the primary, It is 
mostly a matter of choice or convenience. 

As to the possible output of an induction 
cod, d depends upon design and construc¬ 
tion; lint 5 P, Thompson gives lhe follow¬ 
ing faw in Ins work on Electricity and 
Magnetism: The elect mmol ive force gener¬ 
ated in the secondary circuit is to that 
employed in the primary nearly in the same 
proportion as the relative turns of the two 
coils.* 

!n selecting a Unhmkorff coil, it must he 
remembered that the rating in spark length 
is subject 10 fpiestiiui. Suppling two simi¬ 
lar coils he operated, one with n rapid vi¬ 
brator and the other with a slow vibrator, 
other things lacing etpiaU the slow vibrator 
will give the greatest spark length. Again, 

■ dsn ii.nl I? ftwwHiil* ^ *&'**'■*•“ ** 1 ' 1 ll,w 

eiiitTi.in !> of -V*tk p^.i,?*tkaL f 
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the appearance of the spark Is of vast im- 
]>ortance. Although two coils might he 
sparking across the same length air-gap, the 
one gKing the whitest and thickest continu¬ 
ous succession of sparks is the better. Fig, 


VM. I x 

13 shows a repmdtiction from a photograph 
of a spark 32 inches long, generated lay the 
coil shown on the frontispiece. 

U is easy to take a coil, and by snapping 
(he vibrator contacts together a few times a 
spark of thin bluish character will jump 
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Coil C&nslruttfoti, 


across a gap, of length far exceeding the 
spark gap when v ibrator is working at nor- 
mal Speech But this sjiark only fosses at 
irregular intervals, seemingly gathering 
strength for its forced leap. It must nut Ik 
considered in rating the coil. 

In winding primary coils it is proposed 
to reduce the self-induction or inductance 
of its adjacent coils by means of similar 
methods used in winding electromagnets. 
The primary winding, instead of 1 icing com¬ 
posed of a iuiihIkt of turns of one large 
wire, is made up of :i multiple winding of 
small wires, aggregating the conductivity 
of the targe wire. This materially reduces 
sparking at the contact breaker, mid cer¬ 
tainly allows of a closer bedding of wire 
nearer the core, also giving a greater per¬ 
centage of ampere turns. Another scheme 
which uses the Dessauer contact breaker 
provides two separate primary windings, 
opening one when the other doses. Such 
schemes as these come well within ihe scope 
of the experimenter, and it is highly possible 





thal valuable improvements will be made in 
coil design during the coming years. 

Failure to Work. 

Tile following are the commonest causes 
of coils not working to their best limit: 
Contact breaker con I acts dirty, burned, 
stuck, too small, not in good parallel relation 
face to face of platinum. 

Secondary wires crossed outside coil, 
often happens that the secondary Is quietly 
sparking away into or through some object 
touching it* particularly when long wire 
connections are run from secondary to place 
of desired sparking. 

Condenser too small, burned out, badly 
insulated (see other pages on this subject) 

Battery loo small—too high internal 
resistance or wires leading front haltery to 
coil too small—for ordinary coil work, dis¬ 
tance of, perhaps, ten feet, use No. 10 to 12 
B & S flexible lamp cord or solid wire. 
Ruhmkorff coils require plenty of current 
to produce large sparks, 


mmm 
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As it is nor always convenient to procure 
paper anti foil in set sues, die area of 
material needed for condensers is also given. 
The al>ovc table is approximate. It re[pre¬ 
sents data collected from the best modern 
practice. The gangs daove given for enpiwr 
wire is that of Brown & Sharpe, and is 
used throughout these Images. 

Medical Coua 

The main points of difference between 
coils for electrotherapeutics and Ruhmknrff 
coils*- is that the former are devoid of con¬ 
densers. are rarely insulated to a high degree, 
and art arranged for current strength regu¬ 
lation. The modes of regulation are many, 
briefly the principal are: (a) hi coils with 
independent circuit breakers, sliding luifli 
core and primary mil out of the secondary 
together nr independently, (b) Moving n 
metal tube over or off the primary coil or 
core or both. Many combinations of these 
methods are practised. Attempts have l*en 
made to regulate battery current hv rheostat. 
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Medical Coil with Turn; Regulation, 


Figure shows a coil with tube mode of 
regulation. The core C consists of a piece of 
iron tube, very thin. 4 inches long by g inch 
diameter, ami filled with soft iron wires. 
Cue end of this core is firmly fixed in the 
left-hand bobbin heath The object of the 


Cm! Constriction. 

hut it is not feasible, except in large station¬ 
ary outfits. Cheap medical coils are wound 
with bare wire, with layers of thread be- 
tween adjacent turns, ui' even only bedding 
the wire turns in paraffined paper. It is not 
intended to convey die idea that winding 
bare wire coils is a makeshift; far from it- 
This method is 1 wing very generally adopted 
in telephone work. But it requires special 
and delicate machinery, ami is unsnUcd I ' 
amateur work, where slight differences n( 
cor,t nr hilior are insignificant- Olliers for 
specific purposes consist of a primary coil 
indy. The best and most complete made 
art so arranged that independent secondary 
coils id different sized wires can \k med 
with the one primary, being rcadilv slipped 
nu or off as required, 'I here is aunllicr 

scheme of regnlali. where die cod is 

wound in seel ions and these scdimis cut 111 
or out by means ul a switch, but it is not 
desirable. 


Coil Construct tan* 


iron tube is to prevent the sliding tube from 
catching in the iron wires, otherwise it con 
lie dis]reused with. Over tills tube is slipped 
a brass mire ?’. ending in a handle tf at the 
right-hand end; this must work easily nvcr 
the core lube. The Spool for the primary is 
iifjvv made up by fixing the other bobbin head 
cm a paper or fibre tube and fastening its 
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Coil Construction. 
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free end to lUt Id Miami bobbin head, or the 
&|Hxd can t*e made in itic u*wl way by 
glueing up tvvu spool ends on a 111 ire or paper 
Kiti t ami securing ihe imn one lirmly in one 1 
iMiil, allowing mom. of course, for the brass 
ink In slide in al die right-hand end. The 
primary ivhiding is three or four hiyei s of 
Nn* jo H & S gnuge entum-emered magnet 
wire, the ends being brought out for fill m e 
connection. (Ji-cr this is nnw laid n few 
layers of paraffined jiujier. and ku or twelve 
bvers of No. H & S rotlon-mverad 
iiiEignet wire is wound on for the secondary 
coiL 

The contact breaker H is in no way differ 
tut from the simple form described in 
t'Liapler H. its construction can he readily 
seen fftWl the figure. 

A layer <d doth of die kind used in 
cmering electrifiuagilets is laiil on mei the 
secondary, and llie cniJ is ready to Ijc at¬ 
tached to the ltfise. The base is seven iuebes 
king by three wide, and Ims Utile fed at its 
four corners to elevate it from die table and 


prevent abrasion of the connections under- 
neath. 

The connections are as given in Fig. 15, 
When in operation, the dec 1 rode cords 
king attached to limiting posts. Nos. i and 
2 arc in circuit tfHli the secondary coil only, 
When at Nos. 2 and 3 they receive the 
induced current or extra current in the 



primary, caused by the break of the battery 
circuit (see page 3T 

M KIlIC.VI Coil. WITH T^ riCHCUANCBMlLF. 
SECONUAktES. 

This form of coil is the only one for 
practical medical work, and more s|>ace will 
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be given to its construction than to the Eore- 
goiug, which is suited only lor limited u«. 

Fig. i6 shows side elevation of coil on 
base. The design can Ik.- largely varied also 
it can Lie used either fur a v&N board. a 
cabinet top, or made lo l»e carried in a case 
containing battery, electrifies, etc. .S’ is one 
cif X be secondary coils, of which at least three 
should lie provided. 1 tve dimensions arc. of 
course, the sam*—namely, four inches l«mg 
by il inches wide over all. i he siioot ends 
urc furnished with heel pieces, which slide 
under the brass track bar 7\ This accurately 
centres the coil mid prevents it from working 
looser 

Windings for Secondarv. 

The follow ing windings for removable or 
interchangeable secondary coils arc those 
most in 

lml No. t. -i5<*> f«t (,175 l tlM,,M 'l 
No. 3fi 11 & S, ainirosituaLhig tKoo oil ms. 
This may l>c ted out in three divisions by 
means of switch on coil head, hirst divi- 
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sioiu 15°° f«t! stL '’ 1 " 1 division. JU™ 1 feel; 
thire.1 division, 1500 feci. 

Coil No- -■ -34°° fi* 1 (-^ l lou 'id) " n ' 3 
B & S. nlK-nt 35° al ™ s > 11,1,1 ' !400 

(cet t SOQ feet. a»d '}° 0 f*®*' 

Coif No. I. -S» 1wl 11 Na 

It & s in mi* coil. <T IW division* of 5»* 
illH l 750 feet, respectively: approximate re 

siHiincenf wire, i -’5 ohms. 

Nm. 4 - ll may 1 * necessary In olrtaw 

currents of extremely high !««*■'"■ w, " d< 

f ( se a coil nine In- prepared -f F°0O feel 
No. 11 ft S, of N.i. 40 « ft S preferably. 

The liner tile wire. I be less current and 
,I,C most Stttaliw t-ffwi: ll « l ' , * Ufscr f'' c 

lVM -<, the.re current vvilki corresponding 

increased pam fl1 ' action. 

■|| le tpr.ifc in fact as much "f the 
work , 1 S possible. should he made of hard 
r idilvcr, to which n fine Imisb can U- given. 

aHliniigl' mala>!?«•}"• ,,T CV(, J 

stained oak can l* used. On cacti side "f 

tl, c right-hand s.I beads a llid brass **** 

is screwed, making the coiitncl for the sec¬ 


ondary wires on brass strips screwed on top 
of the track rods. These secondary connec¬ 
tions can be made by means of flexible cord- 
to binding posts, but the sliding contact is 
lire feral ile. The primary coll F is hmit} 
held in the left si*wl head, and consists of 
.( mre of No. 22 B W 0 soft .ron wires, 
insulated and wound with three layers o 
Mo jo 11 & S magnet wire. I lie outside «I 
(his coil is neatly enclosed in a bard rubber 
tube to permit of the secondary cods sliding 
freely upon it. It is heller, however, for 
,hc secondary coils not to touch the primary 
inlie The vibrator, or contact hreakei. 

Should he of ll.e adjtlSLahle form shown ... 

Pig. 17. The adjusting screw for die con 
Kiel breaker can be mounted in a brass lug 
carried by the spool head. 

Connections of this' end are substantially 

die same as ttatf -f 
medical coil. This apparatus is we 1 wo. hr 
„f eblKiratiim; it should he fitted wi ll a 
ribbon vibrator as well as an adjns a c 
,p C ed slow vibrator, * switch controlling 
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Coil Construction 


either. A great variety of secondary coils 
be made, those of coarse wire t*"* 
I1 W „hLce ot tire current from the contact 
breaker. The vibrators should »* "jj" * 
from an .udqiendent battery. although n 
the last coil described the mague nay « 
wound with tire same siae wire as I 


FUL 1?- 


l-tiUT is tasiiv pi‘Kin - , 

heads: if not ,>r<>T*rly inwfc. ' 

m1i , ami a disastrous unravelling 
wires ciwWCSv 


Coil Construction- 


Bath Coils. 

\ coil much used for electric baths has 
primary winding only, regulated by the 
ding in and out of the iron core, which 
cess hates the use of an mdepeuden 
bra lor, or else hy varying the enrren 
rengtl. with a rheostat. I He gent 
ireclions given before will answer m c 
resent case, the only data t.eceswrj I’Ling 
, c size of wire, which should I* aW six 
l lc1 , bvers of No. *> It & S. 11* « 

•ith movable secondaries here comes n.tu 
ervice. Strong currents are needed h r 
nth work, and any variety »f wmd.nt. c.m 
* used with this make of coil. Ihe.enre*. 
ilianv descriptions of hath and small nM 
roils in the electrical magazine* pul.hslcd 
(or amateur workers, that it -s hardly ueces- 
saev here to give more than a mention »f 
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&2 Gut Coftsfrttftiitti. 

Hints in Cabins v**k Mumcu. Coils. 

A tew remarks tsn medical coils and ilieir 
diseases may not hr si miss ; ofltu a very lit lie 
defect* if remedied in time, will prevent 
costly repairs. 

The main cure in medical electrical uppa- 
ratns is ilie lottery t Chapter X. fur 
descriptions of coil kittenc* anil ilieir opera¬ 
tion). Clean, fresh snlitLtiura nud dean 
con I acts are essential.. Keep zincs well 
amalgamated, reins n o wires (mm balding 
liosts,, itnd senifw hriglil I he met at where ilie 
Wires make entitled inn ; see im (In i ■ I is 
splashed fin contacts, dean all coiilael 
springs periodically. The lulis* ni-l^iiandv 
hntterv is probably I lie best for medical use. 
hul even this requires neeasiimnl attention 
as in contacts, new sdiics, fresh solution, etc, 
Poor adjustment at nrtnlsirl breaker, dirty 
nr corroded tnnlficK loose wires, kwvse 
binding posts, rnrrodcd binding posts, arc 
often the only trouble in a coil refusing to 
work. 
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Caii Construction, S3 

Flexible cords are fruitful of trouble: 
she tinsel break?,and there is no circuit; gets 
wet and crosses or causes a leak: cord tips 
get loose and alternately open and diwu a 
contact; one minute all is well, next minute 
i io ciirrent can lie ciht ai i leil. Aiu n he r t u si si dr 
in add batteries h caused by leaving the 
idncs in the fluid. It is easy to do it in most 
eases, although the ingenuity of the leading 
medical electrical apparatus makers to day 
is directed to this point. Cleanliness and 
careful inspection of all contacts is well 
repair!: carelessness surely brings its evils. 

It is very desirable in medical work b* 
eliminate ihc noise attendant upon the work¬ 
ing of the coil vibrator. This jarring or 
humming is often in itself a source of irrita¬ 
tion to a nervous patient. The sound can he 
deadened in various ways, for instance, hy 
placing over the vibrator a temporary w*mil 
cover, lined with felt, resting upon a soft 
rubber gasket; or in any other maimer that 
may suggest itself to the operator. 
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CHAPTER IT. 

CONTACT BlCt-’AKERft. 


The simple form of contact breaker al¬ 
ready described Is useful up * n ccrlatti 
piling but it lias 
tUsii d van I ages* 
Its rate til vibra¬ 
tion is only vari¬ 
able through nar¬ 
row limitSi and it 
is not suitable for 
very heavy cur¬ 
rents, IliiLnsU 
si amis it lias done 
lung servicc.jStod 

will be used |jju 

Wk. iA< bably wherever 

il„, retiilireiiiL-uts I”1,11 il ar« » Iil ' 
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Contact Breakers. 


simple spring break is shown in Fig, 
i8. R ta the soFt trail nrrmture; S t the 
spring ; C % cSieck-nat which holds the ad¬ 
justing screw A from becoming loose ; T, it 
second adjusting screw used to tighten 
the spring and so raise Us rate of vibra¬ 
tion ; A' is (he base Ui which one wire of 
the coil is attached ; L, Imsc of adjusting 
device lo which baltery wire runs at /. 
Where tightening screw 7 passes (hrough 
the pillar nf the adjusting screw, like hole 
therein is bushed with rubber to prevent 
accidental contact fJnitwf and 7 arc pro¬ 
vided with insulating heads of rubber or 
ivory. At B are the platinum contacts, 
which should he fully | inch in diameter. 
One serious defect in the action of the 
simple spring vibrator I Fig* is Lhc 
tendency o! the spring to vibrate, as it 
wcre r sinusokUdly* This causes aft irregu¬ 
larity in the rate of the vibrations, which 
affects the discharge nf the end very con¬ 
siderably, Uy hr the belter plan is Lo use 
a very short Lhick spring riveted lo an 


Contacf Rrcfiktrs* 


&7 


iirrn carrying the armature at its end (big- 
2C ). ff is the armature, S the piece ot 
spring, and K the point ot attachment to 
the base. The actual width nl the portion 
ui the spring which vibrates—the lunge 




Fus. I'?- 


Fir. J«. 


portion, it might he cal led-should not be 
over ft inch, 

The rate of motion is lugh : but mi 
erroneous notion has been taken ol its 
perlormancc by many persons m the 
knowledge ol the writer. The rate <>l 
vibration is «<■' wholly dependent on the 
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6ft Qw/nt f finttil'trs. 

size, nr, rallier. smallness ol its spring ; 
the arm mid armature c»nsi durably aHer 
this, although they im ; nut |iEi;ihlv 4 by rca* 
son of their mass and 1 he momentum con¬ 
sequent un their mass 

A weird here tin tbt: size of the arum 
ture. ft should he somewhat larger than 
llit [ate of llit elect riMiiagnuL cure, and 
should lie thick that is h m a dioi- 
lar form -say one half its diameter. Of 
course this docs not apply to the steel 
lever armature before mentioned. It it 
impossible to lay cloivn arbitrary rules 
where the conditions are nut determined, 
but a very small amount of experimenting 
will demonstrate rhe correct lines ou 
which to build. 

When in action* all rapid rUeutnmeS 
give out a definite musical note whereby 
the rate of vibration can be determined. 
Reference to any work on acoustics will 
show a table of the number of vibrations 
necessary to produce any stated musical 
note* The foregoing style of rheotome 
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breakers* 

forms the basis of very nearly all those 
which are in use. The shorter anil stouter 
a spring the more rapidly will it vibrate, 
and viwvtrsti* Carrying out this ride, 
we can manufacture an instrument which 



FlU, 21 - 


will give a* high as 2500 vibrations per 
second (Fig- 3 tj* 

The armature .1 is a piece of flat hard 
sleet bar \ X £ Inch, held rigidly on the 
metal support S and just clearing die up- 
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per surfaces nf the magnet cores C. The 
adjusting screw /'should he provided with 
mi arm, B B. whereby the rotation oE it can 
be delicately varied. This screw must 
also he firmly held or the high speed ol 
the armature will jar iE loose. A cheek- 
nut on each side of the [ramu carrying H 
should be provided in every case. I he 
necessary platinum contact can be ham¬ 
mered into a hole drilled before Use arma¬ 
ture is hardened. L'he proper place lor 
this contact is about one fourth of the total 
length of Lhe armature from Its support, 
although in the simple eon tact breaker it can 
be placed at the distance of one third if de¬ 
sired. The reason is that the concussion 
of the ntliiisiing screw dampens the free 
vibration, ami the amplitude thereof is less¬ 
ened in addition lo the counter vibrations 
of the screw disturbing the regular vjbm- 
tionary series. 

Owing to the fact that the amplitude of 
the armature vibration i* so small, a very 
delicate adjustment is necessary. The ad¬ 


justing screw can be placed nearer the 
free end. hut for the reasons given it is not 
to be desired. The metal bridge should 
be a solid easting, and Lhe armature 
damped by more than one screw-. 

The mercury vibrator, which is applied 
to almost every large coil, is as follows : 

A pivoted arm carries on one end a 
soft iron armature, which is attracted by 
the coil core. The other end is provided 
with a platinum point adjustable by a set 
screw. Thb platinum print dips into a 
mercury cup—a glass cup containing mer¬ 
cury, with a thin layer of spirits of turpen¬ 
tine. The object of the spirits oE turpen¬ 
tine. which is a non ■conductor, is to help 
choke off the spark which would ensue 
whenever the platinum point weis raised 
from the mercury* 

A form of contact breaker which will 
admit of great variation of speed, ami 
which is adapted to carry large currents, 
is the wheel break* constructed in the fol¬ 
lowing manner : 













?? Contort Breakers, 

i 

A brass or copper disk 3 inches or more 
in diameter and upward of l inch thick 
Inis its periphery divided by a number of 
saw cliI-Sh which divisions arc often filled 
in with plugs of lim'd rubber or fibre. 

This disk is mounted mi a shaft, which hit¬ 
ter is, either the shaft of an electro motor, 
or is provided with a pulley by which it 
can be rapidly rotated. A strip of spring 
copper mi each side of the disk presses 
upon the toothed surface, one strip being 
connected to the coil and the other to the 
battery or other current source. It will 
now be seen that when the disk rotates the 
slits or pieces of hard rubber cause the 
break in the circuit through the brushes or 
copper strips, the rapidity uf the breaks 
depending npin the: rate of rotation id the j 

disk, and the number of hilts in the wheel 
The slits or rubber pieces should be mie- 
1 i.iIf the width of tlx intervening brass, 
bat must be at least one sixteenth of mi 
inch in width, especially where a high ■ 

voltage is used in the primary coil. 


Contort Breakers* 7 5 

The shaft of the machine may serve as 
one point of connection in [dace of doe of 
the copper brushes ; but in this event 
either a wide journal must he used, or else 
some conducting substance, as plumbago, 
replace the lubricating oil in the bearings, 

f 

Pole Guanoim; Bkeakk^. 

Fig. 22 shows a diagram of a pole 
changing contact breaker which will allow 
of rapid alternations of current Li is oper¬ 
ated. by ail electric motor by preference, 
although any motive power cttU lie ap¬ 
plied to it 

IV n IV (u ire two brass wheels, the pe¬ 
ripheries of which flru broken by the inser¬ 
tion of ii isi l kiting blocks / /. shown bhiek 
Lti the sketch, S; S' lire llic shafts on which 
thu wheels are mounted, the two wheels 
being necessarily insulated from each 
other, i p 2, 3, 4 are four brushes of cop 
per pressing on the run id the wheel and 
leading it! the current frym the battery B+ 
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The primary coil is attached to the brass 
body of the wheel or to fhe shafts, When 
the wheel is in the position shown, the coil 
and battery arc on an open circuit; but on 
die wheel commencing to revolve, the 
brushes i and 2 bear on the brass, and the 
current flows from the positive pole of the 
battery to 2 through the wheel W a to die 
coil P t up through wheel \Yb and out nt 
1 back to the battery. The next position 
of tile brushes 1 and 2 will be 011 the insu¬ 
lations, and 3 and 4 will come into action. 
Then the positive current will reach W & 
by means of brush 3. and after traversing 
the primary coil and wheel \V a, emerge at 
4 Lo the battery, thus reversing the current 
through /\ns many times os there arc sets 
of segments, which latter can he imilii- 
plied according to requirements. The 
main point to be considered after that of 
good connections is that the brushes 1 and 
3 and 2 and 4 do not at any time touch 
any part of the brass wheel at the same 
time, as this would short circuit the bat- 
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f£i Cvntfhi &nwl'?rs* 

ter)'* This is avoided by making the insu* 
laimg space lunge i than the brass surface, 

:11lhL adjusting ihe hi Lishes as in the skeLcli, 
that each pair of them is n fraction further 
apart than the length of the brass tooth. 

Accordingly, a wheel may he construct¬ 
ed with many segments ami rotated at :i 
high speed and rapid reversals of current 
produced, the uses of which arc manifold. 

As Will lie ik'scrilwd in the notes on die 
Tesla effects, an electro-magnet, the poles 
of which are brought near the sparking 
point ef lire contact breaker, will help wipe 
out the spark, ami so assist the suddenness 
of the break. 

An extremely successful expedient in 
operating emit act breakers is to employ a 
high ^pressure air blast directed point blank 
against the contact |mit*L The elfcel ol 
lids air blast when llie contact is made is 
tif course mill, but on the platinum sur¬ 
faces becoming separated, the high air 
pressure produced forms a path of ex- 
trcmely high resistance, and feuds to blow 
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off I lie spark as soon as it Is generated. 
The stream of air should issue from an in¬ 
sulated nozzle of glass or rubber, ami should 
not contain moisture. 

WlCIItm.T I NTf£HRUPT£K. 

One of the most important inventions in 
coil work is the elect roly lie interrupter of 
Wcbiidt. flrielTy, llie apparatus consists of 
a vessel containing a solulum of acid, itilo 
which dip two dec I r+ode* mi inerted in series 
with tlie source of power and the primary of 
the coil. L’|kui passing a current through 
the eomhurdion the fluid heroines agitated 
al (he electrodes and :i rapid make and break 
of |he current ensues 1 pig. ) 

!r requires considerable dcclrnmiiiive 
force for 11f1er.1tion, a minimum <pf 40 \ < -lis 
Iwing desirable. I Is rapidity of acliou varies 
up hi and at times exceeding ,pxin in ter r na¬ 
tions per second. A Wdmdl intcrniplcr 
ran Ikt made as follows: Procure a glass jar 
/ bolding nTwwt one quart nr a III lie less, also 
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Dessau eh Contact Breakeh, 


This is a modification of the spring 
Iiti ttiiner-li-ciLil ty|K L ImL lias a pliUiiuiin con¬ 
tact on ImsIIi skies nf the spring. 11 thus 
obtains double vibrations. but is liable fci 
stick. The elasticity «*f llit 1 spring normally 
prevents the circuii rem.miiuj; closed im ihc 1 
fonvflrd im tvcuicvil L«f i lie It a miner iffcnh hill 
thh combination requires a l lei limit. 


Confacf Breakers, 


Steel kunwicj Inticri*utter. 


For light currents and rapid vibrations, 
such as are employed in electrotherapy. the 
steel ribl>oii interrupter is suitable. It con¬ 
sists of a steel ribbon i' one I ul! f inch wide 
by six or eight inches long imd the thickness 
of a stout visiting-card. Near the cm I is 
riveted a platinum contact One end i»f (he 
ribbon ts held by a brass upright !£. in which 
connection is made to circuit; the other end 
is riveted to a threaded md. which passes 
through a brass pillar, ami is held by a 


thumb-screw and check nut S, 1 liming the 
thumb screw either way tightens or loosens 
the ribbon and so raises or lowers the rale 
of vibration (Fig. 24), 


Contact Break Kits in Vacuo. 


Contact breakers in vacuo, as applied to 


Ruhmkorff coils, are by no means of recent 
dale. I’oggcudorff made use nf such prior 
to 1S59. ami noted the diminished shirking 
at the contact breaker and increased effect 
in the secondary cireuil. 

Mr. D< McFarlan Moore, whose ex^veri> 


Contact, fir inkers: 


Fic> £4- 
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Contact Breakers, 


incuts in vacuum tube lighting have proven 
so interesting, was granted piculs upon 
various forms of contact breakers, in which 



Contact Breakers. 




the chief merit was that the contacts were 
broken in a vacuum. The sparking was 
almost eliminated, and the suddenness of 
the break of contact $o accentuated as to 
materially improve the output of an induc¬ 
tion coil. A perusal of his patents, copies 
of which may he procured through almost 
any bookseller* will prove profitable to the 
coil constructor, 

Queen Contact Breaker 

The most important advantage of this 
arrangement is the abrupt break, owing to 
n collar in the vibrator striking a movable 
contact while at full speed. Reference it • 
Fig. 25 will show that the movable platinum 
contact is carried on a small vertical spring 
liehiml the vibrator sjtriug, and projects 
through a collar on die vibrator spring* 
When the contact is made, the movement of 
the vibrator ts not arrested, but continues at 
Its full amplitude, thus allowing a long 
" make." The vibrator is kept moving at 
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Cent tut 


a constant amplitude by means of ilic small 
coil shown hi the illustration, which h in 
shunt with the twain circuit, Jii the old 
forms there has always been a liability nf 
die | il n I i mi eh contacts sticking (fir welding 
together). In [he new form, as the break is 
made when the vibrator is in (he middle h if 
its swing, ihe sudden blow with the entire 
momentum <if the iron hammer head is 
always sufficient to I weak the platinums 
apart. This form nf contact breaker is very 
efficient mi tied nr-light circuits, and oper¬ 
ates with I he ntmnsi regularity, 

TI r E Qu K F,N i "l IN TA C T 1 KlKKA K1- K H »H. 1, A K< VE 
OUI.K, 

This is a device where the aclnril break 
is made in aka dud Ihelwccn large studs **f 
platinum nearly nne-<niarler inch in diam¬ 
eter. The Inltmn t mi I art can In- raised <ir 
lowered by means id an adjusting screw. 
The top contact is secured iwio ilie Imttnm 
cud < 1 1 a \i hI passing down a guide Inlic inlu 


Cmthui 


«5 


the alcohol to meet tile lower contact. Uy 
means of ati electric motor and a cam 
motion, the top contact and plunger arc made 
to work up and down in the alcohol, thus 
making and breaking the current How. One 
of the cmmuendahle features of tins contact 
breaker is that the platinum studs are caused 
to revolve while in miration, tints present¬ 
ing new faces to each oilier after each blow. 
The apparatus is not adapted for rapid 
action, but fur the handling of heavy cur¬ 
rents. 


Adjustable Contact Breaker for 
Medical Coils. 

An adjustable contact breaker hr medical 
coils is shmvn in big, At At are ilic 
magnet coils. A is the armature, carrying 
a platimmi contact, which vibrates against 
the adjusting screw P The armature is 
pivoted at /, hist is belt! at n distance from 
the magnets by the springs -V.?. The other 
end nf the armature carries n bah B. which 
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86 Contact Jln'aktrt. 


cat) be slid up and down on the rod and set 
at any point by a set-screw. When the bn!! 
is at the end of the armature rod most 
remote from the magnets, the vibrations art 



slowest; when moved inwards iIlc magnets, 
(he vibrations become more rapid. Adjust¬ 
ment of the two springs S S sit R It enables 
the contact breaker to operate on varying 
current strength, and also tends to lessen 
the jerk mess of gravity contact breakers. 
A flat Spring, however, tan be substituted 



t 

i 


I 


i 


< 




Confart Urtaktrs. 

for the spiral springs, in which Case 1 he pivot 
would be dispensed with and the Spring 
riveted, as hi the hammer form of vibrator. 
The illustration shows this arranged for 
a wall board, but it can readily 1* adapted 
for table work. 

Adjust An u’ Coni: Vihrator* 

Fig. 2 f shows ;t form of contact breaker 
much usetl in portable medical coils for slow 
speeds. It consists of n cone of iron 11. 
mounted on the vibrator spring, and fur 
wished with adjustable contact spring and 
screw .■!. Its amplitude of vibration is 
limited by the two pins mounted on the 
disc, between which the cone vibrates. The 
disc is turned by baud, l litis moving the 
pins, and so varying llic travel of the cone if 
to and from the core f. It dues not give 
gnfMl results from the fact that the rliylh- 
inival movements are disturbed every time 
(be cone strikes against the pins* also at the 
contact spring striking the contact screw. 
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ment screws of nearly all the forms of con¬ 
tact breakers described. 


Contacts, 

ft is absolutely essentia] that the diameter 
of contacts for all contact breakers should 
be as hrge as possible and their facts filed 
truly parallel to enable them to easily carry 
all llic current ref|mrcd. One of the main 
causes of failure of a til is burning of ihe 
platinum j>oiiil and platinum burr, llic cur 
rent being then materially reduced* I .arge 
sparks at point nf rupture are often indica¬ 
tions thnt the condenser is not working 
properly—perhaps has broken down nr is 
not large enough. The contacts w ill ^me- 
limes fuse together; at any rate, ihe exces¬ 
sive sparking is an evidence (if waste as 

much as in a ihuaiuo generator. 

The adjustable method of arranging con¬ 
densers (see Chapter 1V\) is here nf great 
value, but it is easy lo attach more condenser 


sections to the contact screw pillar and 
vibrator pillar and notice result. In the con¬ 
st ruction of Ruhmkoi'ff coils it is a good plan 
to make all connections possible on the coil 
base, instead of inside the condenser chamber. 
This is done either fey means nf rubber- 
covered wires or neat strips of brass.screwed 
down on the Ikisc from points of connection, 
and, of course, carefully licnt over of well 
insulated from nil oilier leads which they 
have to cross, 

The Tics! makers of induction coils cnei- 
struct iheir instruments so flint they can l« 
readily taken apart w ith as little detachment 
of connections as possible. 


■nmnnnm 
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one third In tine h:ilf the thickness of mi 
iiir layer sufficient in just resist puncture? 
by the same discharge 5 but with frequen¬ 
cies of 50,000 to 100,000 per second, an oil 
thickness of one thirtieth to one sixtieth, 
wilS a sufficient Luurier. 

At :i frequency of 125 per second, a half- 
inch spark in I he air penetrated one third 
to one fourth inch of nil ; hut sit frequen¬ 
cies of 50,000 to 100,000 per second, a 
layer of oil one fourth of an inch success¬ 
fully resisted die passage of a spark which 
freely passed through indies of air, 

The effect of drying an oil improved its 
insulating qualities. (Tesla uses boiled-out 
linseed-oil.) 

lie also noted that pointed electnides 
could be brought nearer together under 
oil than balls without allowing «i discharge. 
Flat [dales allowed t»E still greater sparking 
distances, Tesla notes that oil through 
which sparks have passed must be discard¬ 
ed, probably owing to particles of carbon 
being formed. 


INSULATIONS ANh CBMKNTS. 


Ik selecting an insulating compound for 
apparatus design til to be f under the influ¬ 
ence of high tension currents, a glance at 
some of the peculiarities of such currents 
vvill not he out of place. Mineral oil is 
used ill many of Hie converters employed 
to transform the high voltage currents on 
the mains of the alternating electric-light 
systems to the comparatively low voltage 
used at the points of consumption. Pro¬ 
fessor Eliliu Ihornson, in a scries "f ex¬ 
periments. noticed some interesting facts 
in the sparking distances of high paten- 
tials in oils. 

He found iliaL discharges uf low fre¬ 
quencies. as 125 alternations per second, 
were capable i>( puncturing mineral oils at 
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94 InsJtfotitms am 1 Ci'wttits. 

Paraffin wax has a higher resistance than 
oil, providing it nut been heated over 
I35 a C. It will stand alternate heating u\i. 
to ioo D C. and ending, being of lower re¬ 
sistance when hot than when cold, But 
a serious permanent deterioration Lukes 
place when it has been heated over 100° 
C. ; its color, from the normal pure white, 
changes to a yellowish tint when its insu¬ 
lation Is impaired. Paraffin also under¬ 
goes a deterioration when healed for a 
long time even at ioo 1 C. . and should 
never he used for line work when il is At 
all yellow. 11 is always best to melt it in 
a hi it-water hath, not permitting, how¬ 
ever, any Steam or moisture to come near 
it. In this climate [United States) il is 
not so necessary to mix in any tallow lo 
obviate brittleness, the average tempera¬ 
ture of most workshops being sufficiently 
high to keep it from becoming brittle, 

Resin oils do mit suffer permanent in¬ 
jury from being heated, as does paraffin, 
but their insulating properties diminish 
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much more rapidly on becoming even 
warm, the initial resistance of resin ads 
being lower than I hat of paraffin. 

Paraffin has a fault—its tendency to ab¬ 
sorb a slight degree of moisture. 11 has 
been found m telephone and telegraph 
cables saturated with paraffin that this is a 
very important cause of their deteriora¬ 
tion. In RuhmkorIT coils, however, which 
are intended for operation in enclosed 
places free from damp atmospheres, the 
absorption of moisture would be probably 
reduced to its mint niton. 

There is one substance which, wereit not 
for its cost, would be far preferable to 
paraffin for coil work, mid that is 
wax. Its COST, however, is generally five 
times that of paraffin, even when purchased 
m quantities. It never becomes brittle 
enough to be damaged in Careful handling, 
its nicking point is lcnv, and it does not 
absorb moisture. But it must tie uuques- 
Unimbly pure and clear. 

In foreign practice a variety of resinous 
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lusnfntimis and 


mixtures are used to insulate the turns of 
the wire in Ruhmkorft coils. 

Equal pans of resin and beeswax used 
hot paraffin, resin anel tallow, and shellac 
and resin are employed. 

Shellac—that is, the yellow lac—is 
much used as a varnish for electrical in* 
strumenls, being dissolved hi alcohol to 
saturation. For dynamo armatures and 
similar apparatus the shellac varnish, is of 
great service, and many good compounds 
of shellac, such as ins id lac and arnialaci, 
have been prepared lor ready use. But 
(excluding beeswax) for our purposes pnr- 
alfin stands pre-eminently at the head of 
the list. 

la using shellac varnish, in high tension 
work mote particularly, care [JiiihL he 
taken that (he moisture has entirely evapo¬ 
rated. Although a piece of shellacked ap¬ 
paratus may appear perfectly dry, yet 
when the current is allowed to flow im- 
luokcd for results may appear—it Lakes 
hours in a dry atmosphere for slid lac var^ 
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nish to dry. Baking the apparatus in a 
warm oven is a necessary expedient 
whenever feasible, care being taken not 
to burn or decompose the shellac. The 
proportions most generally used are 1 
ounce shellac to s tiuncws alcoluil. Statu] 
the vessel containing the mixture in 
a warm place, and shake it frequently; 
filtration improves the varnish some¬ 
what. 

A ready and efficient varnish for silk is 
prepared by mixing 6 ounces of boiled lin¬ 
seed-nil and 2 ounces of rectified spirits ol 
turpentine. For paper, 1 part of Canada 
balsam and 2 parts of spirits ol turpentine 
dissolved in a warm [dace and filtered be^ 
fore bemgosed. A good insulating cement 
for I.eyden jars anti insulating stands is 
prepared from sulphur, coo parts; tallow, 2 
purls, and resin, 3 parts, melted together 
until of the consistence of syrup, and suffi¬ 
cient powdered glass nddm.il to make a 
paste* To fic heated when applied, this 
will resist most acids. The resin and 
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Candrtidtri* 


magnet hardly commences to rotate until 
the current has practically ceased. A 
beam of light is reflected from a mirror 
fixed to the magnetnn toaqple. The de¬ 
gree of deflection is compared with that 
obtained by Lite discharge of a condenser 
of known capacity, and the capacity oi the 
condenser being measured is deduced by a 
simple rule. The farad* which is the unit 
of capacity requiring a condenser of un 
immense size, is replaced by n commercial 
unit, the microfarad — that is, one Mill¬ 
ionth of a farad. 

The original form of the condenser was 
the Leyden jar, which nwes its name from 
the town of Leyden in Ivurupe. 

The Leyden }ar is made as follows (Hg. 
2y): A dean uuci acked glass jar with a 
wide mouth is coated on the inside and 
outside with tinfoil ; sometimes loose tin¬ 
foil is filled inside, the tinfoil, however, 
not reaching more than two thirds of the 
jar*§ length from the bottom. A cork is 
fitted* and through the middle of it a wire 


CottdfHsrrs. 

is passed touching the inside coating ol 
tinfoil and terminating in a metal sphere 
outside. A simple Ley 
den jar can he made in a 
few moments by half fill¬ 
ing a glass bottle with 
water and wetting the 
lower half of the outside ; 
a wire run ihrmigh the 
cork into the water fin* 
ishes the job, But this 
is at least only a make¬ 
shift. although a fair 
amount of current lias 
been collected from a 
leather engine belt in 
motion in one thus made. 
A condenser can be easily made as fol¬ 
lows (Fig. 30) 1 

Procure a clear glass plate, C t free from 
Haws, be inches square by a * 3 inch thick, 
(rive this si good coating [if shellac varnish 
nil over, sides and edges. Cut out of 
smooth tinfoil two sheets, 7 1 , 8 inches square. 



Fn.. 
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Condi*HSi'fS* 





turn over the plate anti repeat the opera¬ 
tion on the other side. 

If desired,a metal hemisphereol at least 
an inch in diameter may be attached with 
varnish p first scraping the foil to make a 
contact. The whole plate can be sw ung in 
a cradle nf two silk threads, laid on a glass 
tumbler* tsr mounted on end in a shellacked 
block of wood. 

A strip of tinfoil, 5. attached at the cor¬ 
ner can be used as a connector. The 
plates must be joined in the following 
manner when two or more are used in 
conjunction, and a quantity of current k 
desired. They should be placed so tbc 
connecting strips project alternately Ivcjr 
each side (Fig. VI). and nil on cadi S 'z 
joined 50 as to leave two terminals, cue '£ 
the 1, 3 , s plates, the other to the '3 t ■% 
plates, mid so on, w hich, when joined, v-i_, 
have the same efTect as would result from 
the use of two large plates of the same 
total area. The nearer the plates are to¬ 
gether the greater capacity they will have* 
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always suppusmg the insulation is ^<ntr 3 , 
the insulation being known us live die 

kctric, Another good_ 

method* when a high _ ~ 

quality «f glass can be P - 
procured, is to hiy the < ~ ~ — 

tinfoil on the plates — — • — ~ ^ 

without varnish* piling P ^ 

one t>n top of the oilier, 

tinfoil and glass £:ltcr- Fw, jr. 

natelv>and damping the 

whole securely, laying ft piece of cloth top 

*utd bottom to avoid cracking the glass from 

the pressure. fHis must he kepL liuiu 

moisture ; a strip of |inrsiffiiied paper stuck 

along the edges and extra pamffim run on 

will answer very well 

In constructing these glass condensers, 
they must be designed Ui correspond with 
the coil with which they are 10 be changed. 
In (he foregoing description wc have al¬ 
lowed a margin of ■ £ inches of glass 
around the foil coatings. This will make 
3 inches as the maximum distance between 


the coatings. Although a 2 inch s|Ktrk 
from the coil would not jump this interval, 
n certain discharge will take place* and the 
less this occurs, the more serviceable the 
condenser will be. Therefore a greater 
margin should be allowed lor a longer 
spark than 2 inches. 

In the commercial condenser for tele¬ 
phone and telegraph use, paraffin and 
paper are substituted for glass* as will be 
described Inter. Heavy paraffin oil gives 
excellent results, but ih llnidity is disad¬ 
vantage oils- 

There is no valid reason why paraffin 
Could not be used on the glass plate con¬ 
densers, citre being observed I hut it is free 
from dirt and metallic chips. In fact I he 
space between (he glass plates of the mul¬ 
tiplate condenser may be filled in with 
paraffin, and thereby exclude the air. Only 
a condenser so built up is not conveni¬ 
ent to Lake apart for experimental pur¬ 
poses. 

The foregoing description of a glass in- 
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suited condenser was written with the 

Paper Condense*, | 

assumption that a good quality of glass be 

The paper used in the manufacture of f 

used. Uut the ordinary window glass is 

the commercial form is a special thin, if 

generally useless, and paraffined paper is 

tough linen paper carefully selected, sheet ji 

preferable. The quality of glass known as 

by sheet, to avoid pin-holes or flaws, and M 

M hard Hint glass"' is best, the superior 

kept In on oven until used to ensure abaci jljj 

qualities being imported from Europe. 

lute dryness. 3 

This latter is used in the manufacture ol 

When this cannot be procured, use thin h 

the standard Leyden jar for lecture pur¬ 

unsized writing paper of a good quality. fj 

poses, 

well dried* and absolutely clean. As mi | 

Were it not for its cost* the finest diclcc-f 

example of the necessity of cleanliness* | 

trie we could use would be sheet mica. 

a light lead'pcncil mark would serve .1 

Unfortunately sheet mica over 3 inches 

to conduct the current entirely from a | 

, ; square is expensive, and becomes rapidly 

charged sheet to wherever it terminal 3 

more so as it becomes larger* 

ed, and if suitably located, utterly de- | 

Standard condensers for testing arc 

stroy the usefulness of the apparatus. Ink* | 

made with mica carefully selected, and re- 

which most generally contains iron, will 1 

i tain the charge for the maximum length of 

cause trouble, and although some cheap p 

time. The built-up mica condenser is 

foreign condensers are built up ol old j 

immersed in molten paraMin mu i 1 the same 

ledger pages, yet their efficiency is very | 

has permeated the sheets, and then Lhe 

uncertain. J 

complete mass is put under a pressure 

The paper used in commercial con- | 

until the paraffin is well set. 

denser* is from four to seven thousandths ^ 


l ol an inch in thickness, | 

1 

1 1 

t - - - J 
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Skkm:p. 

The smaller Urn ammnU ol surface the 
less will he the elicit). hut Hie quicker 
the discharge. The apparatus heretofore 
■ uentuiiicil h:is hull the alternate plates 
connected tikjrctlier in two series, present- 
ins a large surface anil rentier! a large 
amount of current. A u.nulcnser so made 
will have a low voltaic or piileiltial. hut is 
not so Ihilrlo to leakage as one made t» 
render a high iHitential, The multiple 
crmdeuser ol a hose capacity will hardly 
discharge 11ml spsirk liver HU uir gftp 'C‘ 
i|uirtnK ft contact id the Lwo electrodes. 
lUit a smaller one, consisting only of a 
jingle pair id small plates, will spark 
across quite a consult; rutile ah‘ gap. 

A mi in bur id charged condensers io L iy 
be put hi scries. and the resultant poten¬ 
tial thereby increased, Cut :i number id 
pieces of paper <d the fleshed siac. say 6 
inches square, ami a number of sheets id 
foil 3 inches square. Rotuwl off die cor¬ 
ners id the foil and hnihl up lirst a sheet 


C&utCftSt'rs* ioc 

of paper, then a sheet of foil in its centra 
then another paper and another foil sheet, 
and so on. There is to be mi connection 
from sheet to sheet, only the inductive 
fiction of one an its neighbor. The foil 
must be considerably smaller than the 
paper hi this Construction, owing In the 
greater tendency to discharge round llie 
edges id the sheets, owing Lri the greater 
potential of the current. 

When the requisite number id sheets 
have been built up, leave a sheet id hid lop 
ami bottom fur connection, tie between 
two pieces nf stout card or board, mid im- 
tnersc in the molten paraffin. When thor¬ 
oughly soaked, remove and pul under 
pressure until cold, !t will be found uh 
desirable to make these with mure than a 
dozen pairs of sheets, but to make a num¬ 
ber of blocks of that number for ready 
Service. 

Tig. 32 shows the arrangement of the 
apparatus to charge a Leyden jar, the 
plate Form being connected in a simitar 



























I 10 C&Jiiii'ftstrs. 

manner. The jar is st.»«l upon sm inwW 
ins support—si dry l.>der will answer- 


■L 


Fin. ja k 

w |th the ball B oinnecltd l« one pole til 
llm coil. Fnu» tin’ oulsiilc tuiloil miatiwg 


Cendant rs, 1 11 

7 " a wire runs to I he discharger D D t which 
is in circuit with die secondary coil, 

The discharger balls D D are carefully ap^ 
proxim&lcd until the spark just passes, I fits 
latter point being of great importance. 
Were the discharger balls too near the 
spark would probably pierce the dielectric 
of the condenser, therefore the balls should 
be carefully brtwghf wjw to each other 
until the exact disliiftco it* foil ml- Even if 
the insulation of Site condenser were not 
pierced, yet a path would probably be 
opened through which some succeeding 
disciiurge would pass, and ruin the instru¬ 
ment. 

Another method of charging is to leave 
an air gap nt H . then there is not much 
liahUily nf the condenser discharging hack 
through the coil— :m undesirable event, as 
it would must likely perforate the insula¬ 
tion of the coil 

In designing or using any apparatus in- 
tended to bold a charge of high potential, it 
must be kept in mind how readily points or 
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snarp edges serve to allow the current to 
pass oil—we might almost say evaporate. 
Given two bodies, one a globe and the 
other a rectangular block, each well insu¬ 
lated from the earth nr any other large 
body, and the globe would be found to 
hold ils cltargti long after the block had 
dissipated all trace nf the charge given to 
it # Therefore mu ml off every edge and 
angle, projection or point. 

In making handles, supports, or any 
work requiring an intervening high insu¬ 
lation, hard rubber is preferable to glass 
where there is liability to moisture- When 
the apparatus is as shown in Fig, J3- [he 
condenser is alternately charged and dis¬ 
charged wilh a loud muse, (lie vivid sparks 
passing across the discharger balls D U 
|KiK«essiiig great dtdlugralory powers 
hi cspei imcntuig with a kulunkorh eoil 
it is not advisable to leave the instrument 
working while the secondary ifi'ininals are 
beyond sparking distance, as there is a 
great strain on the secondary insulation. 
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Cmtdtnstrs. 


Nur U it wise to use only imc- electronic in 
nn experiment, unless the oilier is connected 
Xu some apjmrntits of au approximate capuc- , 
ity to that at the oilier, for die foregoing 
reason. 

Rolled-U r Conuknsebs. 

Now that the iMiicknscr 1 ms become so 
important a factor tu telephone work* many 
schemes for cheapening and facilitating 
iheir manufacture have liwn devised. One 
in particular merits Rescript ion* the " rolled- ( 
up" condenser having come largely into 
The tin-foil is supplied in rolls contain 
iug many yards of foil of the requisite width 
for the condenser to lie made Likewise rolls 
o[ paper are provided* exceeding in width, 
however* those of lin-foth "Ihese rolls art- 
arranged upon horizontal spindles in front 
nf au empty spindle, or mandrel, u|ion which 
the condenser is tu tic formed, A few turns 
of the paper ribbon are made around the 
mandrel then the foil is brought forward 
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and a few turns made, then follows a turn of 
paper ribbon and another of foil, and finally 
a paper layer; and I he mandrel being rotated, 
the alternate layers of foil and |Ki|>er are 
laid on and rolled around each other on the 
mandrel until the requisite quantity is ufo 
tamed, ft then heroines tin easy matter (0 
cut the paper ends so 110 contact is possible 
between I lie layers of foil. The whole tiling 
is slipped off the mandrel, secured by it 
rubber liand or two, placed in a hot paraffin 
bath. and left to Income saturated while 
still warm and before the paraffin has tune 
to harden; the cylinder is ptil under a press 
and squeezed flat, driving out excess paraffin, 
and leaving the condenser in a convenient 
sba pe to ha ridl e. Connect ions are tb en 1 na d<? 
to the foil leaves, and a case of wood or 
metal completes the work. 

There is no reason wliy nlnminum foil or 
lead foil, or, in fact, any thin sheet metal 
should not lie used in condensers. In tele¬ 
phone work, prq*er covered with gih paint 
was tried, and worked fairly well, but was 
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Condtnstrs. 


ultimately rejected! in favor of Liu-foil- In 
some cases, when it is desired lo construct 
u condenser Lor high potential work, llw 
irtl-tank apparatus tan Ik: used, Hits * s 
readily mack uf any desired dimensions, as 
follow si Procure a square glass jar. siicU 
as is mark for storage batteries. » few pieces 
id sheet metal cm to tit It wisely in ike jar f 
some glass rods and snllkkul clean “ ir:ms- 
fi.niicr oil” or heavy paraffin oil lo nearly 
lill ihe jar. Tile slicvis of metal can then Ik. 1 
hung from the glass fmh intu the jai. I*viug 
separated one half inch. ami lhe oil |m aired 
in. Two plates* abottl 8 inches In h inches, 
will hang nicely into n type 1* thloiide 
I tallery jar, which is 7 i inches long by U-! 
indies high hy 3 ] inches wide, Altering the 
relative distances between the plates will 
giv r e considerable adjustment to ibis simple 
condenser, or, if desired, more plate* maj he 
inserted and connected np, a* in the tm foil 
eon 1 lenders. This type can he made |mriabk\ 
lull it is not to he recommended mil™ mi 


Condensers. 
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objection is bad lo emptying and refilling 
the jar with oiL 

A bj UST a ft ms Cc i n im k s lilts. 

In operating large coits N it is convenient 
to he able Lo vary the capacity of the coaj 
denser on the primary circuit, To make 
an adjustable condenser presents no mure 
difficulty than a non-adjustable onu, simply 
mure labor. For example, the large con- 
denser useit with the d-inch spark coil might 
lie divided into four sessions, containing 
^ckHj si|tiare inches, 5^) sipmrc inches. 300 
sipirire inches, and 200 SJpiare inches of 
surface {see Fig. 34). Wires leading from 
the ends of the foil sheets CC are tn he 
brought to the brass pi ales (7 ( 7 , The brass 
mils /? B are connected hy binding post* to 
the coil, each strip being well insulated from 
its neighbor. Any combination is possible 
by (lie insertion of brass pings in holes 
drilled iHrtivccii ihc slrip^.. The [dugs must 
k 1 fully large enough to make good contact 
011 each of the I wo strips between which 


(C) Jeff Behary 2019 


67 




















CtiMtftHStrS. 




119 

they are inserted and should lie turned 
taper. With the largest toils the condenser 
ami contact breaker are generally mounted 
separately, and are fully adjustable. 

Sn-Drilji: UuLinivi; Uj'M'ia 

Dry siir. taw Ker&wnc ... 

Sml^ltur.,... a.jijfl Paraffin oil. ■ 

HIhilJ niMper. ji.?/ j Cahtni [iil... 

Paraffin . r , l.pgfs Otivc ttiil.... 

Shell in-...3750 

Comic liners made with dielectric of high 
inductive capacity (insulation being equal) 
will retain greater charge than those made 
with dielectrics of low inductive capacity. 
Thus, one made with shellac would he uearty 
half ns greal again as with paraffin. 

Capacity of a eomtenser increases with 
area of full surface, with diminished dis 
lance lieEvvecn foil plates and with increase 
of insulation. 


S ---S 
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CHAPTER V. 


EKI'KUI HUNTS. 


The luminous effects that can he ob- 
(ciined by memis uf ft Uuhmkorff cuil are 
esccedingly beautiful and instructive, 
line simplest experiment nl this nature is 
the product ini i of ihc spark consequent on 
the approximation of the eleeLrode* at 
inched to the secondary coil. 1 Ids spmk 
can be varied in botli length, intensity* nr 
slmpc by the form nut! nature nf the sub 
stances between which it is permitted In 
pass. Attach Ln each ciitl of the dis¬ 
chargers fine sled needle* and bring them 
LugcLhcr until the spark jumps from one 
to the other. A long thin snapping spark 
will pass, which* however, appears to he 
trying to take any but ft straight path 
across the air gap. The peculiar crooked 


HxptYtMints. I 2 I 

ness of this, as in a lightning (lash, is crcd 
ited to the fact of particles of matter float¬ 
ing in the air conducting the current bet¬ 
ter than the pure air. The curious *x\m 
milked in these discharges, ns, in fact, in 
the working of all high-tension apparatus 
is ozone—O*. triatomic oxygen, This gas, 
so noticeable after a thunderstorm, has a 
powerful effect on the mucous membranes 
of the throat ami nasal passaged and must 
bo inhaled with caution. It is Iseiug used 
by the medical profession for the desti ne* 
tion ent genus mid lor general therapeutic 
service. 

Substitute pieces of fine iron wire for 
the needles, and bring the ends together 
about 011c quarter lho distance through 
which the normal spark will pass. The 
spark will be found to have changed its 
appearance, now being thick and redder, 
or, rather, of a deep yellow, and to pos¬ 
sess vast heating qualities. 

The iron wire will melt at one electrode, 
and if the other be examined it will be per 
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Rxp^rimnUa. 

I 

cdved that it has not even become warm. 
The cold wire will be the one connected 
tn the positive |Xile of the coil. 

Connecting the poles together with a 
piece nf very fine iron wire will result in 
Ihe deflagration of the wire in a vivid 
light. 

The short thick spark is termed the 
calorific spark h and believed to possess its 
yellow color (mtn the combustion of the 
sodium in the air. This spark will easily 
ignite a piece oE paper held in its path. 

Take a sheet of hard rubber and breathe 
on its surface; lay a wire from each pole ol 
the secondary to points on the sheet, about 
tw ice as Ear apart as tlifc spark w ould pass 
over in the air. The dcctric current will 
Strive to complete its circuit ; streams oi 
violet light forming a perfect network will 
issue from each pole, until, provided the 
rubber is.sullidently damp, they will unite 
in a spark far exceeding its normal length 
in the air, It is curious to watch how the 
streams branch out Erom these two points, 


and how persistently they strive to meet 
each other. Scatter some finely powdered 
carbon on this sheet (crushed lead-pencil 
fir electric light carbon is good material). 
TFie points may now be removed lo still 
further distant places, mid yet the current 
wilt work across. Taels particle ol carbon 
seems to be provided with innumerable 
scintillating diamonds, so sparkling is this 
effect. 

Hard rubber is not absolutely necessary 
for these experiments; glass will do, but 
the black background of the mbljcr in¬ 
tensifies the luminosity of the discharges. 
Take a tea spoon In l of powdered carbon 
and scatter it between the points on the 
rubber, so that die spark can find a ready 
path, evidenced by but little visible light. 
It will be seen that this powder is blown 
■away from one electrode after :i few min 
ntcs, leaving the hitter in I lie centre of a 
dear space, but at I he oi lier electrode not 
much disturbed. 

Bring the points so close to one another 
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that Ihe spark become short and fat; soon 
the carbon will commence to burn* forming 
ii veritable arc light. Take two pointed 
I end* pencils ami wrap a few turns of wire 
from the electrodes rmmd the blnnl ends 
of them J , bring the [minted ends together, 
and an arc will stum he t;st;ibl!shcd ; but 
;it various ponds where the wire is wrapped 
the current will burn through ihe wood, 
and a number of incandescent [mints will 


diameter, a curious effect ensues on the 
passage of the current (Fig, 36}. Tins 



Fin. ]t. 


effect has been likened to a stream of 
water issuing from a horizontal nozzle into 
a cavity when the nozzle is moved up and 
down Slowly in the space of a few inches. 


ensue. 

In these cxjiennients on the rubber sheet 
it will he noticed that the spark acts ns it 
does in I lie air, inasmuch ns i t lines not Like 
;l direct path, hut jumps iu an irregular 
I rack from [mild to pi ilul. 

If two small inrlnl balls he substituted 
fl’ig. 35) Eor the points hH ween which Ihe 
sparks be passing, it w ill he noted I hat the 
sparks do not pass Llnmigh so great an air 
gap as before, or even as nip idly. 

The spark between two halls is much 
noisier than I hat passing between points, 
and if the balls be ol about t inch in 
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This easily miide exhibit (%. i7 ) j s „ [}e 

tliar. is susceptible ol ijhUcu .. of aj.- 

plications. In its simple 
form it Is but an enlarged 
version of the rubber 
sheet settle red will) car¬ 
bon dust The old way 
lo make it was to bike 
a plate of glass and ce- 


mm 
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ment on one face of it a sheet of tinfoil, 
using shellac varnish preferably. When 
dry\ the tinfoil was scored across and 



























i *6 


J'Af'iTiirtt'Nfs. 


Experiments. 


12 ? 


across in such manner ns to divide it up 
tutu lit tic squares ui diamonds, When 
ihe current was applied to each cm! of the 
plate, the spark di vided into itmumcrahle 
little ones ; between each hit of tinfoil an (3 
its neighbors there would be many little 
sparks, and the effect was very pretty, 
somewhat as was described before when 
the endiuu dust was strewn between the 
electrodes. IL is more easily and quickly 
prepared by giving a sheet of glass a coat¬ 
ing of shellac varnish, and then sparingly 
dusting any powdered conductor over its 
surface, using perhaps carbon dust or 
Tilings of metal, By Cutting out a stencil 
from a piece of thin card and laying it over 
the sparkling plate, the design shows nut 
very strikingly, anil various designs in sten¬ 
cils can he prepared, (I i Here lit powdered 
Conductors giving different colored sparks. 

A long glass tube moistened inside with 
mucilage ur shellac varnish and then hav¬ 
ing some conducting dust shaken through 
will also give quite a pleasing effect. 


Luminous Designs. 

Coat tine side of a glass plate with tin- 
foil, leaving an attached strip h>r cornice- 
linn. Shellac a piece of paper of a size cor¬ 
responding to tlm design to be rendered 
luminous. When the shellac has dried so 
far ^ to become 11 tacky," Java sheet of 
fod on it and press it down evenly all over. 

Mien draw on the paper a design that 
can be readily ent out. Use a pair of scis- 
sorsor a very sharp knife. If the latter, 
by the sheet on a piece of glass * but 
there is a greater tendency to tear the de¬ 
sign when n knife is used if an unpractised 
hand wields it. 

This design may either be stuck on to 
the plain side of the glass plate with van 
msJi or simply fa id on (Fig* Connect 

rmc secondary wire to tlie fori coating of 
the plate and the other to the design 
This must be shown in the dark, and the 
luminosity will not be strikingly apparent 
until the eyes become accustomed to the 





















FMk 3&. 

This occurs when the secondary electrodes 
of the oml arc Loo far apart tu allow of ilie 
free passage of the spark, and can only bv 
Fccn at its best in a perfectly dark place. 
The ball tips before mentioned show this 
brush very plainly, or two sheets of littfui 

hi circuit . .g Ear cmnigh apart tri prevent 

vivid sparking will cause this so-called 
"silent 1 ' discharge. This latter arrange- 
incut should not be used lor over fifteen 
mi mites, as the otfone which is liberated in 
large quantities will affect those persons m 
the vicinity. 



In fact, when a rapid vibrator is being 
used with the coil, the leading wires from 
the secondary terminals present this brush 
appearance, the curious threads of tight 
resembling luminous hairs waving in the 
air. The more rapid the vibrations the 
more prominent the brush effect, as will 
be seen in the Tesla coils. The positive 
ball of the discharger shows the brush as 
a spreading mass ol luminous threads 
reaching out toward the negative ball, 
which latter resembles a star, as in the 
figure. 

The intensely disruptive power of the 
long spark is readily shown by its power 
to perforate su!stances, hut great care 
must l>e taken that the secondary wires ol 
a coil are ted away from the body of (lie 
coil, A good plan is to hang two silk 
col ds or stout threads from the ceiling* to 
which the secondary wiies may he at¬ 
tached and kept in sight when experiment¬ 
ing at any distance from lliu coil. 

To pierce a piece thin glass, take two 


Tntt^nnrir^irTWi*iii^ n).umiwftmiuni 
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130 Experiments. 

Sumps of paraffin about the sise of a wal¬ 
nut, and, warming them and the glass 
sheet, stick them on opposite sides td 
the glass facing each other. Then warm 
Uic ends of the two pointed wires and 
thrust them into the lumps ol paraffin, that 
they terminate on the glass surface direct¬ 
ly opposite each other. On connecting 
these to the sccutuinry coil a few impulses 
to the contact breaker will start an elec 
trie discharge sufficient to pierce the glass 
if the thickness be proportioned to the 
power of the apparatus. The great 
Spottiswood coil pierced a block of gins? 
6 Inches in thickness* 

There is, however, a certain element ol 
danger to the secondary insulation in per* 
forming this experiment. 

I 


CHAPTER VL 

SPECTRUM ANALYSIS. 

If a metal or the salt of a metal be 
burned in a flame it imparts to the flame a 
distinctive color; table salt thrown into 
the fire burns with a yellowish flame, de* 
noting the presence of sodium, and a 
greenish tint, indicating the combustion 
of chlorine. Violet flames accompany the 
burning tiE the salts of potassium, and 
barium bums green. Lithium and stron¬ 
tium. given red line* Hut to be ordinarily 
perceptible, the sails require for (lie must 
part Lo be present in considerable quanti¬ 
ties. By the use of the spectroscope, 
however, extremely small proportions of 
these metals and salts can be readily de¬ 
tected and classified. 

IE a beam of light be transmitted 
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through a prism n! glass the ra_ys are de 
composed, and what is ktimvn as a spec 
trum is formed 40). The most gmi 
erally observed Spectrum is the rainbow. 
When the light from a flame in which Es 
burning some suitable substance be trims 



mitted through the prism, the color which 
predominates in thy llame will predomi 
nate in its spectrum. The oiiiibnintiou of 
a prism aiul tubes for observing these 
effects is a spectroscope (Fig. 41;. The 
short fat spark from thy Khumknrff coil is 
mast useful in this work. The electrodes 


S/’iifrrtMt .{ititffsis. 1 \ \ 


arc provided with a portion of the sub- 
stance ty be exnmhiyd, and the spark is 



Pm. 4 1. 


passed and viewed through the spectro¬ 
scope. 

J he spectroscope is shown in connec¬ 
tion with the coil in Fig, 41, A is the 
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aperture in the screen through which the 
ra3 r 5 from the metal burning at the dis¬ 
charger balls D D passes. The lens at L 
is used to view these rays alter they have 
lice 11 decumjmsed by the prism J\ which, 
as well as the lens, can lie minted. / is 
the coil. P P the primary and S S the sec¬ 
ondary wires. C being a condenser bridged 
across lIic circuit. 

TFic screen should be pierced by a very 
narrow aperture, A t and be placed nl a 
considerable distance from the prism }\ 
that the rays issuing through the aperture 
may not strike the prism until they have 
widely diverged and become separated 
from cacti other, Vhv aperture is practi¬ 
cally formed of perfectly parallel knife 
edges, forming a slit not exceeding one 
hundredlh of an inch in width. 

The colored spaces 111 the solar spec¬ 
trum do not occupy an equal extent of 
area ; the violet is the nmst extended, the 
orange the least. The proportion is in i 

three hundred parts ; Violet. So ; green, 


60; yellow, 48; red, 45; indigo. 40; 
orange, 27. 

The solar rays ex 61 ibit 011 careful exami¬ 
nation dark lines crossing tire spectrum at 
right angles to the order of the colors, amt 
always occupying the same relative push 
tiiwts. These are called Fniiiiduifer's 
lines. 

It. however, the spectra nl metals, 
gases, and other elements be examined 
they will be fun nil to present certain char¬ 
ade rislic bright lines* the body of the spec¬ 
trum being often feeble or entirely dark. 
The spectrum of hydrogen gives two very 
bright tines of red and orange. 

An extremely minute quantify of nu ele¬ 
ment is necessary to give distinct lines. 
Sodium gives a single or double line nl 
yellow light in a position agreeing with 
that of the orange rays in the solar spec¬ 
trum* 

Potassium gives a icd Ihiir in the red 
end and a violet Hue in the violet end of 
the sohr spectrum, Strontium presents 
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Spirt mm Analysis. 

eight bright Vinca ; calcium gives mainly 
ont i broad green luuul aixl tine bright 
orange baud, 

III practical work with die spectroscope 
n solar spectrum is often arranged that it 
can he used as a comparison with the spec¬ 
trum being investigated, one spcctrmu 
being formed above the other, mul die ob¬ 
servation made as to which Unci ctfdncide. 
Iron gives nearly sixty bright lines coin¬ 
ciding with the same number of dark lines 
of the solar spectrum. 

The violet rays of ltut solar spectrum 
arc the rays which possess Llie maximum 
chemical action* the yellow the maximum 
light effect, the i ril 1 he maximum heating 
effect, lleyimcl (lie violet bund (if die 
spectrum exist certain rays termed the in¬ 
visible rays or ultra violet rays, which in 
themselves arc not luminous. I heir vibra¬ 
tory rate is higher and iheir wave length 
shorter than the violet rays, according to 
[he must generally accepted theory of 
light. These rays, when passed through 


IJ7 

certain substances. Suffer a change and be¬ 
come visible in a luminous State of the sub* 
stance, which luminosity is termed fluores¬ 
cence. 

\ The bright yellow line of sodium in the 

orange rays is found in nearly all spectra, 
owing to its extensive diffusion in the at¬ 
mosphere. 

Tesla has succeeded in producing elec¬ 
tric waves of length approximating to 
those of while light, which appear to have 
very little heat. The ideal light is that 
which shows no heat ami does not liberate 
* noxious gases in the air, and were it not lor 

its feeble luminosity, die light of the electric 
spark passing through a carbonic acid vac¬ 
uum would approximate this most nearly, 
i The present mode of obtaining light— 

that of raising to a high temperature sonic 
substance nr collection of parLick'S—seems 
certainly somewhat anlnpuited. 1 he inf¬ 
lowing notes may he of interest and assist- 
^ ance in researches bearing on the Lighting 

question, 
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Hotwitiistawuinu ii require* an in¬ 
tensely hij;li potential to enable the cur* 
rent to jump an air gap of i inch* the 
same potential will priMjucc ii luminmiH 
discharge through exhausted glass lubes 
;*ggfeg:tfiiig ft hurt or even more. 

But the csliiiusLKJti can be carried so far 
that there is ihi apparent discharge; and, 
on the contrary, air at as high ;i pressure 
ivi 600 pounds per square inch will resist 
the passage of the spark iver an extreme¬ 
ly short space. If the [iiiics be tilled with 
various gases and then partially exhaust' 
ed p the length of tnbe through which the 
hi mint ms discharge will pass varies with 
the gas, becoming idiot ter in the following 


order: Hydrogen, nitrogen, air, oxygen, 
And carbonic acid—the shortest* 

Before detailing same 
of the more striking phe, 

110 men a connected with 
high-tension discharges in 
vacuo, a denser ip tkui of 
ei lew forms of simpEe mer¬ 
curial air pumps will he 
serviceable* 

l : ig* 42: If u glass tube, 

Pi stopped at one end, 3 
Itsct Long or over, be tilled 
with mercury and the 
open end immersed in a 
vessel of mercury, 7 \ the 
column of metal hi the 
tube will sink until it at¬ 
tains a height, Af r of about 
30 inches, varying accord- ' 4=1 
ing ki the condition of the atmosphere. 

The space between the mercury column 
and the top of the tube: will br a fairly 
good vacuum. This fact was noted many 
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Current $ in Vacuo. 


years ago, and the gradual evolution of 
the mercurial air-pump based on this re¬ 
sult can be followed m the articles oil die 
mercurial air-pump by Silvmuis P, I hmivp- 
son, read before the Society nf Arls, Unf^" 
land, some years ago, 

Geisskr l the firal mamifoclurer of the 
" Geissler” or vacuum tube for electrical 
research, seeing the iucnuveuicme of the 
abovc-d escribed operation and the meagre 
results obtained, invented the pump called 

by his name (Pig. 43% 

F li is a stunt glass tube some J b et 
btng, having a bulb, ft at its upper esteem- 
by, and a rubber tube. S, atlndud to the 
LUived end. A reservoir id inerrtuy. A 1 , 
connects with tins rubber lube, and a spe- 
rial glass lap is fixed in the upper end of 
ihe glass tube at /:. beyond which tap 
being the point of idUiehmuui for the ob¬ 
ject to be exhausted. The operation is as 
follows: On turning the lap a part oE the 
way it allows a passage between the tube 
f E and the atmosphere. The reservoir 


Currents in Yacuc. 




R is then raised until the mercury flows 
into the bulb and up the tube to the lap. 
The tap is then turned a fraction, and the 
communication with the air is shut of! mid 
opened between the object to be exhaust¬ 
ed and the lube F /:’. The reservoir is 
then lowered mid the mercury falls, draw* 
ing down the air from the object into the 
tube. The tap is then turned as in the 
first place, and the reservoir A raised, 
when the air drawn into the lube is forced 
nut by the rising column of metal. This 
operation being repeated many times, 
withdraws nearly all lliu air from tlic ob¬ 
ject in fuel, makes a fairly good vacuum. 
This pump lias been much modi lied from 
pm simple form described. 

The form of pump must used it! the 
\ billed Stales lump factories is based mi 
the application of the piston-like action of 
a quantity of mercury dropping down a 
lube. Tliis is known as the Sprengd 
pump, after the inventor. 

Fig, 4_|; F is a stout glass tube about 
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40 inches long by one-Uvdfth <»f nil inch 
internal diameter, carrying the reservoir 
J u mi cl R at the top, a piece of soft lubber 
tubing. .S', nipped by a pinch-cock being 
interposed to admit ol the regulation i>l 
the mercurial drops. The Knvcr end nf 
lliis "fall tube/ as it is called, is ini - 
merged in mercury coniiimcri in n suitable 
vessel, V, a branch tube bmng bl<;ivn or 
cemented into the fsdl tube to admit of the 
connection of the object to be exhausted 
nt H. S is another piece of rubber tubing 
with □ pinch^cod; regulation. The point 
// is the normal barometric height of the 
mercury—about 30 inches. On attaching 
a bulb, for example, at li, and regulating 
the pinch-cock at the top of the Full lube f A 
a succession of drops 11E mercury hills 
down the tube, each drop acting as a pis* 
bin to drive the air before it, sucking the 
same from the bulb, and forcing it down 
through the tube and vessel out into the 
atmosphere. 

On its first being set into operation, the 
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i Curmiti ift J 

cushions of air between the dnips silence 
their fall ; but as a higher tk^rec oJ rare- 
laciirin occurs, tUg air cushions become 
insufficient, ami the drops bill with a sharp 
click on the Lop of the haroinelric column. 

One great disadvantage iri Litis form ol 
pump h the tendency to Fracture of Hie 
tfJaM tube that is manifested by the coil 
cussiqh of the ilmps ol mercury at ihc 
barometric height, However, Hus bavin 
a certain extent been obvhled in later 
forms of ilus useful ami efficient pump. 

For many electrical experiments. Hie 
simpk- exhaust tube (1%. 441 mentioned 
nt the beginning of the article will be found 
ver)' satisfactory. Hie top cm 1 tlted not 
necessarily be sealed off wilh glass, a cork 
having wire, U\ nm ihnmgh ho- c«mm:c 
uni) being driven iu.mni a emit of paraffin 
ur Mile of The ceiucills mriitioucd in a biter 
chapter fie laid on. 

1 lie second clcclricid connect ion is made 
by a wire dipping in (he tumbler of mer¬ 
cury. 


Qtrnuls in J ~m ut.K 
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D1 sc 1 1 \KU its in Vacuo. 

[n n simple glass lube having two wires 
carrying balls inserted through its ends, 
From which the atr has been partially ex¬ 
hausted, the study of the changes shown 
by the passage of the spark is extremely 
interesting. Before the commencement 
of exhaustion 111) luminous died can be 
discerned ; at a low degree of exhaustion 
a luimiinsity appears Iwtween the ends of 
the wires, the negative pole being sur¬ 
rounded by *1 violet glow muf a larger 
pear-shaped red discharge from (he pod- 
tive. An interval near the negative elec¬ 
trode is Eu darkness, widening as tlm ex- 
baiisthm progresses. When the degree oE 
exhaustion is very high* a series of arches 
concentric with the positive had appear 

and become broader and j . e distinct as 

the rarefaction progresses. The arches nr 
hands arc called stria:, and me most dis¬ 
tinct when tile tube is made in the form of 
a narrow cylinder, with a bulb at each end. 
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Carbonic acid gas vacua give the best rc^ 
suits. If the finger be placed ori the bulb 
nt either end a luminous spot appears, and 
by using a very rapid contact breaker in 
the primary circuit, the luminous dis- 
charges become Itighiy sensitive, being 
{liveried from their regular [isitli on the 
approach of the hand, a magnet, nr :i 
grounded wire, An extended treatment 
of these phenomena would be mil of place 
here, but can be found in nearly all cmn- 
prehensive works on Heel rich v. 

|l an incandesced tlu up bulb hr held in 
I lie build ami one end he brought niSlT to 
a terminal of the coil, a beautiful bluish 
light appears.' The enrbon filament, if 
long, ami not buhl by its loop. Incomes 
elect rilled and oseillah s. often giving nut 
a clear, high, hell like sound as iL strikes 
the glass, Tat tides of cm In up deposited 
on the glass during the burning of the 
lump, <dmwu in daylight as a hl.u kening 
deposit, generally show Id tie sparks, like 
stars scattered over the inside of the globe. 

fc l lo, 4 ]l-|w:HiE' <l|l lliv rli.^fi'i .‘1 *: stiathulii >11. 


lid 
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A vacuum tube will phosphoresce if 
held in the band near a secondary termi¬ 
nal, or even if bid on the table near the 
Coil, and will light quite brilliantly if one 
end be held against a terminal. This lat¬ 
ter method, however, is generally incon¬ 
venient, as a certain amount of physical 
paiti ensues from the discharge into the 
skim 

Different gases in the lubes give char’ 
act eristic colors. In carbonic acid gas the 
whitish green hue prevails; in hydrogen, 
while and red ; in nitrogen, orange yel¬ 
low. The characteristic spectra are given 
by the gases iti the tubes, ami can be 
readily examined in ihc spectroscope. 
Hut there is sometimes, a slight variation 
in these colors, dependent upon changes in 
Hie current* 

In many Gcissler tubes, a portion of lbs 
bulbs is made of uranium glass. On the 
passage of the spark in the tube this glass 
glows with a magnificent cmendd green 
hue. Other tubes are constructed with 
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A is of urnuiimi glass, and glows dark 
green. ; B of lingbsli glass, showing a blue 
hue* fmil €7 of soil German glass, glowing 
with :i bright apple- 
green lint. 

Crystals of nit rale 
til calcium, nitrate 
cif silver, benzoic 
acid, tungstate of 
calcium, litiiin Ijcii- 
xikiIc, sinlmm salicv- 
hite, x Sue sulphide, 
and acetate of /hie 
fluoresce. 

Fig. 47 is « highly 
exhausted Lube, hav¬ 
ing at its lowest j»arl 
a few pieces of ruby. 

When the secondary 
i uncut is turned on 
at rand ;Vilie ruliies 
shine with a brilliant rich 
were glowing hot. 

Fig. 48 shows the tube 


i ; tu. jak 

red, as if they 
to exhibit the 


<s 


L f 'o. 47 

Fig. 45 shows a solution lube Ld be filled 
with solution of sulphate of quinine, etc. 

Fig 4b shows three exhausted tubes nr- 
ranged 3 u series. 


Ctirrtitts iff f m acutf r 


CwTi'Ht-S tft l 


an outside enveloping glass tube fitted 
with a corked orifice into which can be 
poured different solutions. 
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Rotating Rffi ris. 


Fig. 49 represents a form of rotating 
wheel which is easily made. imd yet sus¬ 
ceptible oE many novel and attractive 



^cts. Sitdi a wheel, fibred in 21 store 
window, would mitlm hud h unmet numy 
persons by the heautihiE variations of cob 


Rtf fating Efforts. 
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ored figures which it presents while in 
motion. And ortcc a crowd is collected 
am! its attention nttiacted to one spot, the 
capabilities of advertising the goods on 
sale me apparent, 

A pasteboard or light wooden disk D t 
} feet in diameter or over, is mounted on 
•i shaft, 5 , operated by an electric motor 
nr such power as may be attainable. Upon 
its surface are mounted the In beholders 
T T T connected, us shown, by wires 
leading from the secondary of the kulim- 
koi f! coLE r Starting at the shaft S, the cir¬ 
cuit runs Its t!m first tube-holder, where 
the continuity of the wire is broken \a 
allow of the attachment of the vacuum 
tithe. From the In si tuLic- holder the wire 
inns in turn to each *>f the other three 
Euhe hoLdcts, terminating at A*, where it 
passe* til rough a hole to a mclnl ring on 
Hu- back of I he disk shown by the dolled 
circle. This ting and I lie shaft are in con¬ 
nection with the secondary toil, by reason 
of its electrodes being attached to two 
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brnstics or strips of mclaf pressing* one nr. 
the ring* the other on Itiwi shaft; nr the 
bearing in which the shaft turns mny tlis^ 
phcc one -if the blushes, IVWmt two 

coimterbabiice weights, that the wheel 

Jnny run smoothly mid he not affected by 
the irregular clistributimi of the tubes or 
surface. li arc elastic hands, looped 
wver the wire ami through rings in ihc 
tltsk. (hat the wires mny not be liable to 
touch or slim L circuit. 

At Mg 50 is an enEaigeil view -if a tube 
holder* although, as it is meant only as a 
diagram, consider a life variation of design 
js permissible. The springs ;iL U }{, to 
ivfiieh the wires mn, being bent back, (he 
nn‘tal pins PP mny lie thrust thtough the 
i bigsiin die ends 0/ the India mid the ehis 
ticity mul presume of the spring will hold 
it in place ami make the necessary com 
l:ieL A wooden block. B, secured to (lie 
face of the disk, is provided with a thumb 
screw. S t securing ihc tube holder lu it. 
by means of which (he tube holders may’ 
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be liirncd a Itilie upon their axes and so 
vary the elTect of the wheel. 


8 ] 


F.e. 


A K 


'v. 


i'm. &E. 


Fig. 51 is a side view ol the wheel, show¬ 
ing one manner ol mounting the disk and 
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Rotating Effects* 


its connections. The same figures apply 
to the parts as in the preceding figure. 
M N si re llm wires leading to the coil, /’is 
a pulley on tliu shaft whereby the rotarv 

power may he applied, [’he wires on (he 

Cnee of I lie dish are not shown, ns they 
would impair the dearness of Hie dingiam 
mmeccssiii ilv. 

Ilic greatest danger in the opumlioti of 
such a piece of apparatus will he (lie ten¬ 
dency of the high tension spark in wander 
where it is tiol wanted, anti In lake short 
hut forbidden paths kick to the coil. I low- 
ever, care ami perhaps es peril mail will 
prove the remedy. It will he noticed by 
icferrnce trs Fig t ^ that a circle has lieen 
drawn almost hisrviing two of (he lubr- 
holders. I Ids elide icpicM-iils a citclr of 
danger, and where a lliin muk-nal has been 
used for the disk, llir disk m iv wiv well 
be reinlorced by a piece nl stimler card 
cemented tm tr ^ face. 

The disk, whether of wood or of paste* 
board, must have a liberal coaling of in 


isM 


Rotating Effects* 


ISO 


subtion, either shellac varnish, paraffin, 
or h tea was, and be absolutely free from 
unnecessary holes* Moreover, die ring R 
must be of such a distance from Hie sup¬ 
port F. il the latter be metal, as will pre¬ 
clude any jumping of the spark. r\ Rulum 
korff coil giving upward of thiee quarters 
of an inch of spark will be large enough 
to operate a wheel carrying four 8 inch 
tubes. 

The wheel winy be set kick in a window 
and surrounded by dark fabrics, or built 
in, as it were. in a cave of suck The 
judicious use of pieces of looking-glass scat ■ 
U’ltal on the sides of the cave, in such 
mminer as M reflect the light of the tubes, 
will enhance the tfkck There is no dan¬ 
ger of fire where ordinary erne is used, as 
the ftwjf spark necessary to Urn production 
of the luminosity will hardly ignite any¬ 
thing but gas t unless specially arranged to 
do so. 

Fig. 52 is a triangle foitned of three 
Gcisskr tubes, and intended for lotatum 
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as a whole, M AT arc two pieces of mica 
urglass* to prevent any possibility oI the 
spark jumping and short circuiting, in 
which event the lubes would fail to light 
Hus triangle is shown dingrnmmnlirally 
at ^ B C f Fig. 53. nitaiiutcd tin an insulated 


Ytit, ns. 

Totaling disk* Before comm cnee men l rd 
rotation, and upon the cm rent being turned 
on toiliR tubes, a simple triangle will re. 
suit, btcE at ri certain stage of rotation the 
Maltese cross shown is formed. A Mill 
higher ante of rotation will produce thy 


Yw. 53. S -i 

I Intis, a very pretty and simple effect can 
be obtained with it as follows: Three 
st rips of looking gbss :u e cm and sec atclied 
Across their silvered am face, as described 
for the luminous pane. Fig. 37 The cm- 
sent I bee being allowed to puss, and the 
wheel being rotated, I lie triangle nets as 


Balaihtg Ejfi'fts- 1^1 


double star. Fig 54, and ns the rotation and 
iate of vibration o! the coil contact breaker 
is varied, an apparently endless succession 
of stars or triangles Appears to grow ouL 
into view, 

AUbough Figs, 53 nod $4 serve to il¬ 
lustrate a triangle of tabes and its varia* 


Refuting liffi cts. 
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Rotating I-ffntSy 


in the preceding paragraphs* multiplying 
and Forming figures* which are extremely 
interesting to watch. 

While treating on the subject of store- 
window attractions* a few suggestions on 
a display of stationary Gcissler tubes may 
be made. Starting with the assumption 
that I lie platform on which the goods 
would be displayed is of wood, a very 
small amount of preparation is necessary. 
The platform is covered with a dark mate¬ 
rial free from gloss, such as canton fhirmd* 
on winch the lubes arc laid in any fancy 
pattern, or may be scattered haphazard. 
Fine bare wire tNcj T 36 IJ. & S. is not any 
100 small) is run from tube to tube* using 
care that it does not touch itself in such 
maimer as to short circuit the current. 
There is not much necessity to cover the 
wires, unless the rate of vibration of the 
contact be so rapid as to show the brush 
discharge from the wire strands. In a 
jewelry store the cylindrical portions of 
the tubes may be covered with strips of 


LJr 


Rotating EffWts, 

dark cloth* concealing all but the bulbs. 
The Uranium bulbs will resemble emer¬ 
alds ; the yellow bulbs, topaz ; and the blue, 
turquoise—certainly a very striking col¬ 
lection of gems. A few diamond-sliapetl 
pieces ot the foil-coated glass scratched 
across, bv the whiteness oi the liny sparks 
will aid (it set off the whole. The inilfit *s 
not expensive : a coil giving a one half inch 
spark will ligliL from femr Lo six Lubes Lm 
great brilliancy. Clntlis with metallic 
threads woven in them must not he used* 
nor any id the metallic powders known in 
(he trade as 0 glitters." 
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CHATTER EX, 

t;As UiifntrK:. 

WhlKN it 5s desired to ligEit clusters til 
jets situated in hmccesssblL places or 
a mimlitr of them si mu U alien li sly, this 
method finds ready application It nper 
Hit’s iik the ctivisiou ot a hmg spark .Lining 
a number of biinicis. the gas being Untied 
on at the ninm ami Mil' primal y circuit ol n 
Ruhmkorff coil closed anti opened ami t the 
succession of sparks i^uiles thecas. Tig ?.v 

Tliere are various ..ercial hums ol 

these Emitiers, prnnmieiU among which is 
the " Smith jump spark " Imrncr. 

A lava tip is provided with a mica or 
isinglass flange midway liclweeu the tip 
and Hie hover cm l of Hu- 1 ml nor. This 
flange isolates Hie elcctnuk-ii I mm any pus 
Sibil tty of Hie spark straying a way to the 


Gas Lighting 1 ^5 

metallic pillar In which the burner is in¬ 
serted. The multiple lava tip burner is in¬ 
tended tor use where a very short burner is 
needed, also for Hash rings multiple lights* 
Here the tips arc placed dose enough to 



Flit, ss* 


gelher to ignite by contagion. In this 
case one ol the common Lips is removed 
from the ring and a multiple lava tip sub- 
stiUitcd. It is customary to allow sixteen 
burners to one inch ol spark. Any num- 
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Gas Lighting* 


bcr of merles cun be operated alternately 
by means of a suitable switch. 

The wire used to connect the burners is 
generally bare copper, and as small in 
diameter as will sustain its own weight 
without injury, the amount of (In- cut rcm 
being infinitesimal El is supported on 
porcelain nr glass knobs screwed to the 
wall or ceiling, being carefully planned to 
avoid any metallic substances to which 
the spark might be tempted U> escape, tn 
wiring chandeliers, the wiiu is i im through 
glass tubes wherever there is any liability 
!< >f i ts e< mi i n g a tea r th e i net al [ 1 i pcs. '1' he r e 

3 s a very great (lunger of this jumping fd 
the spark where it is not wauled; and the 
lit most cate must lie taken in planning the 
course Lhe wires shatl lake, fCvcun damp 
wall wilt cause trouble m ;i gilt cot nice, 
although the latter may be entm-ly in 
sulatetl from the ground. The switch 
buses fur Lhe groups of circuits tuiisl lie ol 
hard rubber* and the switch pom Ik and 
toveis be placed ^o hr apaiL (hat there is 
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no liability of the spark jumping* which 
it certainly will do if ii gets a chance. 
Ordinary insulated wires are ineffectually 
protected by the nilitar compounds used. 
Glass, mica, and better still a large air 
gap are the only instil a I ions that will serve, 
for the tremendous potential or voltage of 
the current, must lie carefully considered 
whenever insulation is necessary. The coil 
is better provided with a spring key in die 
primary circuit (him a vibrator, il gives 
lit iter control of the circuit and probably 
a larger and Ik-IHt spark. 


Ci as LiottTtNi: in Multiple 

Tito spark which occurs at the contact 
breaker of a RiihinknrfF coil is held in cherk 
by the condenser: were nn condenser used, 
it would possess considerable flowers of 
combustion. Iking :i large primary coil 
and a Few cells of open circuit lottery, this 
spark is made to pass across lhe path of 
a gns jet. which it instantly ignites. The 
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Gtfs /. ightingi 


great cart must he taken lo ensure no 
grounding. The setting up of a gas-lighting 
^uillrt is extremely simple, but it often Fails 
for WEtiit of care. There must tie the best 

jjcssitote insulation between wire and metal 
work 


Automatic f? i t tc n - ehs_ 

There are several hums of 11icse burners, 
toil the principle nf all is (lie same. A gas 
hunier protrudes fmm pie Lop of a brass 
case which tttckwvti the actuating median 
ism. Tliis mechanism consists of iwn 
electromagnets, the an nature of one open¬ 
ing a valve and allowing (lie gas lo How, at 
I he same lime vibrating- a plat imnii-tipped 
ok!, which ptm hires, a series of sparks ai I lie 
Imnier tip. These spark'; ignite (he gas, and 
a sccotnl magnet is provided in shut off ihe 
rtmv of gas, Pins extinguishing the ligtu 
Some devices use one electromagnet fur 
both lighting or exlmgiiisliing. hid ihr 
majority tire with double magnets. The* 
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circuit is worked from a push button situ¬ 
ated at any desired location, and having a 
white and black button, one for lighting 
and the other for extinguishing. The prin¬ 
cipal automatic burners are the HolUer, the 
Boston, and ill t Uarlhohli, between which 
there lies.little choice, so admirably arc they 
constructed. 

Bartholdi Automatic Burner. 

Instead of a rotating Mop-cock, as in 
other automatics, a gravity valve is em¬ 
ployed in the Bartholdi, which is held lo it* 
seat by the weight of the armature and 
connecting stem, as show n in Fig, 57. When 
the gas is turned off the valve rt-sis u|toii 
its seat, as indicated in the cut By a closure 
of the electric vircnii m I lie I urn-on Initloii, 
I wo iif the helices N P arc viivi-gi/cd. caus¬ 
ing the armature / lo Ik: lilted, thus, hy 
mentis of the stem //. raising the valve G 
from its scat into tlic dolled position, and 
opening the ga* way so that (he gas may 
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issue to the lip, as shown by the arrows. 
At the same time, (lie top of the valve strikes 
against tJie end of the lever \V t causing the 



circuit tn he broken at the >^Kirk points T U, 
resulting in a run! muons S]s:irkin^ as tong 
as the linger presses the button, The magnet 
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when raising the armature has also twisted 
nr partially revolved it. so as to bring the 
notch d in the armature over the end of the 
hook c f as shown in dotted lilies. When 
the circuit is broken hy lifting the finger 
from the button (he notch falls into the 
hook and (lie valve h locked open. 

To extinguish the dame the turn-off 
button is pressed, when a second magnet 
(not shown in cut) lifts the armature 
and twists k in the nppntiite direction. so 
that when tlic circuit Es broken the armature 
falls free to its normal [msition, closing the 
valve. 

In wiring up an automatic burner it is 
necessary lr> run two wires in ii. one from 
the white button and another from black 
button on push plate A w , Reference to Mg. 5^ 
will make this clear. Most burner* are 
provided with two binding posts inside the 
brass case, and the wires are run through 
a mbher-hupbed hole in the base. If Ihe 
push has already Iwen set in position and 
wired up, as per Fig. 5^ have the Imlpm* 
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pressed alternately, when on touching the 


ft— 


-a 


Fjg. 58. ( 

binding posts oil automatic with the wires, 
the lighting or extinguishing connection is 
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easily seized. The lighting Armature in 
most automatic burners buzzes violently, 
while the extinguishing one only strikes once 
contact being made. Fig. S« shows how 
to connect up mo pushes to «« automatic, 
one push, perhaps, being located downstairs 
and the other upstairs in tlw case of a 
hall lamp. In setting up these burners care 
ii,nst he taken tint to tend contacts or 

alter adjustment.. absolute precaution 

is necessary that no crosses or weakly insu¬ 
lated places are in circuit- After burning 
for some time It often happens that the 
burner refuses to light, only tewing feebly 
or not at ah- If feebly, the trouble is in 
battery which slum Id consist of, at least, 
four or sis cells of open circuit battery with 
low internal resistance, such as Samson- Law 
carbon cylinder, nr for occasional use large, 

dry cells- . . 

If no click is heard on pressing white 
tuition, examine all connect ions; if still no 
trouble is found, examine the platinum 
break. The platinum tip may be tent 
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the continual hammering against the 

pJatmnm tip on vibrating mcj p prevent™ 
co nta „ 01 , collar, ,,r (hat snot 1™ formed 
ierc. 1 hese arc the commonest maladic* 
0f a "»nwiic 1 mrtiers, ami « !(e rasi | y 
rcm«l,et| by readjusting platinum tip anil 
dean 1 ng-. Contacts here „, lm ,* clean 1„ 
general wiring use waU-rt.nHifotV.ce wire or. 
setter still, rnblwr-covcretl wire; f or fi X | llri!< 

fe ' t,rC * irB 'l-.T.!n.cl, U'lien 

shellacking the wire t« || K . fixture dn(| ., 

a ' f *™ pt 10 c *’ n,lt <' 1 ..lit erics until the 

diellac is <lry ami hard. * y f 1>r ,,-df a * 

Rlcctnc gns-lighlmg is frtiiir.il ,.f Iroubk' 

,f f . . **>.. .Wither c:msc 

0 findUc may arise from n .If rty burner uoi 
allowing the gas to slrik e near the Mated 
(clean ti, c burner i, nr the collar earrdiw 
contaet may have shifted. rl| ,H >!in r , 

nrcnrlerl: il f v .. win, ;i thin 

strip of ask-stos. .Milniiigh while lent! „i 

lhejo.il> utefcett a fairly gi. . 

persons prefer to ns,- tin M. of , oi] 
being worked ar..,m| screw thread and the 
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burner screwed on; it prevents leaks as well 
as lead if well done, and makes tetter con- 
lact As a short circuit on the wires will 
cause all the burners to fail, many devices 
have been invented to open the circuit upon 
such an occurrence. These will te found de 
scribed in the catalogue* of electrical stores: 
they do not coiue within the province of this 
book for description; 
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CHAPTER X. 

BATTERIES FOR COILS. 

IN selecting a battery to operate the 
coil, one is needed which will supply a 
large steady current for a considerable 
period. Although the primary circuit is 
opened ami closed rapidly, yet the class 
kncuvn as open circuit cells is not suitable, 
even though they have a low internal in¬ 
sistence, and thereby tender a large cur¬ 
rent. Such celts are only suitable htr the 
uses for which they arc mostly designed, 
lie 11 -ringing or annunciator work. Tficie 
is one ease, however, where an open cii - 
ci'it cell may he used with mi induction 
coil, and that Is in gjis lighting as previ 
ously described ; hut here a dozen or so 
impulses of Current are generally sufficient, 
followed by long periods of rest. For the 
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latter work the cells in common use are 
the Samson, Champion* and Monarch, all 
of which are of low internal resistance and 
great recuperative power * 

The reason that such cells will not work 
for long; periods, is that they polarize. 
This latter action takes place in these open 
circuit Cells* which are of the Lcchndie 
type as follows : A positive plate of zinc 
is immersed in a solution of ammonium 
diloridc (or itliumnmiiaq), am! a negative 
plate of carbon and peroxide of mangan¬ 
ese. contained either in a porous cup or 
compressed into a block also stands in the 
solution. Care is taken that these two 
plates do not touch each other, W hen the 
outside circuit is closed the asiuc combines 
with the chlorine n( the solution liberating 
free hydrogen and ammonia. The hydro¬ 
gen appears at the negative plate, where 
it is acted upon by the oxygen of the per- 
oxide of manganese to form water. 

But when the circuit is of too low resist¬ 
ance, the oxidizing action of the peroxide 
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cf manganese is nnfc rapid enough. nnd a 
film of hydrogen, which h a poor conduc^ 
lor* forms over the negative plate, increas¬ 
ing the internal resistance nf the cell and 
Setting up local act ton. 
In the best dass of these 
open circuit cells, this 
hydrogen is absorbed 
after a rest, and the bat¬ 
tery recuperates and is 
ready for work again. 
The Circuit of the Ruling 
korlf coil is hnv, and 
this polarization always 
occurs a lew minute^ 
aflf-r the contact breaker 
is started. 

In the class of closed 
circuit cells, chosen for 
the present purpose, the Qreiict or bot¬ 
tle bichromate is one of the handiest 
for occasional use, A glass bottle-shaped 
jar t /, Fig, 59, is provided with a hard 
rubber cap, G t on which are mounted the 


Flo, $9. 
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binding posts A B. To the underside ol 
this cap arc attached two carbon plates 
CC t which reach nearly to the bottom of 
the jar, being connected together on lhe 
cap by a varnished copper strip, the biter 
being in turn connected to one binding 
post. Through the centre of the cap 
pasSCA a inass rod, A\ having attached to 
its lower end a piece of sheet zinc, Z A well 
amalgamated with mercury. This process 
oE amalganiation consists in cleaning the 
zinc^ then Tubbing Its surface with a rag 
dipped in dilute sulphuiic acid, and pour¬ 
ing a few drops o£ mercury on the wet 
stinc, The mercury will spread readily 
over the zinc. provided it has been well 
■denned, and it properly done should give 
1 he zinc plate a bright, shining appearance, 
When the cell is not in nsc P the zinc b 
drawn up into the neck of the bottle and 
clamped by a scl scicw against the brass 
rod. A copper spring pressing on the rod 
surra to carry ihe current to the second 
binding post* 
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This cell originated in Trance, whence 
its name, but a cheaper form is now made 
in the United States known as the Novelty 
G renet. The shape of the jar is somewhat 
different, and the carbon is moulded, 
whereas the Fjench carbon is sawed From 
the carbon deposited in the ^35 retoit; 
but llic American form is practically of :is 
great utility as the French, and the cost 
recommends it. 

Tfie bichromate solutions arc affected by 
light, and deteriorate less il kept in stone- 
warujug$. The Grcnct battery can very 
well befitted into a neat wood case, which 
Serve the further purpose of prevent 
ing chance knocks frmn fracturing tlte 
glass jar. 

Carbons which are used in batteries cun- 
tainmg the foregoing solution should be 
well washed in warm water whenever the 
solution is changed, and especially when 
k is intended to put the battery out uJ 
active service. When llic solution acquires 
a decidedly green hue it should be re. 
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pfaced with tre$h, The electromotive 
force of this cell varies from r.90 to 2 
volts, and the amperage is dependent on 
the size of the plates, running from $ am¬ 
peres upward. 

The glass jar is filled up to the com¬ 
mencement of the neck with a solution ol 
bichromate of potash or sodium, called 
eiectropoion fluid, and prepared as fol 
lows: To 1 gallon of water add ! pound 
■ H bichromate of sodium, ini sing in a stone¬ 
ware vessel. When dissolved add % pounds 
of sulphuric acid in a thin stream, stirring 
slowly. As the mixture heals on the in, 
trod action of the acid, care must be used 
to pour in the laLlcr slowly. This solution 
should iwit be used until quite cold. 

The sodium salt is preferable to the 
potassium, owing to its not forming the 
crystals of chrome alum, and also on ac¬ 
count a\ its lower cost and greater solu¬ 
bility. the laLtcr being four times greater 
than that <>l the potassium salt. The com¬ 
mercial acid used should contain at least 
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9° per cent pure acid ai|l | sht)t||( , bc f|w 
fmm On fi|| illK the tattety 

use utmnsl care not to splash llic solution 
«n any of the ntetat mirk, nr it will rauM . 
corrosion. Alihnupl, the siiIik m ilm s „in 
non will most likely oiakc a stain. die cor 
rnsivc action n ( llir mail can hr arrested 
_ ll'c solution be 

0* splashed on u„- 

t’N HliCs tiv t lie promp| 

aj’jdUnt.. :mi 

tnnmu *n]utmn 

A H tel 1 ^ " Fuller ' evil 

/*\| b (** t Winds ts 4(1- 

=- ntlicr type III fl lie Ih 

Fit;, flu, diruiniur evil, is : , m . 

fnmi H’liif |i n sieitriv 
C,,rrC 1 tU ca " ■* for a | IHI ™ m 

t-n-al than Iron. |lie (i, m -t. bin (J,, cur 
■e«t is lefts. Tl. c diTlinna,,,,, ,„ rC( . h 

tlf£Cc l ' 1 1,1 ^Hain modi [learn ms 

J?‘ h “ |,or ' ,,,Sci 'l-is •«".'Ub.|»d 

Having a stout copper wire cast j», This 
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wire is occasionally covered with lubber 
insulation, but, as ft rule, is bare. , The 
porous enp is of uiiglftEtd porcelain, thick* 
but very porous. This Sets in the glass 
j:n\ ft wooden covqc Fitting hmdy over (.he 
whole to exclude dust. Through tins 
cover passes llic wire leading from the 
zinc, and also the carbon plate carrying ft 
machine screw and check nuts for ctinneC' 
tioiip Tiie cover is clipped in melted paraf¬ 
fin* as is also the upper end ol the carbon 
and the rim of the glass jar. This is tn 
prevent the creeping of the sails in the 
solutions and the corrosion of Hits brass 
work. 

Into the pen oil? cup is pouted a solution 
composed of i$ parts by weight nf com- 
moil salt and J2 parts by weight of water. 
EleCtropoion llmd is held by the glass jar, 
I he two solutions i caching a level of two 
Minds the height ol the jrtr. One ounce 
of mercury is added to the porous cap 
solution to ensure the complete and con¬ 
tinuous amalgamation oE the zinc. The 
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salt can be more icadily dissolved in warm 
water, but all solutions must be used culd. 
It is not always necessary to renew the 
solutions when the battery fails to give 
out its accustomed sticngth, but several 
nonces o( water can tie substituted fur a 
similar amount of lluid iti the porous cup. 
Stir the solution by moving the zme up 
and down, and a temporary improvement 
ivill be noticed. 

To obtain a greater current Emm ibis 
cell, use a larger zinc* such as a wcllamal 
ganiated zinc [date, and add a Inaspoonful 
of sulphuric acid to clean water for the 
porous cup subitum, Additional caiboii 
plates connected together and placed 
round the porous cup will lower the resist¬ 
ance id Lhe cell find increase the current, 
and also tend tu keep down the polunza 
linn. 

A new form of tins buttery was described 
by M. Morisot a short time ago 

The positive pole is of icloit carbon in 
the ouLer cell m a depolarizing mixture 
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made of i part sulphuric acid. 3 parts satu¬ 
rated solution bichromate of potash, crys¬ 
tals of Lite latter salt being suspended in 
the cell to keep up the saturation. A por¬ 
ous cup contains a solution of caustic soda, 
The zinc is in a second porous cup placed 
within the first, which holds a caustic soda 
solution of greater density . The electro- 
motive force is 2\ veils when the cell is 
first placed ill circuit, and will remain aL 
3.4 for sonic hours. "S ite internal resist¬ 
ance is low, but varies with the thickness 
of the porous cups. "I'llis cell is not suit¬ 
able Tor any but use for a few hours at one 
time. 

The 1) 1111 cell has*n negative electrode of 
71 carbon porous cup Idled with broken 
carbon. The zinc is in lhe form of a heavy 
ring, and bangs at the top of the solution 
in the outer jar. I'miuanganatc of potash 
crystals aie placed in the porous cup, and 
the entire cell filled with a solution of caus¬ 
tic potash i part to water 5 parts. 1 he 
voltage is 1.3. and the internal resist* 
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pa its* all by weight. A convenient " rtrl 
salt M or '* electric srmd‘ + ; Sulphate of 
soda, 14 parts; sidphmic acid. 6B parts; 
bichromate of potash, 39 parts ; soda dis¬ 
solved in healed acid, and potash stirred 
in slowly. When cold can be broken up 
and prepared when rcquiied by dissolving 
in five times its weight of waier. 

The chromic acid used in Rollout's solu¬ 
tion is very soluble in water, it being pos¬ 
sible to dissolve five fir sis times the 
amount in Lhc same quantity of water ass 
of bichromate of potash. I"he simple solu¬ 
tion of chromic acid is 1 pound to 1 pint 
of water, to which is added b ounces of 
sulphuric acid. 

When it becomes necessary to cut zinc 
plates, it may he readily done by making a 
deep scratch on the surface, filling the 
scratch first with dilute sulphuric acid, 
and then wilh mercury. The mercury 
will quickly eat into the metal, and the 
plate may be easily broken across or cut 
with a saw. Zinc plates can be bent into 
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nnce being low the resultant current is 
large. 

A cell with an electrode of aluminum in 
a solution of causlic potash and carbon in 
strong nitric acid in porous cup is claimed 
to have an electromotive force ol but 
the nitric acid is not a desirable acid to 
handle. 

Metallic magnesium- in a salammomac 
solution wilh a copper plate in u hydro* 
chloric acid and sulphate of coppermix. 
turc is of high voltage, nearly ] volts 
being obtained, and the current is large, 
but it is a new combination and lias not as 
yet stood the tesi of time. 

There arc other formulae for solutions to 
be used in Fuller or Grenet cells which 
may be useful to the uxperiiii enter* 
Tronves is as follows : Water, 36 parts; 
bichromate of potash, 3 parts; sulphuric 
acid, 15 parts, all by weight. Bottone's : 
Chromic acid, 6 parts; water, 20 parts; 
chlorate iyf potassium (increases electro* 
motive force), J part; sulphuric acid. jJ 


(C) Jeff Behary 2019 


103 


















tgo 


Baitrrits fir Coils, 


shape by the application of heat. Hold 
the plate in front of a hot fire until it can¬ 
not be touched by the bare hand: it will 
be found that it has softened so that it can 
be bent around a suitable wooden form. 
As einc plates are most attacked at the 
surface of the add solution, it is advisable 
to coat ihe extreme upper portion of them 
with varnish or paraffin. Rolled zinc is 
always preferable to casl, especially so 
when immersed in acid solutions- 

Tu avoid confusion* it may be stated 
here that It is the rule to speak of the isinc 
element as the positive plate and the nega^ 
live elccLrode or pole, and the carbon i'fVr 
wrst*+ The portion of the dement im¬ 
mersed in the solution is the plate, the pait 
outside, the pole or electrode. In dia¬ 
grams and also in fnrmuke positive is 
shown by a -f (plus) sign mul negative by 
a — (minus) sign* 

Therelalbn of cost of liie materials must 
used is shown in the subjoined table, which 
cost, however, varies with the market 
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Sulptwrk neiid, cfocrnkaily pure. ,a 

"* 11 cummerciAi).. 4 >ih * .1.5 

Mudftitc rp ,***--.-*-... t-n 

Mitric M . --- -.. ■' +++ 

Kl«tr«pgion fluid. •*..■ *---- ■■■ 3 

Bichromate of potash-.. i*M 

" 14 iOdl. . . ..- li 

CaUfllic ioda,.+ ■ ... 

SalHfli-monlaCr-*K--■ - .. . ..-- 7 

Claiomk acW..... + .------ - it) 

Blur vitriol. 4 

Lilhnr^. ...... 

Mer-c ut? bisnlpJiP-t*.... 

Piralin..4 l .4....t.ii*-.—-- ♦*' 

-**♦--*. 35 10 4 * 

Sl^llac virnlsh.. r . r . + . 4 . —$7 

TlntolL ..... + 4.4,.,JS 

Gravity Battery. 

A cheap modi heal ion of the Dnniell cell* 
A glass jar has at the bottom a copper 
plate consisting of 4 to G leaves of thin 
sheet copper, set on their edges in a star- 
like shape* a copper wire being attached 
to Lhe copper rivet which holds the leaves 
together. A mass ol crystals of sulphate 
of copper is filled in and laid on the top of 
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the copper electrode an inch or so above 
its top. The negative plate h a variously 
shaped plate ot cast rinc bung fmm the 
edge of the jar ami leaching about finches 
Ironi the top into the fluid. Water is 
poured in until it covers the zinc, and the 
battery is complete, 1 lie sulphate of cop¬ 
per deposits ils metallic copper on the 
copper leaves and liberates sulphuric acid, 
which rises and attacks the zinc, setting 
free sulphate of zinc. The sulphate of 
rinc solution being of greater density re¬ 
mains near the button), and (he sulpha)e 
of riuc solution stays near the rinc. Whi n 
the cell is left too long on an open ciicidt 
the two solutions tend to hiik > ami copper 
is deposited on the rinc. The sulphate of 
zinc Finally saturates the top solution* 
which has tea be paitlv drawn of? and re' 
placed by fiesli writer and cryskdsof sul¬ 
phate of copper dropped into the jar to 
take the place of Lliat which has been de¬ 
composed. Electromotive force i volt, 
current from -? € to fa ot an anipciv. The 


practical working of this cell will be treated 
ot later on in these pages. 

The Gcthms (l ? ig. fit) and the Hussey 
blues tone cells both hav'- the zincs stand* 
ingin porous cups (shown by dotted lines), 
which in turn arc sup¬ 
ported hall-way down the 
jar. generally resting on 
the copper strip acting ns 
a porous partition be¬ 
tween the fluids. The 
zinc stands in a solution 
< hf zinc sulphate, or n weak 
sulphuric acid solution. 

The internal resistance is 
low, atid the Current large, 
being from i to 5 am¬ 
peres. These cells arc the 
ideal Milestone cells lor charging storage 
Lotteries 1 squiring very little attention. 
The special Getbins cell shown in the Fig¬ 
ure has the copper made with a cnEInf, 
which encircles the porous cup. and there¬ 
by lowers the internal resistance of the 































EDTSON-LAUANhE CELL. 


This is :i radical form of the old 
rjihuidt-Clisipeftiii cell, and gives a steady, 
large eiirreni, Iming i>f low internal resist 
msec, lull is id low electromotive force, being 
less than .70 visit mi closed circuit of medium 
resistance. Ueiug of low internal resist a ncc, 
liowevcr, its output is large—three cells of 
the type 5 ; internal resistance. 0,025 ohm. 
Capacity. 500 ampere hours, will about equal 
one Cell type K 5 of the Chloride Storage 
Battery. The elements of this cell consist 
of |>ositive plates of amalgamated zinc. sus- 
]muled on each side of negative plates of 
^the hfnek nxidc "f cnpjicr in an electrolyte 
hiolmioii of caustic |Kitash, Tn action (hr 
decompusrliou (if water forms an oxide of 
7 tnc from the positive dement, which with 
ihe potash in mnihmtttion leaves a soluble 
salt of *tnc ami jiHXash. The hydrogen of 
the water acts on the oxide plates to form 
metallic copper* thus really reducing, instead 
of increasing, the internal resistance of 


is similar in operation to the Edison-Lai ancle, 
but differs in details uf construction. The 
zinc is a heavy ring suspended outside, but 
not"touching a perforated tin cylinder dosed 
at the liottOfflU containing; the oxide of ropier 
in ilakcs. Its internal resistance is slightly 
higher than the Edison-Islamic cell, other¬ 
wise llicre is little choice. The 6 X B size 
is excellent for coil work, giving 250 actual 
ampere hours and remaining on open circuit 
for long periods without deterioration. 


l ittery. The voltage not being over t volt, 
however, renders these tells hardly suit able 
for direct connection- Five cells connected 
in multiple would give all of 10 amperes of 
current, and i volt, and a number of 1h«e 
multiple groups could be connected in series 
tor a higher voltage. 


Gqrdqx Battery 
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the cell. A layer of heavy paraffin oil is 
poured on top of Itie solution to prevent the 
action of air. 

New Stan baud, 

or Roche dry cell. This cell |>o£ses*e3 
remarkable recuperative powers and low 
internal resistance. Made in many sizes. the 
best suited for medical coils i< Xa 2 \ dimen¬ 
sions, 5 1 X 2nV incites. Fur heavier work 
the No. 5 + f> X 2 ft inches, and known as 
the Navy Standard. Is recommended. A 
convenient sire for portable medical coils is 
No. 3, 3} X J l inches, taking tip very little 
room, yet giving a large output. Two of 
these latter celts enclosed in the coil case 
will gtvc with a suitably ivnimd primary 
( No. 18 to 20 ]■! & S) as strong a current 
as can he used in elect rntlicrapy, For 
RtrlimkorlT ends cells Nos. ft ami 7 f f> X 3 
indies and 7 X 3 inches) furnish a most 
desirable battery for all work not needing 
the constant operation of the contact breaker, 


f 
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such as wireless telegraphy, gasdighting, 
etc. They will do service 011 X-ray work, 
but the writer prefers a storage cell or the 
copper oxide types. The E. M. F, of the 
above cells is one and six-tenths volts, and 
current from g amperes to the No. 7 size, 
which gives 24 amperes on short circuit. 


Dry-Cell Construction. 


As a matter of practice, there is no really 
dry cell; all so called cells contain liquid 
held in suspension, and ilieir output is 
limited to the amount of fluid. One of this 
type can easily he made tti the following 
manner: A containing jar is made up of 
JlrsHptciliiy sheet * 5 nc< the edges king 
joined hr a turned scam mid then soldered. 
lIic hutlnm of aim: king also soldered in* 
Irj soldering here, ns actually in all such 
operations* be absolutely sit re the edges of 
t he metal a re den n. The jar is pa rt ial 1 yfi 11 cd 
with I he following Composition: Oxide of 
zine + 1 part; sal ammoniac, 1 part; plaster 
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of paris, 3 parts; chhrUle of zinc, 1 part; 
water, 2 parts, all by weight; or sal ammo 
tiiac, ] part; eh bride of calcium, 5 parts; 
calcined magnesia. 5 parts: water, 2 parts, 
or enough water to make a thin paste. A 
brass binding post is soldered to the zinc 
cast and a tarlhm plaic having a binding 
]JGS( is inserted in I lie centre of die cell, cart 
I wing taken that it does not touch the ziciCr 
A smal] disc of wood laid in the bottom of 
the ccH will prevent run Lari at I lie bottom. 
Molten pilch or a tncHposilintf nf pilch and 
ru-sin in the proportion of u to 1 h* pmired 
on top. so as to seal ilic cell As gas is 
generated in ilic cell, a safety valve should 
1 h? provided, eiiher a piece of |mmuH cane 
or a short length of bard i'iiUht tube, inside 
of which have been placed a few strand* of 
vvoolletl thread This class of ceil is so 
cheap and so many hirim me available for 
choice that it is rarely desirable lo make 
one's own. They will not do for steady 
current, hut only for intermittent work. The 
large sizes being of low internal resistance, 
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can be used for signalling in wireless teleg¬ 
raphy, where ii is not possible to use wet 
{or free fluid) cells. The principal dry celts 
on the market are tbe Mescn. the 0 . K., llir 
Nungcsser, and the Samson semi-dry cell. 















CHAPTER XL 

STORAGE OR 5ECC!NI>ARV CELL. 

The development of the storage or sec¬ 
ondary cell has been one ©t the most inl- 
poitant electrical advances 01 the century. 
For purposes of experiment or work, where 
a large or steady current is required from 
compact and readily [ended apparatus, 
the storage cell proves its utility. The 
simplest form was that used by the early 
experimenters, find as it is easy to nruike, 
a form of it may very well be described. 

From a sheet oE lead |j inch thick two or 
more pieces arc cut of the requisite size, 
say, 5 indies square. in making these 
ptates, they should he cuL so ns to leave a 
Strip ! inch wide and 3 inches long, pro¬ 
jecting from one comer* A (Fig. 6a), for 
the purpose of connection. This is lor 
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the reason that the fumes of the sulphuric 
acid solution would quickly corrode any 
wires or screws in the plates, and also to 
give a better connection. The number of 
plates cut must be an odd one,, as it is 
general La make the two outside plates of 


A] 


Fte. 6i. 


Fni, 63 


the same polarity—viz., negative, These 
plates me then scored with ?. steel point 
across and across on both sides to perhaps 
a depth of of an inch. This scoring is 
not absolutely necessary; it somewhat 
hastens the formation of the plates. The 
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plates fire then bid bee to face, being 
separated by pieces of wood, rubber, or, 
still better, by a piece nl grooved wood, 
Fig. 63 having a thin piece of asbestos on 
each side. These grooves are to carry off 
the gas, and should run tip and down die 
board, as in the figure. The wood is of 
an inch thidk or thereabouts, ami prefer¬ 
ably perforated with holes ] of all inch or 
larger. When laid together, a fen' strong 
rLibber bands hold the plates fiom coining 
apart. To pt event Initial run bon, a few 
rubber pins may hu thrust through the 
plates. The alternate strips are to be con¬ 
nected together in two series, as ill a con* 
tleuS&r, iiml the complete series placed lit 
ajar containing a mislaid of seven parts 
of water to one of sulphuric acid. The 
terminal of the strips connected to the 
smallest number of plates is to lie marked 
/ J nr for positive. 

This terminal is now to be connected to 
a charging current (not over 1 ampere), as 
described in the directions for charging 
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batteries, for eight hours, and then dis¬ 
charged at a rate not over 1 ampere Eor 
six hours. Then the connections are to 
be reversed and the cdl charged back- 
watd, as it were, and discharged, This 
has to he repeated fur a king period, per¬ 
haps a month, before the cdl is in good 
condition ; on the hind charge it is to be 
connected positive to positive ol charging 
source. Thin ojicrnthm is called " form¬ 
ing," and the result is to change the metal¬ 
lic lead of the positive plain into red brown 
peroxide ol lead, and the lead negative 
plates into spongy lead. 

In modern commercial cells lIns opera¬ 
tion is no longer pin sued, the pktes uxe 
variously constructed of lead frameworks 
holding plugs of litharge or lead oxide, 
which is M formed 1 ' with great Facility, 
For many pm poses other than operating 
RuhmkorfT coils* a few simple cells made, 
as described, are handy to have and easy 
to make. In sealing the cells up Eor por¬ 
tability, care must always be taken to leave 
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a small hole m the cover lor tile escape u( 
the sulphurous acid gas. 

Charging Storage Batteries* 
Although the charging: nf n storage or 
secondary battery is by no means a difiFU 
cult operation* yet it requires care, and 
one unaccustomed b* the work will meet 
many slight difficulties which may seri¬ 
ously aflccl the results. iTe-cmmetitly I lie 
be si charging 1 source is a direct current, 
constant potential electric-light circuit. 
The amount of current rttgiuied varies :u> 
eliding to tlw type ;md make of the cell, 
but we will select one of a capacity of So 
ampere hours fur illustration, 

Uy 50 ampere houiS is meant a delivery 
of i ampere per hour Jot fifty hours. nr a 
rate ul discharge equal lo tin: abuvc t as 
2 amperes per hour for twenty dive hours. 
In practice a secondary cell will not be 
found tu act, exactly as above, the total 
amount ol cun cut decreasing as the dis¬ 
charge is greater. Radi cell is constructed 
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to discharge at a certain rale, above winch 
it is not safe to go. Five amperes per’ 
hour is a suitable rate for a fifty-hour cell, 
and should not be greatly exceeded. The 
Chlniide type* however, is one which can 
be discharged at a higher rate than nor mal 
without any serious results, the latter 
being generally a bulging or " buckling-/' 
ns it is called, of the [dales whereby they 
short circuit or fall Eip:nt, The vollnge of 
the charging source should be at least ro 
per cent over rhnt of the battery when 
fully dunged. The voltage of a cell ol 
storage lottery varies from about *.y :iL 
commencement of discharge to 1.7, :,i 
which latter voltage discharge must be 
stopped and charging recommenced, 

Fig. f>.\ shows the nimucclioiis to charge 
a storage battery from an devtiiv fight cir¬ 
cuit. J he latter must lit: direct current 
mid of low tension. The eiicuil fiimi the 
negative lead runs to the rheostat handle 
Ah thence through as many coite as ate 111 
circuit (varied by moving the handle over 
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the contact pieces m cum tectum with the 
resistance coils. The jio&itive of the cel] h 
connected io (lie pusitivu main, 

In connecting storage cells to I lie mains 
the utmost care must Ire taken that the ter¬ 
minals are correctly attached- Jl happens in 
isolated plants that some change is made in 
the wiring or the switchboard, which re¬ 
verses the current without warning being 
given to the battery charger, It is the 
safest way to test the pidnrity of the ter¬ 
minals of both hint cry and maim each time 
charging is commenced. I'or polarity tests 
see Chapter 1 It is i untune rial on which 
side of the battery the rheostat or similar 
device is placed. 

Fig, 65 shows the employment of lamps 
instead of the rheostat The lamps L L 
regulate I he current flow by the manner 
in wliicli (he circuit h arranged If only 
one lamp he turned on, (he current neces¬ 
sary for only one lamp circulates through 
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ihc battery. Each additional lighted lamp 
adds to the current by deci easing the re¬ 
sistance of the circuit S is a sw itch which 
must always be left open when the dyna¬ 
mos arc to be skipped. 

Charging fkuh Primary Mattery* 

In man)' instances an deck ic-light cir¬ 
cuit is hot available for chaining purpose*, 
m which event recourse must lie made to 
a primaiy battery. The one mo*! suited 
lor the work ts lire modifier] Daniel), or 
copper and Am: coiuhmalhiu in snhiiicum 
of sulphate of copper fhlitcsUme} and sul¬ 
phate of sine respectively. 

There me many good forms of this cell 
on the market, chief of which me the sim¬ 
ple gravity f the (ietlitns, rii»l i lie Hussey, 
which have hem prcvuuisb tleseribed. 
An example will jujw Ih« ik-scribcd of the 
operations necessary with I he gravity cell, 
charging one 50-mnpt-ie hour storage cell. 
At least siM cells of gravity will he re¬ 
quired. as the voltage of cacti cell is never 
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over 1 volL, and is dependent on the resist¬ 
ance in the external circuit falling as the 
resistance is lowered. Place the six clrnn 
glass jars cm a firm Inundation, where there 
is no liability o| shaking end no dust likely 
to settle. Unfold the copper strips into 
the form of a star, bending the comers for 
half an inch so as to give an anchorage in 
the bines tone, Place them into the bot¬ 
tom oE the jars and pour in water enough 
to cover them at least 3 inches below the 
suihce, Now carefully drop in 4 pounds 
of clean Milestone, which will fill in the 
angles bet ween the copper wings, at I Sit: 
same time holding [lie element down k> 
tire bottom of the jar. Hang the fcincs 
from the Lop edge of the jar, and till up 
with water In ( inch from the tup. The 
addition of 5 ounces of sulphate of idue 
per cell will lender the cells immediately 
available, and for the luttliei hastening of 
the chemical action* the copper wiic limn 
each copper may lie inserted in the bind¬ 
ing post-hole of Hit *mc belonging iu its 
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own cdl and screwed light for a few 
hours ; or Lins cells may lx; connected to¬ 
gether 111 series, and the w ire from the last 
copper be screwed to Lhc zinc of the first, 
thus pulling the whole series on short cir¬ 
cuit, The only advantage of the fust 
method being a saving of lime when a 
number of cells is being set up. This sav¬ 
ing of time is often of consequence, as (lie 
longer the newly set up cell is on open 
circuit, the more cupper will he deposited 
on the zinc, which is highly imdesiioblc. 
This is shown by the hlnckming [if ihc 
rinc as soon ns it is put in the solution, 
which ‘blackening it h Iilli il to prevent en- 
tiiely. When thy cull is working suit isfuc- 
(otily it will s.hmv a dc-jily defined line 
between the coloihss snhilion above and 
the deep blue solution beneath. 

Gravity cells slum Id never be moved. 
If no sulphate of zinc is available, hall :i 
teaspoon fill ol sulphuric acid may be 
poured in over the zinc, which will lend 
to form the sulphate of zinc. Without 


Storage or Secondary CtIL 211 

any of these helps the cell will take at 
least twenty-four hours on a shoit circuit 
before it will give its normal current This 
cut t ent should be from t V to of an 
ampere, Five cells set up by the writer 
vEiiictl after the addition of the 
Kific sulphate from 200 milli- 
amperes (thousandths of an am¬ 
pere) to 300 inilli-ampcics, al¬ 
though they were apparently 
all set up alike ; but after twelve 
hours* short circuiting they all 
gave a fairly uniform current of 
fruiii 470 hi 500 milk amperes. 

From time to time on storage 
battery work, say. every week, 
the specific gravity nf the lop 
solution must he tcsli.d with a 
hydrometer I see Fig. 66). which 
should be put into 1 he solution and allowed 
to mine to icsL The indicated number at 
(lie level of llm liquid should lie 2 V k 
the number is highm soon; solution should 
be diawu off and clear water added, until 
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the hydrometer sullies down fci 25 & or 
thereabouts. The Inside *if die "toss jar 
[or i inch fmm the top may be g teased 1 u 
prevent Hie skills of nine creeping over Hie 
edge, or half an inch of heavy parallht oil 
he poured on the lop to prevent cvapnrii- 
cii m and creeping. When I he zinc; gels 
vary much coated with the dark deposit il 
mu&L be taken nut mid scraped a ml washed. 
When the blue 5 lone needs icplemshtng, 
drop in carefully and be sure none lodges 
On the fcinc element. 

Setting up the Storage Cell. 

Each manufacturer of storage: tells Issues 
specific clircetiims for the charging of his 
own make, but geueially the im/llmd is as 
follows: Thu acid! solution is prepared by 
mixing oim volume nf sulphuiic acid to 
from four Lo seven ... of water, ac¬ 

cording lo the make of the cull. The Sid 
plume acid should luivc a specific gravity 
of i.&2 and be chemically pure, The arid 
must always be poured info the wafer, a ad 
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sfoiriy, stirring all the time, then set aside 
far the mixture fa coal. It is best to mix 
the solution m a separate cm then ware res- 
nel, and when two or mmc cells are to be 
set up, to mix all (he suliilioti at one time, 
Lo ensure the same sLicnglh, unless a 
hydrometer is used to detenuitie this. 

A good method lo asrerbim the exact 
quantity of solution leipitrcd is to place 
ihe dements in the jar and Cover i inch 
deep a! least with water, then remove the 
elements and pour olf tlic volume of wafer 
corresponding to the proportion of acid 
to be added, and lastly penning I he lemain- 
ing water into the mixing vessel* pti'paie 
die solution, or rlediolyte, as it is called* 
Neiv elemcnls should be wcited with pine 
water heime being immersed jn (lie solu¬ 
tion, An mdiunry charge of [he elcch Li¬ 
ly lu mpiiies from six to U-n hmus to emit 
thoroughly, as considerable heat iscvolved 
in the mixing. 

Having now ptcpaied the storage bat¬ 
tery solution and set up the primary cells. 
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Stamgi or Strontiury Cell. 
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Lliu charging can be proceeded with. Tlre 
current must be turned on the storage cell 
immediately the elements are placed in 
the acid. Connect the wire from the zinc 
of Lhe primary battery to the negative of 
the storage cell and the copper wire to 
the positive. As the cm rent front a grav¬ 
ity cell is but small, it will t^ike quite a 
time to charge n storage cell nl so ampere * 

hours'capacity fully ; it is a good scheme 
to gel the cell charged up hum a dynamo 
source, and use the gravity cells to keep 
it charged ; but this cannot always he 
done, and the gravity battery will do the ^ 

work in time. As the best storage cells 
rentier but 90 per tent of the cun cut put 
into them, they must he charged over the 
number of limits fur which they are re- 1 

quired Lo deliver mi unit. 

When 1 lie cell is hilly chained the solu¬ 
tion will become milky and give off gas 
freely. This gas in huge quinnUics is del 
r oriental l«j heallli, and mi tio account ^ 

should a storage ceil be tfatrgfti in n sleep- 


? IS 

jug apartment. It affects the throat and 
lungs, and renders them susceptible to 
rake cold under suitable rii cum stances. 
The aver age voltage of storage cells, when 
tested with the charging cm rent mi* is 2.4 
volts, and the lowest they should be al¬ 
lowed to reacli is 1.9 volts, unless other¬ 
wise specified by the luanufaetuiers. 

Cells in poor condition arc liable to form 
a whit? deposit of sulphate of lead, this 
fault being known ns | k sulphatmg." This 
trouble requires much careful nursing* 
and tin; cells must be charged for a Icing 
time at a very low rate until Lhe plates r>f 
the positive element regain their normal 
gray color. Chips of straw or excelsior, 
etc., falling in between the plates will car¬ 
bonize and cause trouble* 

Most portable cells are sealed, but all 
cells can be easily seated witti paraffin wax 
for amateur use. Cover the elements fully 
t inch above the normal height ol the elec¬ 
trolyte with water before pour mg in the 
electrolyte. Melt some paraffin in an 







Storage or StCQHtl&ry CdL 

I 

earthenware jar and pour it mi top of the 
water* about the middle of ihc .surface* 
when it will spread, aini cait having been 
taken to have tile jar sides dry* will cake 
solid and form ;i jjsnid scab Then bore n 
hole with a biaco and bit or some such 
tool 1 liroti^h tlie wax and prntr uwt the 
water. The celt can I hen hr set up ns 
usual, the hole being only pmrly dosed to 
•dlour of the escape rd the generated gas. 
A glass or rubber tube can be sealed nilo 
the hole in Lhe was, ami makes a mine 
finished job. 

While on the subject of primary bat 
terics for charging storage cells, a lew ic 
mailes mi 111 l 1 u f 1 1"ti1 4 1ii11^11ve fniree may 
ntjt Ik; ainiss. Although the spccdicatmns 
issued by the mainifadMieis specify an ex 
Cess charging voltage of to per mil over 
I be total v till age of Lite si oj age cells, this 
does noL apply Ln primary cells m Ha en¬ 
tirety* Flic voltage of five gravity cells 
in senes would aggregate $ volts. noil Ihe 
voltage of one storage cell bm 2 volts, Ivut 
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ther e would not be 5 volts available to force 
tlmchargingcurrcm through the latter. In 
the hist place there is the counter elect to- 
motive force of the storage cell woikitig 
against the gravity battery. Simple sub 
traction would show only 3 volts excess in 
favor of the primary electromotive force; 
but the winking 1 voltage of a galvanic cell 
varies according to external lesistauec of 
the cell and the external resistance of the 
circuit. When the internal insistence is 
high, as iu the gravity cell* and the circuit 
resistance is low, in this case being the 
stoiagc relb the available electromotive 
force of ihe primary is low also. 

In many cases it is desired to operate a 
Ruhmkor ff coil from an electl iedight main 
direct This can icadily be done il l he dr- 

cnit lie id the constant potential class — 
that is r one cmisti iigtuil to fuinisli chit cut 
for incandescent lamps an multiple* With 
the direct duncut* such ns the lidisou, all 
that is necessary is eitlmr to Interpose a 
rheostat, ns in Fig. 64, nr to use the lumps. 
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ns in Fifj. 65- Tin- uiiimit r <>l ctnmecliiig 
up is Uic same ns ii rlic: storage cdl U be 
replaced by |3ie cuil r Using the formula 
E 

C — — ( lor trample. if the circuit be at 
R 

\ 10 volts nncl the cmi requite 10 amp-eres* 
a resistance of n dims will be requited. 
Or using the lamps in the diagram, Fig. 
65,about 20 lamps arc to be pul in cijCmi. 
If the current be an nllci tutting one, 
the contact-breaker will hare to be screwed 
down or shoit eiiciiiled. 

The i+ U. S. ,h Storage Cell,. 

This cdt is of the lead-zinc tyj*?, being 
the practical farm of the keynier cell. Il 
is to be recommended far working: lluhm 
korff coils, its mil pill weight fur weight 
being far in excess id the lead lead types. 
Ibis cell is readily t Ht ri-ih!c and easy of 
Operation, the zinc deelmde 1 icing the only 
one needing renewal, and that at very in¬ 
frequent Intervals. 
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'Flic lead deeLrude consists oi (dales of 
peroxide damped together, and presents 
quite a large surface. The zinc in ingsl 
types is of Hit circular sheet form, amt 
encloses the lead block, being kepi amalga¬ 
mated by mercury lying in the bottom of 
the cell. The E. M, l\ on open circuit is 
about 2.5 volts, which is higher ilia It any 
lead-lead combination. On cluscd'cvmiii 
work this drops to from 2.35 vnlls down 
wards. During action, when a large arm mill 
of currant is being drawn from the cdl. a 
while sulphate appears, but Ibis disappears 
upon the cell being recharged of even lefl 
(o rest. Bubbles of gas, whidl sometimes 
form under ibe peroxide block, should In* 
removed by gently tilting tlie cell or billing 
(he table of shelf iq>oii which it stands a 
smart blow. The large type No. 3 is suitable 
for X-ray work, and a still larger cell is 
made, which is preferable for heavy or 
continuous discharges of current 
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The No. r cell recently put upon the 
market I ms given excellent results for open 
circuit work. It consists of :i negative dc 
ment with kmc! jhmtjxkIc as .1 ik]K>hriiei‘ 
The positive dement is sd (amalgamating 
zinc, will cl 1 is frev from local action. Thr 
electrolyte is dilute pure sulphuric aeicl 
The potential is high, living 2.5 volts, and 
the internal resistance is o. t_i nhm This 
cell Iwlmigs lu a group winch is midway 
between primary atnl shiogc, or scctmdnii 
cells. Us construe I ion is similar In the lead 
jane secondary cell, in 3dace of which it may 
In? used, it bring rfisy to recharge an vx- 
Imnslfil cell !>y passing a. weak nurem 
through it in reverse direel ion f thus reclmrg 
mg llie- peroxide of lead grid and renewing 
the zinc and electrolyte 

The large size, hr type;. Nm which the 
manufacturers arc producing. dillfers from 
Ihe No. r cel! in (tint i| has rt larger negative 
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dement, or grid, and has two zincs, instead 
of one; consequently, it has a lower internal 
resistance—0.07 ohm—and a higher dis¬ 
charge rate with a capacity of 150 ampere 
hours, The poteniial is 2.5 volts. It is 
suitable for coil work or for sparking gas 



Kill frj r 

engines, and (nr case of manipulation ,nnl 
^ 111 r cut vret 1 is |o lie highly recommended. 
The dements arc slunvu in L’ig. 6y, Ecad 
grid L f which if; tilled hi with paste of 
(UToxktq of lead, and which neither buckles 
ist disintegrates. The zinc z', however, 
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possesses a novel feature. A cavity is cast 
in the zinc element and filled with an amal¬ 
gam of mercury, Lite copper electrode passing 
through this amalgam into the solid zinc, as 
shown in the cut. As the 'action of the 
battery proceeds, this amalgam forces its 
way into I lie pores of Lite element and keeps 
up so good an amalgamation of both copper 
rod and zinc that zincs can he used up to 
a point when the rising internal resistance 
makes it economy lo throw them away, and 
absolutely no perceptible local action takes 
place in the cell upon continued open circuit. 
A preparation is furnished if desired, which 
forms a jelly of the electrolyte, making the 
cel! readily portable, I.ike nil of these com¬ 
binations, its dedrimiolive force exceeds 
two volts, amt Its internal rv-dstance is low 
enough to advise its employment in coil 
work. 

When a storage lottery is to remain uti¬ 
lised for a long Lime it must first lie fully 
charged, and then every week or so the charg¬ 
ing current passed through it until it hubbies. 
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Where it is to be laid away for a long period 
of time, and weekly charging is not feasible, 
the following operations arc necessary; 
First, fully charge battery, remove electro¬ 
lyte, and replace by water immediately. 
Discharge at normal rale until voltage runs 
down to 1.7 per cell. Gradually decrease 
resistance until battery is almost on short 
circuit- Let it stand for a day, then pour 
off the water, and keep elements in a dry- 
clean place, 


_J 
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CHAPTEt? XI!. 

TKSI.A Aftll lltkts: EFFECTS. 

T fie cun cuts nf Uifrli fiequency used by 
Tesla in hh researches arc pi oilseed by 
elcchiral rather than mechanical means. 
The alternating cuitent dynamo used by 
him tenders a current of io.ooo altcrna- 
lions per second, hut the actual cur icut 
necessary to the pci hiEiinmce i>l lire lumb 
noiia effects has a bciiMcncy of trillions cl 
oscillations per second, produced by the 
discharge of Leyden jars or nintlenders. 
Dr, Oliver j+ Lodge* in his ** Modern 
Views of Ivluclricil j/' shows I luit the ctis- 
chai go of the Leyden jar is in judicialosciL 
lalory, the apparently single and momen¬ 
tary spaik^ when nnaly red iu a very rap idly 
relating minor* is shown to consist of a 
series of alternating flashes, rapidly sue- 
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cecdiug one another and tasting individ¬ 
ually less than One hundred thousandth of 
a second. The capacity of lhe condenser 
and inertia nl 1 he cEieuit regulate the 
rapidity of these oscillations, A i micro* 
Enrad condenser discharging lluungh a 
coil of large sell -induction, such ns cine 
having an iron core, may oscillate only a 
Jew hundred Limes per second- On ihc 
other hand, a Leyden jar of the i pint size 
discharging through a short circuit will 
set up oscillations, perhaps ten million per 
second ; mid a still smaller jar would give 
a&cillntious away up hi the billions. But 
ihcse small jars me quickly discharged, 
:md require a constant replenishing. 

The discharge actually consists of a pnu 
cipal discharge in one direction, and then 
several reflex actions back and forth, be* 
coming feebler until their cessation, hi 
their vibration they generate waves in the 
surrounding medium, similar in many le- 
specis to sound waves, but of infinitely 
higher velocity. Their length depends mi 
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the rate oE vibration of the source and 
their velocity. The microfarad dischaige 
before mentioned will have a wave length 
of perhaps 1200 milesp the small jar not 
ovet 70 feet; and yet l he true light wave 
has only an aveiuge length of one fifty 
thousandth nt 1 inch. These waves travel 
into space until they either die out from 
exhaustion or aie absorbed by some suit* 
able body ; but they possess the quality of 
resonance in a degree like those of sound. 
Two tuning frnks of the same pitch wilt 
influence one another— that is, one on 
being vibrated xvitl start the other in vibra* 
tmn* even a E a considerable distance* but 
the clecEiic waves lar surpass them in this 
respect. 

D(. Hertz made the lirst practical cx- 
pei imeuts in this direction with Ills elec¬ 
tric resonator (Fig. 68). This apparatus 
consisted of a 3 inch spaik induction coll* 
/, the secondary wires S S being connected 
to the copper rods A 3 provided with 
metal bails B B t nearly ii inches in diam- 



1 


1 1 

I 


1 


\ 
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etcr. The discharging batls D D were ap¬ 
proximated until a satisfactory discharge 
passed between tlieiu. A large wire ring 
having a spaik gap in its circuit was so 
influenced by the resonance ns to show 
minute sparks passing across thisgap even 
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when the ling was situated in a distant 
loom. In many experiments with a r+ip- 
idly vibrating induction coil current, a 
spat king has been noticed in metallic ob¬ 
jects in the same loom, in otic instance it 
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RuhmkorlT coil / terminate nl the con¬ 
densers C C Bridged across the wires 
before they reach llic condensers ir the 
dischrtrgcr A The second tcmiinals of 
the condensers ate led through the split 
primary of the disruptive cod, terminating 
at the points B If tif the second ilisdiarger. 
The secondary of the disruptive coil is 
either outside or inside (he piimary coil. 
The-condensers are of special H ign, being 
small, but of high insulation. They tticli 
consist of two plates of wlul a few inches 
squaie immersed In ml and arranged so 
they can be brought nearer together or 
I Hither apart' as necessary. Within Him 
its, Hie smaller these plates are the more' 
ficipioft will he the oSLilhithms of their 
discharge. They also fai 1)1 nan!her pur- 
pusc* they help nuHif% die high sdUndttc^ 
lion of the secondary coil by adding capac¬ 
ity to it. 

The discharger tips arc preferably metal 
balls under I inch in diameter. Tesla uses 
various forms ul dischargers* but for cx- 



Trs/a and Hertz Effects. 


V>' 


perhncnUl purposes the two metal balls 
will answer. They ate adjusted when the 
whole apparatus is working according to 
the results desired. The mica plates serve 





In establish an ytr cm rent up through Lhe 
gap, making the discharge more abrupt, an 
air blast being also used at times for the 
fimheraEicc of this object. The device 
{ Fig, 70 ) consists oF an electio-magnet, 6 '* 
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pieces P shielded by mien plains H V, m pre 
Tcut the sp^rk* jin ii|«iit^ intn die magnets. 
Fig- 70 is an devaduu and Fig. 7] a plan 
of 1 his device, 

The resonance elk-els obtained during 


the operation of a Tesla cod are very 
marked, and their study may lead to ihe 
solution of the problems ot community ion 
between distant points without the use of 
either conducting media than the a linos* 
phere. But the main use to which the 
Tesla currents have been put is that ol ar¬ 
tificial illtmtinaihni These currents have 
enabled espeiitn elite is to obtain a high 
lnmmosity in vacua by the aid of only one 
conducting wiic—in fact, in some eases 
without the utiliotiim of any conductor 
than the air Au ordinary incandescent 
lump connected U> one teruiinul "I the coil 
will show in a fair device some of the lu¬ 
minescent phcmmiusna* The biush effects 
f IO ,n the terminals ol the secondary coil 
:iu: qstiernely maikid and hileivstnig; 
lmt to detail the experiments that can be 
pc■ formed with the Tesb disiupLoe coil 
would be :m impossibility here, lie id 
L-nce is recommended to the published 
winks ol Nikola Tesla, which happily arc 
readily procurable. 
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Telia ami Hms Efuts. 

These currents of high frequency Jlavc 
tC btc " . . . ncwHiitl in d«tn>. 

pril,ci l ,al| J- frir Minnib- 
ho , they C!f crt on the riutritiee (.recess. 
) a so even a very great influence on 
e vasomotor centres. M is evidenced by 
' "«= *i" and crimhH, 

l .' Y^'r.. ,r,li »Wlt « readily „!, 

’ C bjr patient in connee- 

o one ek-CMKie on mi insuring 

S 0, V" d lCnm, ’ !, ' in " die other electrode 
a .nge inetiil [liulu situated a lew feet 

distant t oUhe,,mient,nay I* surrout..led 

^ a cml of wire i„ connection with the 
•-•ml of sufficient diameter, however, to 

prevent contact 


CHAPTER XIII 

THE *' ROEWTCEN 11 RAYS AND RADIOGKA* 

I 4 IV- 

Although the icmarkable discovery 
that it was po&sihtc b}’ electrical mc:nns to 
depict an image of tin object on a photo- 
graphic sensilized plate, despite the inter¬ 
vention of solid bullies* wns lust given to 
the world at laigc by Professor Roentgen, 
yet lie \vn\ undoubtedly led to Lhc results 
by consideration oE the works ot previous 
rvpmintnilns in ekcirkal discharges 

through VLiciii.ii 

It is not intends! here lo tract the pn - 
vioiis wink <d Professor Cionkrs, fhr in 
ventor ol the indiometcr, which is actu¬ 
ated by the heat nivs of light, nor of 
Heitz, who found that gold leaf was trans¬ 
parent fcn rays emanating from certain 
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5 j.6 u Rtirntgf n K ' Rays ami Riitihwrup/ty, 

vacuum tubes carrying a luminous electrical 
discharge. It is mainly the purpose of 
these pages to give directions for practical 
work, and not (tail in theories, interesting 
though lltcy be. At the liegmniiig of \-rav 
investigation many claims werv malic winch 
have since Ikxii dis]«wen H In it lUe funda¬ 
mental o|Hnit«ins remain live same. A 
( rookes tnhe of special design is energized 
from a coil or similar electrical distributer 
and by means of the resultant cays other 
wise opaque objects appear partially trails 
parkin, their shadows Udiig cast upon tin- 
screen of a (lurjrascit)k\ enr these shadows 
are allowed to act iipnn ft sensitized photo- 
graphic plate, ami suhserititnl development 
reveals outlines or shadowgraphs. The 
general arrangement eif aj^Ktraltts is shown 
ui Fig. C is a knhiukoHT ti>sS, giving 
not less ill an j Inches of spark ■ B the battery 
operating same; T the modified form of 
Crookes tube usetl most generally; X the 
object under observation; F the HHoroscope 
or the sensitized photographic plate. The 


Frc. 72 
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3^3 "Ratntgtn " Rayi and Radiography, 


usual precautions arc taken to avoid the 
leakage of current from Uici secondary wires, 
the tube T being mounted in □ wnralen 
stand (Fig, 72). and the wire connections 
brought to it as direct as possible No 
condenser, stand, etc., are shown in drawing, 
to avoid unnecessary complication. 


The Feloroscop^ 

This ts a fumicUshaiJed cardboard bon 
with an opening aL the smaller end for the , 
eves and a piece of card across die larger 
end The inside surface id ibis «ml is 
tmvoral with crystals id kiriiim pi a duo 
cyanide* die most satis factnry llnoirscctii 
stiInstance obiainabtr. I lie earlier llntihj- 
sco|Krs were made with mngsldlc of calcium. 
Ivut the above salt has proven far more 
satisfactory. The operation of the lluoro- 
sco|fe is simple. I t is held in tlie hand by a 
convenient handle, ihc open end pressed 
close to the eyes, so as to exclude outside 



"Rwntffi'u” K*tys <Mtf /fatfw ,-?9 

light, and with the hand or otherobject held 
against llic out side of the big; end, or screen, 
it is directed towards the Crookes tuba 
Tlw screen then a^iecirs In glow with a 
bluish light,, and the shadow of the object 
is distinctly seen mi the screen. Different 
adjustments of llie coil give results which 
will be treated upon later. 


Fiuwpiinutrs TuiM’:. 

Messrs. Siemens mid Dalske mamifac- 
lured a in he which allowed id n slight 
tarhllum *d vacuum hy using the vapor of 
phosphorus. An auxiliary luhe containing 
^mspltorns was added !• • lhe main tube, and 
(ijHin heal living applied lo h tty means ..f 
a lamp, v:i|f»r is given «df, which mati-rinlb 
reduces the vacuum id Itie main inbe. \\ hen 
[he nppusile result fa desired part ■ d the 
(iirrcail is diverted through the nnxilbn 
m | H -, and the vapor is ranged to solidify Itself 
UjKUl the walls of lUc tithe. 
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Tut C»oo«es Ti’hh. 

'I'lif must siuislactuiry Uilnr f»*r X-ruy 
work is mi* where I he vactwnn is readily 
ad just able. Reference Ut J'V 7S shims the 
Oueelt Ion 11 . A small hnllt. eoniainWig a 
chemical which jjives ..if v«|nh' when healed 
ami rcalisurlw ii when ciulcd. is directly 
connected Iti Ihe main UiIks and *nrn .united 
|IV ,ui auxiliary ml*, which is eshanslwl l<> 
vacuum In the auxiliary tnlw the 

M ilH.de is.she In the aWi-im-niinncd 

1 mill. Sn that any discharge ttu..n K li it will 
heal the hull, hv the li...nlcmhiw.lt nl the 
ralhudc MY*. The calhml* is rn.me. led l" 
a sitark pcdnl. which can Ik- adjusted to any 
distance from the cMlinde ..f the mam lid* 
n,e aiu.ilc nl Ihe small mhe is directly mu 
uecled 1 « lliat ■'[ the main Inhe. When the 
1,llie is jml into n|ievath.u the vacunm and. 

.isc<iucnllv. Ihe resistance nl the main u.hc 

heiuit ltit-h, the current l*r.-fera1.ly l*i-scs 
|,v (In- s|iarh yoiul and auxiliary hii>e. Iic.il- 
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342 *'fkUttt " fitti's amt Kmlittgruphy* 

injr | hi; ck b miL , :il fur u few seomds LiiUi] 
sufficient vapor has Uw» driven iiitu the 
main tube hi inrmm the ciurenl lo puss 
tli run i'll the latter, After this > j illy an ncea* 
sinnul spark will jump across the gup in 
counteract ttie tendency i ■! the real tsnrpt ion 
tif the vEi| h ir and imii.sv>|uviH raking in 
resistance of ilir main tuk\ 

This d-uviev presents easy means ■ T ad- 
justinji the vacuum hi main luk With the 
spark |>i.lint ul a considerable distance from 
cathode the vacuum will k- high. When tile 
spark gup is shod tlw vacuum will kt-onic 
low. The main Imlh is ahmit 4} inches ill 
diameter. anil at the place where the X-rays 
pass "n3y A of an inch in thickness, Thu 
cathode is nf ulnnnnuin. the aimdu of plali- 
mini, In starling tins ink-, it is best lo 
make the sfmrk gap al«mt -me inch in width. 
When cm Meet it I up and w* irking properly 
the main Imlh will he lillrd with a green 
striated luminosity klueuu anode and 
cal hoik, ami the lip nf the chemical bulb 
will have the shadow of the little platinum 


*'R*h'Hty;ni " Nttva -M l 

tip thrown upi>n it, I he i^iwn lighl is nuE 
always brilliant; at times it is '{dim weak, 
lml yet does its work well, A brilliant green 
light is often one of the signs of wrong 
connection, ami particularly so when the 
little shadow on the chemical hulh is atecui. 
Never run these i, r any other inks hack 
wards, hut lie sure the current is flowing 
in correct direction at lirsl opci ulW 

Ollicr forms of (routes tubes differ only 
hi form, nr arc devoid of adjustment. ami 
ihe ci'umcclions nf end. tulle, etc., arc the 
same* 

CiHN EH.M, ItKMAIttfSk 

A high vacuum gives greater penetrance 
IKswcr than a low vacuum. Where the 
operator has not an adjustable ink- n lS 
imperative that he Iwt at \m\ two lulics. 
mie high and one low. It is 1 be contrasts 
which render the X ray practice and ll.csr 
contrasts are largely governed Uy the 
vacuum, hx locating a metallic substance 
in tlw human body a high vacuum nil* 
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2d 4 " /fri/ur aW 

would be needed» that the lioncs mid deiisc 
tissue be rendered more transparent. Oil 
lEtc other hand. to make a radiograph of the 
Imnes, a Imver vacuum is necessary iu order 
i.i i get a contrast licUveen the ! tones and llic 
tissues. In general a high whiih is hcsl 
for fhviroscopc work and ;l low variutm for 
making pictures on a photographic plate 
Short ex|msnrcs in radiography are obtained 
|iy powerful rays and ennsc<]uetnlv by coils 
njiqralmg at considerable energy* In cv 
tended ex a mitral intis or where a subject i- 
miller (he X-rays For more than a minute 
nr so, a screen should lie interposed lietivevn 
die snhjert and tlie lube io avoid the burning 
effect which h often noi ieiNihh 1 - d his screen 
miisisK of a piece of canlWod veil rovrrrd 
wdlh gold leaf, and should Ik" jjMiiink<t 
Hint is. ;s connection be mu from I be gold 
surface In a water-pi pc or oilier ground 
connection, Sheet lead is an efficient screen 
in die rays, sunk if desired, a lead screen can 
he made, partially enclosing die apparatus, 
lo protect ihc operator. Hut it must lie large 



f 

1 


■ 

■ wfV#***' 


"Rwnfgai " Rtiys and RaMqgriipty* 24 S 

enough and far enough distant from the 
coil aml lake to avoid any possibility of 
leakage of current or even inductive in¬ 
fluence. lit operating X-ray machines never 
attempt lo alter connections nr make adjust¬ 
ments oilier than at coil platinum screw or 
Crookes lu1>C spark gap without hr*t shut¬ 
ting tiff current. Ucnwmlicr that a very 
unpleasant shock can Ik- easily obtained from 
Irmeiling the apparatus wiih only one band, 
h isofk-n advisable to remove one’s watch, 
particularly when using KiifiinkiirfT roils of 
large size. 

The tul>c may Ik worked until it shows 
;\ slight redness in the centre of the platinum, 
hni care must then he taken not to increase 
current, or the platinum will melt. Never 
allow the nil>e lo conic in mu I art with any 
object other than its stand and connections 
while working and Ik sure the wires from 
secondary do uoL mine near lube until they 
reach places of attachment, nr they may 
spark thmggli glass and ruin the tnhe 
In making radiographs on sensitized 
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CNAJTKK XIV, 

W t F? i$J .Essi TKI ,R A »■ It V. 

In Chapter XII. wi showed how )>r, 
Hertz caused clcclrk: waves u* pus* through 
spec and become visible In sparks across 
mi air gap in a wire ring simalcd ai a dis- 
taucc Frnm the whitcc nf fiicrgfv. The 
apparatus used, and termed an electric 
resonator. is in principle similar ir> that of 
the wireless telegraph, The minute sparks 
instead nf idly passing across the ;nr gap 
arc made in Inverse a *" coherer"' Ha be 
after wards more fully described j. This 
" coherer <H substantially consists of a resist¬ 
ance, preferably metal hi taps placed in series 
with a lottery and relay. Normally, the 
resistance is sn adjusted that I he battery 
current is not strong ennngli to operate the 


9 Virt 'h l $s Ta A;j; » ipfty* 
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relay. A wire is led front one side of this 
coherer up into the air to intercept the 
Hertzian waves, the other side of the coherer 
h put to earth, or +( grounded," When a 
wave strikes the air wire k semis a current 
through lhe coherer to ground 0’ s 1k ^ nrC k 
*ent a spark across die air gap). and this 
wave acts no the litiiigs in iis passage 
through them; m effect. In lower their resht- 
a nee, SO ihai the cur mil is increased through 
iliy relay eimiit and lhr relay armature is 
attracted to its magncl, The relay makes 
contact in the usual manner al ll* platinum 
jminis, and in its Him causes Ike local 
circuit, sounder. 1*11. or pen register to 
record llic wave (or signal). After each 
wave the filings are in such state that in 
restore them to their former high resistance 
it is necessary In give the caheier a smarl 
tap, This is generally accomplished mil" 
maticahy hy means of an ami extending 
From the sounder lever, which trikes against 
ilie coherer each time the sounder armature 
i>; mo veil. 


(C) Jeff Behary 2019 


133 























mvlinui ,U a resistance, e 
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I /t.ts Tth'gTHphy. 




l-'i^nrt-s 74 :m<l 75 Jins diagrams of a 

simple circuit. 1-"ijj. 74 tiein^ llie transmitting 
npiKiratuti and Fig. 75 the receiving appa¬ 
ratus. 

In Fig. 74 i f i* mid SS are the primary 
:iiii] secondary id a KulmikorlT coil* /? Iwn 
Umss Ri:ntls mi the discharger. /V (he kiliery, 
A" a key* in place tif the usual contact 
breaker. which i* either abseiil «>r screws I 
ikuvn; t* a wire leading fnmi mie arm nf 
lhc disci larger up into llu: air, of a height 
varying with the results desired: (i a ground 
hi d mi tied 11 ‘ii with thv other discharger 

arm. 

The coil condenser is 1cIL ■■’ill of ihc diii 
gram for sake of vkvntieSH: hut, of course, 
is necessary tri I lie operation uf ilit- JLppn 
ml us. 

tn t ig js- t is llu- coherer. :d^i called 
ihf Itnmly ndn\ nr radio conductor; > 
-i iflrgnipli sounder, or cleelfii hell: A it 

relay; A* ft and L ft llie relay haliery ami 
loenl kit (cry. rv*|ievim-L> . U a ground cmi 
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Wittiest TrngmpkV' 




V a vertical wire, as in the transmitter; in 
fact, in the station set rhe same vertical wire 
answers for Ixrtli transmitter ami receiver, 
The coil to lie used may be from two 
inches of spark upwards, dependent upon 
the distance the signals have to travel. The 
relay battery may lie two cells of dry battery, 
the Ineftl battery as much as is desired to 
iape rale the bell, sounder, nr |H‘u register 
receiving the signals. Presuming the appu 
rains set up and adjusted, and designating 
die transmitter as Station A ami the receiver 
as Sbtli<>11 IS. the Miration will In* as h«b 
lows: A pressure and release of key K setidt 
an impulse of current through the primary 
f\ inducing a current in S, winch manifest' 
i I self by a spark between the discharger balb 
at t\ An electric wave is released. winch, 
starting from J' r Staling A. meets in it? 
passage J" of Station lb Travelling along 
tins wire In the ground, it finds two paths 
through t' or f? r As the choke coil deters it 
from passing through the relay, it funk 
passage through C and sn to ground. 


(C) Jeff Behary 2019 


135 


.. U , . ,. . ,. 







































fine metal filings. TlU! metal used varies, 
according to the u|heratur l s preference. 5 lit’ 
imist generally adopted 1 itrin^ pnri: nickel 
f«»r IkuIi plugs and lilings. A*uillivr inode 
nf construction fur purely experimental use 
is hr merely cork lilt ends uf the IuIkj jiiuI 
pass die wires tlinmgh I best corks into the 
filings, ensuring. however. g<nHl contact 
between wires and filings. Mam mi's favor¬ 
ite ffirni is a glass tube tun indies long with 
silver plugs, each cmwjuarter inch lung, in 
each end, intervening space being partially 
filled with a mixture of nickel and silver 
tilings, These plugs arc l lien nit justed to 
as close as one-Uvcnty-fifth (if an inch, and 
I he whole apparatus exhausted of air either 
by means of u lending-in tube or by placing 
coherer in a vessel from which the air can 
lie drawn. As a rule, coherers containing 
air become less sensitive after contimied 
use. 
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Ohcrers arc iul 


is-- 


■ J v-* 






f 17 r t ft w Trh griipfty. 


CAKIKIN Oui KHKH. 


Pointed carlion rods cun k inserted in 
tht ink in^tLwl >»f uiml, mu! carbots dusl 
substituted for the metal filing; but this 
form is suitable only for special purposes, 
h is very dchcalc in its net inn Jail somewhat 
uncertain. 


(JutlKKhK WimirtIT l^lt.l 


, rrwii wi'li r Ins iW'l“" n “ M '}* “**' 

lulls ,-r stii:l• smli ns i'"f usnl •« ,al ' 
rinip. sudi, linwcver. m e»w' 

n<li ili;L,miii Sin'' :> r-'u-rer «,.uM mitt 

[ 4 mu :in ii|>ri M 1 il tlluss lull:, 'villi 
Irmly* (.-i.trl'UK )in-ssil«‘ "» « stncs ■’ 
lr ... siri-l 1 * 1 U. nw.iHi-«ii«! lwri- 

.. ilidniill. am' i" 11 "'"" " 1,m 

il |,, stiniv lilt v:iriiiv f’Wl'S "'' uh 
.. tittle JirtWe tiny asm**. 


Welt it m it fnr raisons, s-uk'Ii :\s difficulty 
,>f decohere nee* Mtc 1 net; lI filings might !«■ 
dispensed with and tno rods of metal placed 
in light contact. The constructs] 1 nf the 
coherer reimini* mie very much <j f lhe inicn+- 
|>lione t a sutrsfachury coherer haring Wen 
made out uf the uhl" uud microphone/’ four 
wire iutsis being placed crossing one another 
in the lottery c ire nil. in mie case acting as 
a sound InuisiintkT* whence the name; in 
the other as a coherer* 


I Virt hsu Ti h'griiphy- 




Alumi Ptuui OuiKUF.h, 


Aluminium. :i mrtul lu,s sl " 1 '! 1 '' 

trim'll iiiln laviir. awl wUi«h is w<w reaiiily 

uMiiinalik-. ra« 1w ,n:,,k *“ seTV * , m , 
present !>■** |,f »ukel 1 k.i1i a* 

ilccimiles =<■«■' mWHPu '* « Jv ' ttb,e - 

htiwever. m use .. dwirn.li's . ,f 

slijjluly larger .liiiiiwicr tl«m "'o*« <‘f'» 

mclals. 


Sn 1 i* li.U.1* Lnit UK KM. 
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kills ihl the (.‘nils nf Uvo sliding rmto, or 
causing I lie kills iHrmsdvc* tn if 1C nil I He 
rods t Fig. 77)- 


IVirtfess 7 ’Mtf r^phy. 


Clarke's Oscillator. , 


This consists of hvrt brass spheres, gtitcr- 
ally 3 inches in ilia meter, and mounted nit 
'i stand or sometimes on lop of llic induction 
coil. The distance between the halls i* 
readily adjustable by cidier attaching llie 


Tltm.K PsrtT.LATOIt, 


T kre three halls are iwL two outside ones 
connected io lire nrenii, k'ing nnc-half inrh 


receding the electrodes, altering the tpiaulity 
ipf live tilings. etc. Tlwre exists bill little 
(I i Hi cult y in Perilling coherers: Cuiisiikrahlc 
laiiiudc is jwrunssihk as tn adjustment* size, 
character, di\ There di ws- not seem so much 
difficulty Hi ditnimug sensitiveness as in 
guarding again* t external drvirtcid disturb¬ 
ances. Wing'- or \am> of thin Kheel iiiehil 
are sometimes at lad led 1u ihe metal ends nr 
electrode* <d the edicrtT for purposes nf 
adjustment, I Heir si^e and capacity ljciug 
determined by experiment- tt is tasl that 
they present no sliafp angles, hnl he nf a-dbc, 
■ a spherical. form, the K'Uer lint to dissipate 
energy« 


This is the name git ell the o'Uhnauce ai 
Ihi! ends nf life discharger, / Owing the point 
at which 1 lie electrical oscil la lions, nr waves. 
Lire radiated. 


\ Virehv* T\ r*ipfty. 
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\Vtn/tSJ I*ft'grrtf*fij\ 


iMaim 3 ter, and die middle imc. isolated fmm 
all connect ion, tif three inches in diameter. 
This Ainu is U;si mutinied mi a sqaarnte 
slimti tin- kills eiiher Ih'wr «n filass nr Nani 
niNNrr lep i l : ig I On meet mg wins 
from the scoQiuWiry uf tliv v*'il urns! in aN 
case* he run with the greatest precaution* 
against crosses. as directed in 1 hapliST \ 

It is to nisi We many different 

designs hi oscillators. Suite experimenters 
use I lie simple Clarke form. others prefer 
Mic triple halls: yet K again, others vary the 
sizes ami the relallvc si/cs of (he halls. One 
form of oscillator prc&criks ihe Nalls M W 
innnersed in nil nr vaseline r Such jueihnuls 
nil have their adhcmiK I hen (he plain 
1 *oints <if nn imluclion an 1 discharger will, 
serve h*r shnrt-dislsuice work. 

Oscillators nre adjusted hv idl ding their 
pros unit v to one auoihcr. ami should have 
i-jire given to Weep the spheres hrighl, Et k 
easy to alter capacity nf an oscillator hv 
connecting its spheres 
spheres. 


tn other insulated 


IVirtftMt Tih^hy. 


Tiik Con.. 


j6i 


The coil fur wireless telegraphy tines not 
differ frmn Lilt regular KuhttikorlT. except 
dint in [iliicc *if lire enwlaci hrenkcr a signal 
nr Morse telegraph key i> substituted. Of 
min-st, the contact breaker can 1* made I<> 
iicrfonu the same duly by retmetins Hie 
adjusting sctcw mit of rrtirli of die platinum 
on spring. and then operating the hammer 
niid spring in same manner as key. 

Transi-ating TIkvices. 

Under tins ltcad arc included relay 
smimlcT. lied, nr register, which are at re¬ 
ceiving set. They dn not differ from the 
Tegular telegraphic apparatus. The sounder 
mav I* r»f the Western Uuir.il pattern, 
ironin', to 4 ohms; the relay also Western 
I Ilium pattern, and wound to tyo or ayo 
ohms, as best suits the individual case. 

!ti order to protect the receiver from ihc 
action of the transmitter Ixdongmg to the 
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Win/rss Ti-fcgwfky* 


sslme set of instruments, particularly when 
powerful waves are generated, it has been 
found at limes ui'fpss'irv Uj unci use llifi 
receiver in :i metal case. Mara mi has pat¬ 
ents ml such devices, |>rirticnl:irly nil a 
movable simile r 111 the case* which opens 
when I he imnsmillcr is 11H in operation. 
Fdnnard Jirjinly pinced his revelling sci in 
a metal case willi t\ reel real sliL eight indies 
hv onC’leiuh of an mill. 


A tie (ViJfinPin'ftih 


The vertical wire extending from Else 
coherer tip inln the air must he iusiikUed 
frm 11 all uilicT objects in l lie he* l possible 
manner. A 'hare cnp|*r win 1 of Km, 1 1 
It & S gauge can In; suspended from puce 
lain insulating knobs, which in Inm ran he 
strung front each other by means of slmii 
silk cord or even wire. There is a s|>cci:i1 
fonit nf insubilor used 111 define ennui rue- 
limt work, and known, a« a Circuit breaker, 
which will answer and which ia easy of 
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attach men t; reference lo Fig, yy will show 
manner of using. 

Temporary grounds eau be made to water 
pipes, but it Is liettcr to use regular 
telephone copper ground-plate* sunk 
deep in moist earth. 

At South Foreland, Flight ml. a 
mast has Ipccii erected. 150 feet in 
height for transmission across Chan¬ 
nel, a distance of nearly thirty miles. 
At Notre Dame University. Illinois. 
Professor Dree 11 used a wire 150 feet 
in length, suspended from tup of st 
high dutrch hover, hut was unable 
In transmit much: over three miles, 
owing, presumably, to fact that the 
intervening country was well ptip- 
plied with overhead wires, which 
probably intercepted the wave*. 

It ha sheen claimed that earthed or 
grounded air wire* are iicressary.huI 
halls nr sitni la r ff capacities" are not nf sendee 
on I lie lop of the wire \ theory has tmi 
advanced ill at the currents do not pass fmiu 
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2G4 i Vin Lss J\I^rnpky. 

ulr wire tip to sir wire tip, hut arc conducted 
by the varying sunlit of iLm earth, No 
general tonlimillion is olilaiiuilile, however, 
and the cxjicrimtiihd raider will (bid a wide 
field for research in this direction. Marconi, 
on tile other hand, has ni'omi]dished much 
with zinc cylinders under sis feet high, mtt 
gntiittiii'd in tiny indeed, and he Ms** 

Hints it impossible to assume :i jifi sport ion 
kdiveen distfiuee id effect and licight of air 
wire. The folluiviug invesiignlhms and 
exjieriiiiciits lire iff inkiest in this ennnoc- 
liou: 

At a meeting; iff the Institution of Ivtoc- 
1rie;d Engineer*, in IkitinUw. jtfgR* lh 
I'Hivcr IjKlge showed ill at there must lie 
a cerium relative hchvctii the receiv¬ 

ing ami trail ^milling circuiK 

He placed on one side iff 11 room a 1»ox + 
(,-■ mlauiing n killcry. Wd1 t relay, and cnhem 
pnijicriy connected up. fhi the other side 
he had an induction n>il and pair of pa mild 
discharger rods, with a *\mk gap In trans¬ 
mit waves across the nuim. When the rods 


Win lfss Tdrgmphy. a fi S 

of the receiver ami transmitter were pTaccil 
parallel to each other the receiving hell was 
operated; when the receiving mils of the 
transmitter were at t ight angles to those of 
[he receiver the 1*11 either failed 1° work, 
or weakened very considerably. He also 
1( ,U1 of an experiment made to determine the 
influence of different methods of grounding 
lUe apparatus. He found that when the 
apparatus was connected by a wire laid on 
il,e ground, there was the ruipiired res|u.,ise 
:il tlie receiving station: lad when the two 
stations were situated each side or a lake, 
!im t ihc ground wires immersed m the 
water the receiving instillment failed to 
work.' It seemed to him that the conductivity 
and power absorption of ether wave energy 
hv water was too great l» allow- of tlw 
transmission of Herbs waves. This won ' 
seem to lent »nt tlw results obtained hy 
Marconi in dispensing with ground wires. 
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^leetr.-Ges. „SANITAS% Berlin N 24 

Frit-dridutraJir VM d 



Uu ]|.mi I'j lirik.Hnln^i>ii .J.;i .Fuiului-- 


Jl .. tlfl.lURJ. Fln-Hl.it,. l.nPwL, IJp^l-n. Rlls-il llH F r u M1 - >1 ■ Fi I.. 11 mil 1 1 ■ 11 j . 

I la.nr Hmn 1 . HrlllhlL,-^. ki.|„ T kni:l„.t^i Pr. I "Lpd^i. 11uL„y. to 1 I, 

HuN.Ib.^X, Rcicmik, S^hu-Hfllh, SlWt*]. &L-+ 1 11 r .Imlrisin . 

^niHlxn 1)111, I -i ■ -1" r, ■ I. limn**. Dfdjmiir, ILrllim. Uriln-I, JSiffliwAlTM. IJim am-. Hm-iUH, 

K r i I - n. 1 1 i _5 r-D. .. ftlml rid. hi nil. ml. M nUiuiniU, Bcw-Wl.. fM... PUrl., tm H . 

*■■'11*, 'i-A-kli.iLiii, T ik.ii, TFnrHiin., Ifr'nm, flinch. 


no. X. ih. :olu> 




Frdtichlunirei D. R, R* 


RADIO LI'X 
RADIOSTAT 

RAUIOFOK 
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A L L G E M HINES 

....... 

Hitrlilivri.. sind cLekiri sidie Worhsektromi 1 

sehr holier Pohvivh^iiEilil (ru. ein hi^ awei Millmiieti 
in der Sekimde). welrhe dnreli das I'ehlen jrder Yerven- 
reizwirkumr den kcilcnden liirillufj der ElcktrizitiU vnir 
horhetcn Eiiliidturig Imtigeh uml eine elnermo ^ertvolle 
vie \ irlseitifre, dahei ynlljo; gcfakrlo^c Rehandluii*' deti 
Knrpere, in SonderheiL tnirli der Hum. in it STuehlrr- 
(|ueii^slrom< n (sG^f'iijmntc IVArsonvaHsatinnhdlorhfn - 
(|uenztli«dpiO) flatten. Mil TTillr behonderer. dim 
yer^diiedciieii Vertycvriduii^aKweckeN f.MiUpre^endeii 
Clasdeklrodeii wertlen elektribcheI' Link en- uridGlinim- 
lielit''inlndungeti erzrit£L, die In i ilirer Emwirknii^ 
ill tier I kill I um l im eirir iseHinierzati I lender 

juekre izlinrlernrie mid zii^lcicli artre^endeWirkuu^ 

im Siime finer beseeren Uureblijtilung .I Kr« 

nalirun^ 7 finer Vermeil rmi;" den ftmieratofl'gchaltcs 
uiid einer Resellleutii^im" des StoflAvcch&fil* enL- 
fallen* EmllieL Hjiielt die hri drr Anwr inlmi”; <Jer 
HcichfreniienKetroiiie anltreiende WamievdrkLin^ 
ihenmie} sowie die Uzmibild iijj^ fine wiehli^e Rolle. 
* + * 
Die /aw hetjLirmen A mvend i mg der Hoehfm] iieiizdtr"mn ‘ 
erforderlitihen hamiliehei] Apfiurate =tHLei] wir in uIIl k ' - 
Niein bewlibrleu Rmislnikliimen und den vereehiedenen 
Zwecken imd Anschliikmoglichkeiten oit^priek nd in 
den titu'jiHlcheml Leschrii’hrnen An-diihniiigen fe i\ 
die oJine Au-nialnm- so kommiieri dud, 
i Li ft sir riiir nrlmliEr Sirlirrhrh 
gegen Erdsehluh bieten. 





AHc uneere KoiiilfuklimicQ *mil erdaddulifru D. R. P. mid duller jr?:ftilnr]n ih. 



her „RADIOLUX“ 


IIIIIIIIIMIIMIIinilllMIIIIIEIIIIIIlIhlllllllllllllllMLillltll Hill III li II llll illlllllllMI IIIIIIIIIIIIIIMI III IFII lllll IEIIII INN lUIIIIIM 

Der „ElADIOLUX w hi iiin ki^Liter bimdKdier* [eiclit i'ni|- 
xnftthremW A[>jmrol mr li'^cupinR uni] Auvcudunj! hochfmpicnter 
tflFijirm, drx in □Lncun zyJindriachen h gtaietizeitiE aEf HfinJgrilT dipn*n- 
dm Celia u at* { Hj^Mb i-llmnikdrper) aliu TcSlc: niithaJt, ilir sjHi midi in 


Diathermic- und Et^gqiimitnwi.tbii bcfiDflcn. Die den 
vi-r>.i’|ii>TlrTii-n rlj^padcn C U*tkktroden »ir Fiua^uiie der 

(xiinimlidil- und Fimkmflntl&rtqngmi verrtpn dirckt in it dem Apparat 
in YcrLlndun^ li^iinidiE mid sind durdi einm eiiiitndnm MandgrlfT 
aij^fidiafilhar. \}\k Sllirkei der Fntlmliirtpm ist durdi dan hteli- 
Rflhraiiho in noiteo repdirrhar, Da AiixdiluH jin jedfl 

Lidltleitung iGJeieh'- ndnr VcchaelUrom) mltteldt Aniirih Ju tikuhid und 
Striker rj-J’ihl^i’ii liiir le iHii [5ejjii[ii Im=J llf:i-irll iin^r die AnpuLe tiff zsir 
VarflkgUnfl Btchrndmi Spanminp. Drr Apparel w|rd in eley^iiiU'iii 


i! 


A!Jf imncrr Kniutruttitmen Mind endnrhlufifrri l>. IE. P, mu I duller prfaEirln*, 

"" | 

EUui Lind mil 4 d^iipdidriyec Elcklruden pelieferl, has KfiM 7.um 
Ildn-iljjHIl 1 fulirt kulnc H^hrti^iimirig. wiMlun-h dir- fu>i 
hli'iddiirip Vi‘Fmi^li,-n iviiil. 


der „R4DiOSTAT“ 






Smi rin HochirnqriEni-Appatirt, deT Micih vnin dem ...Kadiolux 1 " dsiHLin:l:i 

untcrfl^hflidiMt, <Ahti ntralilspnlA,, Pritiilir^pnle mill KmidftEiN.icm- ^fitn-rml 
Vim el minder unlerpclimdil Hind, lllld v.var liHfimlLJl sieh die Strjild>pulr 
in den m-Ih Ei li. Ii t ■-ii 11 ji n 11p,i-LlT h KjondePMtor und I"rii 11 LLn-fnj11 - ■ 11 l Tj-mh- 
porlJtiieicn dca Appisratea. hn* kulul mini I Ini id prill liilirl keinr 
I InH'liKpLimiuMLi;, wndin-eh 1 1 if liUti^r SlruUiin^i lermiedhii v.in|. 

Dt'f Ruilinskil kauri iturli nul Wunarh 111 iL 1 1 iu- 
hi j 1i:iUiiii^ fur I 10 itmJ 220 Volt werdpn 

mil ilt'P Jie/jfirluiiiEiiir ltaiim>lal Universal. 
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Alio ijjiarii- Ki>m-i r nk. I iii i 


,-iiiiil ♦'rnJHJihJutlrtj D. li- P. Mini duller gofahrlus. 


Allp unifUC K ihiks-L i'llktiun^n -iriil etd&djdiafifriM If. ft, I', uild dalifr gidjilirFoF, 



H^pvtuhl ^li-innijftiirkc ti Is au*rh Uiit^rhred]nri|iriKa}i] i-mrl ffir '■irEi 

regulior bar: bmHfi Sid Uadi rail hem liier^n -1ml br:r[i4oin zn bedifim-e.. 

ohm in i Apjwir?iL ungebrii uhl, ivu aidi atieli die loiolil il^erJirhc fi-o- 
IjraHeliwuiwei&uuR hofindoL. I In „ir:iaJiusiH.L“ ihl L-rdHebbilUi-ea, Ujpn 
■in jede LidicJailaarig migo^cEiloayen sverden mid ini liar Ckicli- uml 

Wedibelalrum zw benmsfiii. Iki l-SI»« r»t r id unr die TTilh-t- tlrr 

\pt 2 ftpanmiTifi; < V n-Et) .nianiidjeri, Dor 4ppavat vird vmr ira eJ e pan torn 
Ka&ten rnii 5 dtr frcJuaurJ il j dial mi HJekUodeii |relirfari. 


iirilf’Fisdaaidal -a 1 >-l a Viprti FI ad kills" Lltld^n-arllOf-Cit^ rlurrh seirie krlifti pel'll 
minora. Jsngeren tklinurdu 1 Hol-Iuiiju'i impendc Kunstrukticn. dumli -fir»i 


^RAUIOFOR l c - 

zum AhrcliluJi Ait (Jlfick^iroui 


DEK „ K A I) i 0 F 0 R “ 

iiiiiiiiiiiiinniiiiiiiiiiMiikiiiriiijiiiiiiiiiriiiiiiiiiiirnjiiiiiiiiiuiiiiiiiriijiiiiiiiiiiiiiiiiiiriiiiiiiiiiiii;mi)iiii iiiriiiiEiiiiiiii 


jiniiL-ro AuafllLrLin^ icnd lai-lmre I O'ktUnn raaid i=:| bctJUIldorft fiia L lion 
ftp bran Ida [rt tier dl'/liiollrLl lllld >-:il]lia.L , *t!if:]la'aa Pna^i^ efALfJLLOt. 
I *<i Jj l j neilli'£]]^i ? Aaicardjunag Jtr Jlll ,.ltadii>iu!t' % urtoTflrAhTAi;hr cii TciLi; 

rjT“jim piatefaemon doci i^-Jirjiadi ipIijcc UiJler.Lireeh.uni' nirhr 

iiljer rtwa hud be Smndc anszmlrhncn mu nkbi ftelbbr ssu 

jolicm. i la LI ddi dor Apparal PvraiU, erwkiriiipri unit ilnaiiareh poaehadigl 
wcrdcu ki>ii iair‘ ¥u siiLtl beim ..Rad in fur' die uvtfrriiliebsTPn. \ [ -g ra I- 
J^alr' in rira^LU tcBflllderr: ri., riia- 1 lir KaiLOl bktniidpii. ekpUUL IJIU&Lfei'UlirLL'Jl 
HnlsliJi-i.lHrn Prii.imlumP. nail dem dcr naar n-o-cll dftr A i a fain limn ili-r lAf-lm- 


JtADIOFOH 11“ 

Z11I11 Aai'i'liliafi 4apa Vt‘i*ohlM.:l}ftriHll 

s-puJo dicaicmJe bikkiruilenhandfiriff Tunis I* eiriirs liirgHiiLLien Kabfil* in 
Vftolji ri ilia i a 4i gob rad st wlrj. Wir Iki'cra dr-a, dun Ilia 11*. Liandliebrn mad 
leaeht LLiitmfiLlairania-n Apparai, iter rmitnUi tjt(.ekkoutali.toa art ji^la 1 
9 .rrlulf-ariijiir jini^cftdilo^s^Ei vvisnb i n kauri, ia- Jen Jroi hiiir li^ 1 - 
H“il i r icbraim A u ^ It j Li rnnp'i'ii. 

Die AiLMRilmms il„Kndiofcr I‘ i-■ i mar fiir ^Leicbeti'cumaaiflclalaaL'i 

piaa+sr ..ten. Ir j i RefttolInh<ijnnru[fobrndcu 9 . panrLianu; vprrwrnflLwLr. 
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A.11H HH^r* KrvnUtrnkLifWlfiii si ml ^nlsdilnLiP'rei I). 1: K unil ilall^r 


li-fTTi h'/liIkLi.' Li ist hei dipfipm Ty[> Fj^M^odwa dlt flctrcnnl d mrli filin'- 
b^re, iii]Lj^r=!T feine K-firuliflKfJliiMkfili <\e.t A^pliluil wnssLiii'fcp ilulI tier 
'Diii^rhi^eliuiigriralLl. I>*r Appsrat TviH, ^tun niehiiv andere* v(jrj«- 
*i.‘ li-oUr *ii it G dastipckttrifLe-ri, in d*r jinctlidnic rrn^iv urn ]iilnfif5£Tm 
■vprwimd ctcn Eldctrodtui mjliufisrt, dio bri Nidi t£*|-i vail h’Ji gcacbiilisl im 
uurfii-rtiiliriu^en “ind. Ih^ huhcl mm Huml"iill liilirl krLit 
lIochaiiEmuiiDS, wodundi <ljc IKstiffc Stwhlun^ ^fuikdc:D wiy* I. 

Die mil- fill 1 WWhi^eiatrcill-AeiwLlii.t btt-ilirmrjt|ij AlJ^fijbrLiiip II iat 
mil dtr be\itibrLcn h hua 1 nur kleincr Ltinnmfiimiirrtfrn T.i'ifidifunkeci&LreL'ku! 


1 ^=. _ ,v' 


■ 

sO:. ■ I 


: ;- rr . 




„KAMOFOK 111 UNIVERSAL- 

Kir (rJui;b- und W ccliiitJ »1 ^ nn*AnsdiliiB allor 
Spaiiiiiui^M von I 11^1 Viill 

n«BgeHjhM 1 il T ili-r audi in uri-,i:i^-.n Diadicrmic-ApparHt'ca zur Anwcndnnj 
tom ml. Dor Af>f>Jtr 4 it cm bait dc'mi-jnl apmelnHn] ninea Ueimen $i 4 ibil*n 
WI'l.iii.i&Lromiiji h£ 1<i rmatOr, der in Verkin divnfl mir. rJei- g^naim ton 
Kti iik-matnvke uino be^ond-m: GJeitfjIllSJil'igkeil in sadncr Arbeit. ge- 
wiihrleidel- Di'' Rfignl imrang iTi:r Ap^lilmricDEaLSirlii■ in dirJ ^rfoi-drap- 
I i l : 1 1 rii (jrciizen i j rfolirt dimrb UciSliijiJng ranee. Drchkriapfet;. Der 


AL Ih"- U 11 W 1 + k ;:■! 


rtirid erdydilufcfri.-i D. It, P. ujid dab nr 


Afjparal wird, ivcnei nidm and*-™** n. rnii b in Jer ■■vh on 

PraxD ji pel hfiilfigst'tjn v or ivcndeteii Elcktroden pdiofpvt. die ivii IJeekel 
uiLterErcfcradit fiind. TJrr Appall ennty'UaJil ein<; boiiondcry feint; 
Rn^ulini'iirig, Km i KratalhLng iet die zur Vcrfttjifliiig fltfdnmdfc S|hannun£ 
Ijaa Kabpl zijtti HafiflaiilT liilirl j L o inrJW|Kj|Mrnii^ 
Modm-oii die liipfter fSlrmblunt: vcrmieilrD wird* 

Die T. lviveraal - A iiftf ijlin III rL^ K Kudi affjr’ 11 Latin uadi IStliiibcn 

an WckL- o'Ilt Wci'hiidiitroiii mifi an a I It jiwisL'lieii 111) mill 

--"ifI Volt IkgeudHi N^l^niMuiiiiiu^eji TvcrdtsiK eu tbiis 

sip n\i\[ 1 E>ms.J-mi> fur die arztlichc Anwendmifi am KnmkflnliftLL, l iJr 

flic IVfitrialmiP ai]f n(»D^ri 11 nil I'iir 1 1 Ml] Pv£Mirl tigntit. Dct Appnrtil 
ist mil oiaoiu tirtileiligfn Sttckiii' fiir die L'msdialtimji aii^einialetj d^r 
C3 dlU'dj H’-ntlprOHllCEj r] l: Wa.li I nl f:r Kh'j n Lali Lf- ftnufisflitllt, dm jin¥*.'bliti 
an 11 Cl ■ I .T-IJ V'H'Jl mi Mr iih^r w.n loO-2.>0 Vh.iI( v-orzunclnn or. Dip 

Rcgiilicrnng in drai nrfbrdrrlirtim Ixrenzen (srfnipp ^IlhlJj iSeliiliguiig 
DreJikrivptes. Di'f- l.^forung ivenn nkhtf. andereF Tor- 

gosdicu. mil 6 dazustcboii^on, in dor ^rzdieb.en. Praxid am IkinJig.sjMi 
vPi-ivMiiHJtitri h!li j ktrinlim. i|ic im lloeknl hIms A|i|miHtc6. imccr^obradu 
nind, Dafl K a hfil 7iim llamlgrilf liilirl Lpiiir- HcnjLu[tnjiimiuff. 
TtHMlLin.il ijk liislii't [nibliiiLg vrrmictk-Q H-irtl. 
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•hr Jilcklradi 


A Lit mu m* K'JLWtmtiimiffji sjrii 


i .-1 ■ i] rin■ 1 1 1 ■ .j L : : li ■ t? i D. ft- I*, urui duller iiei'uhrlofi. 


Alio uiiNf-rn ti'irih-LrukI h mrii siu-fi 


^Ie« ! 


Neou- 


JRotc Strahhmu 


Neu ! 


Elektrode 

mu.. 

(BcachrciLuiig 
siehe 
Seitc 24) 


ANMERKUNC! 


Dio hii-l.ii hill iL-r tJivtriKl-jn h-ih Jti* ]£ur«k. caii di± ±:nnpc(-D I l.idib-tqjiiMiistpflui* 
I: ILL jjl J.NL SfcJltn. wfikfci- kcl’mi.l'jl \ warden tOLLhs. :nr valLm Cu^tnlil' kammen imJ 
,!f!^ nkhi ^liQn m d«i tsr.EsjliL'jji^stffJJieii vault a r iii-H.i<Un- 

.. □.ldk Wm.-i-I .. Htlaaiwiich^ngEiil -ii| jJLn-luvI. 

ii-L Jii: ilyi:LJrL-nuHiiiii-Pf‘hniHJling intgCIT Fp?T 1 CYSgcfuLr mu unLLrluy^U-Jl, 

El i sr dilT/ml - ~li fi lTi hr M, h r nIS buLr. G?brju:b (Lei Kjiipi'r>ijiJil**ri. I!Ih k n-4irl#,n deT 
Un-k.nbalttT ► or ilnn KEnfnEiTt-u Jh 1 EIvLu'uJm: tjjui ju.LiL Linii^ l;i.-Jlt.1i.L Lj; t urti naiJ; 
deni Kinhilirrn i;t d».'I Stbaltcr Ijogsam :ui:h rechu in d'thtn, hi; in J*t Hkklfcdi 
.-lie C^LnuDLicktnitLadLiDg^ii ?i-Ml;u.b. 


scbaLccr puna zuiiicLc n.idi lihis ^diehr :st- 

n.n R?irii_qi_n syn^Le njtsi-nlfikfcn dci Itlcl.IJi.>n v-.p 
Hijsser btnv- l-ysol 4 j.l -.-1 ^jcubnl vtipucomroiin- 
lm WfliH-i'lHwl iljipf dit 
■lUIHli-rwli l.«ir|llir nl Ml I niiH^viiiil wh 11 If ii, 

K.lflhn ADdurimgun jn ikr Konth-aMiim yyibEbattm 


],iuu.-nrir.fm Is-c-ifeD' 


^rdsMiluhfm I). E{. \ \ lind JhIkt luHrauxliiH 


(tER U AUC H S - A IN W EISUNG: 

iiiiiiiiiiiiiiiiJiiniiiiiiiiiiiniiiiiiiiiiiiJiiiiiJiiiiiiJiiiiiiiiiiijiiiniiiiiiiiiiniiiiiiiiiiiinEiiniiiiEiiiiiiiiiiiiiiiiiiTJiiiiiifiJ 


7 |i Ixii iJr- 11 :irhj Hirin'i.% ie - 


ri.- I.I^rl. rtiir.- iii, T :^--.biloi:i 


1II» L-.-wI j01TT11ELt-Ll-ml-.- II ir t luLL J.'. m -\l i-ImJI Ll i I jo itu nu Jc. 
i> lirii ml I ii:ln- I uuh '.-irv;^ kIidLijli. :o iL-jIi '.Vi Hnrtf-in rrilf T|n- 
> 1 -iL-JcE, J IT I'ijii I ii:rii II^T 111 r ^i;ll 1 H" 11' uni il r -Ijipril lii 


a) lJirckta llehnndlung. 

Die- EL'llr-il' 1 M. in-l nim rn-Lm-ih.-r miri-r I. i.-li If ij| Ti-rn-ifr -ilv-T il-ci mil L-:iluliIiLimJ:ii, 
vi .rliff +-tWii: pO"- JIihIpi-L'i K. iii |lll I ri I ^i>IiLh±iiim. b-Hilun-Ji nxrli l.jnfeliulLLJIJr «n& JIKCTliaV? 
Winr. k: rk n iijj iPIulIjl-j lJ.il- / uO-h- i? A^|jbL nJt iuu Jul Ho AfECquOliu-^Tl.irv, n-nl -Inr 

rinli-lU:ii .'ibmjili'ii mlriLc iHcik <Jilnr jImt In knrA>?-i( AJij -i r-J. n i i vhiii ill-: ll^in yrl ■■ Inin. In 
kCElemii I :hII- I ri li ei Ml- IkIi IiuIIi: h-niiLi-itlul Jini^ ri n . ,li:n:n ^ii n—■!_>.: ITrilt hlC'.llUQn ln:i ilc& 
vi:r.• k• .CjiKca IniiiLni hIU im:iu LcbfflPli't "'nrl ii’-'ch •» Jcr E -ilOT-P I .!«■ iqi nnHnn onH.i-V 


li) Indirektc Itdianillung.**) 

I ii r :limr k-i.I . li - ¥. i-| a I Inl.kl mill: l(. E. j- JII liil mnJiN tvhIiI-ii- i-I k ■■ ThI I- 

di-kl-O l«-it b i^B-n 11 Jti^uuujUOj JA.-J riu^>^lTr wiiVI- 

IJi+ in Krli.iihl "-Iriil. - nmnitl mil ill r iliiM'in lTuii. I'n EHurwknh-i'I'Jijriil, 
Miiil. j-^u kv. 'JS_- EluklruiJi- •[l if]L'j AIjL n nnvlc- 131 -vjil'i''rvH ill r Aiifiiliinlnli- mil 
ICUlld^n. ’I 1 ^11 E»TiiJIlJ.(]D3ea EUriJl-r-nilll'n . . t;i-ri II^I-II I). Il k II .lA-ilcn ^1-r ■ I| r-in- 


/-■x Iu■_1 1 1>.-l i jii LLc.Ji>:i, :LJrii_v LJjud 'Lira I k Lm.il.I>:Lii> .n. i 
r.rftf- il-"> l f .Ji : «iri‘ii Ubibl. ..hi h-'l il^r ■ikrJt.liii uk indL . 

I JILT irl III rulHMin. Jn Hi-^JI li'-ri-rli rau^n - '.-'.'r ll hr Iti'li.im] 'u 

d[ehHi, mill «sc wtnu iie EL--i[L(Kl'- r nit i>tii K-irp!^ m trairn 


■Htfbt-i], nml «-rsc wdjiu iie ELatl>- r nit i>tii :ti tniuBdojiB fwiiTfichi womIi-h -i. 

l?ii n n-in rjub ■ J 'chr - 1 !!" ilrrh-n. ;K- i-i .. ^L- i.-h Ffil If. bin beqininHw CLJliC^l vI i E. 

\jj-I. i-i rnl|;Li:r IkrliiunJJ uiij r.Lini JLr lEruuLLcr^ Ili juLii: ujili* iiurli Jink- ufilrflu 
mid ailL' S[^^kk*n tiikl 4-.UJ i|it --L n-J: Ii In lul n| !Wm< . 


i ) Ozoii-BMiamllimg* 


I'lir -. Ummu-Uh-Iilu.i1 Iliiji “ml 0 i (' i - C ti'i I ■: ill Li r '> r [-L. L. - l l y.-L-. j-r-:k- jji;lti- Llhk-rJ.Hf 

mi- il- =11 M 1 1u .11 'LL jc. -I—n l-Ti:r!^- m m i-K- .r ■■ r air^ihhiMi mqiJ mf J.ira Ti L ili (llC-lifk. 

1 lu nil Mi-il jilt ll 1 -rK- i .Jin ll-il 11. .-Pi Til -klirj]i-i.l il Kiy. T .*-i-'i|, lyi. Jn*[ -h'h i krt ILUJl 
ik- ■ ‘v -i-ni 4.in. u-ili r- m[ ilii: Ll-uIi-u OIivi-ic .1 vj oliL-Itli Irillm. ll jl-.l:l1o. iIL Ilmi-mi-i- En.Lri-nn:ng 
Viv|i > !::■■ " h la--iT3iliri- imifn fi-Tinlirn ll'itiI. pi. 

1.1 J-v T.-i-.rH Hinij l-Hrlli^T mm il 4 ■ mm il t T.l kl rn-Ji: Li dim I ill - ... ■-iit(5i 

lulifSUTlH, r-. ll M-i-i-li. U I ll-k I.'-ll U(;iLDWrn . Hu- in fTl'ilM Mt-MTi -rch DjLHHrilJd OifJli « in I 

1r,i:.v-.i iii in-1 -ii i !■ -1 -11 ZUjcu nLn^witm ti- 

|Ji-L .. l’"l -.1- rri'-li r.iri I ini mil Ifr'Hii r: hi.. 4^: ! iitli, vr.-l- l-.r ul> l.nJililLri null k- r Anf- 

liiiUlQB- fini^r l ii,|ili-n (n1 1 :49hI .w'-l I Ki.-ll Iri inii J.-l. Llln'iL;, | ■! i,i dlHlJ. 


-:j MLii.-huL. \lbnthl. ..[lie Hfrliolii* 
- t :i l]liLnln i‘Ji , hi‘ Anv r-||.Jii ny ln-i \.-ri 
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Wlc. ijri-i^i-e Ki>nMrukisH>nc[i amd crd&djltiGCrei D. R. L 5 . und duhrr gefalnrJcw^ 


Alii' liD^cnr KnriRrmiciitmun Hind crrlH-rlihilifvci D. R. I', nml duller ^efahrlo-L 



tJcktrodcu zum ^Kadiolnx * 4 
Kadiostat M und „Kadiofor“ D.U.l 


Kiiih: Wfififntlkln; \ r crbfW«nirtg niriHh^t 1 jl&Lril1I*rL^ri hleklrmlpn 
Ijcal-iiht ([uijn, tin i : ; (U'itli LeJjni sdu.LU t diirfh. Anhrin^iin^ rini-r 

ripii'-jilr Ini ImiLTCh lifiF El^klnuJi 1 urn 1 >Ek $ fqtrh ■rrt^iV.T 

wiih rinc: rnwme VcrliUi^iiiig dcr b-iftk-rri"*-Li Elnllroilrii mil 
idoiclitiu i J niH tickulil. 


H. E. 10. Koudoin-vh-.r- |Vcmc|[tImf'i 
Finks--. iIh flJi^hr- ELrkuM.liH ilimir star 
£jiliuisuy>:ij U JiuLi'lluiljj Li':L_\r Ju^uii Jfl 

Inaeioi EOipwl**l-j 
M. T. t'£a. 

K. K. yn, Enra-plinrttiHiie EJ^tlrcie ijt 
Tii:liHiiillijnc c Tm£mW nnuchliiljMlHr 

Lrcillll. 1 Jjl'jI -I rl Imm (FsininLrl ill.) 
T.i< OJIduh^ null £ui1c£^il iiic4JIhl- 
iu:nl!ji ir^nkte-j Wlltln 

K, T ., Jl. Hb-KLu.'|iI n'.|'{'£j-r-Ji■: lilftklMtffc 
d- li'injHT* Aujfllluillljr) 




KhmI^--KL tf k I rinl-i: 


■ Mill 1 1 lirnrL-K - i.i rrrl* 


|J1L|] I^LjiJI-LLFj.LLoJi 


[■liirli i'ii ■ lu kr!iLYiTpf-EI :■! c cJc 
KuL'iUD- Ilf I K rh I klh|li-I II l l- 


LmUl'C-llCeil 


Hu'lisn^l use 


a. Ei uLi Lii_iLi 1 :L; 1 

I'-i-.-.lw.-rt'l 


■ M-pctdflnm-ITlnfctTi 


T.':1lVtl-: MoinliUfiii-UnilJtcr- 


Etcktinit 


JjmLujOii (.iiu aLifccwbfn Tudr A-sj 

Cbiim-prir-.!" Fv-KimI*--i *vh 3 i I )ffn im^ii 
»i>m Amririimui mk-j Lkmai : iLlx Clu.- 
Eiiiiii li:L jiL SiiYtiii EebLguus ton dec 
Eltk:ifoJ^ nhneTimbwrj. 


R. E, ;A, OhieQtltkjiniilH 


■JLlolu»iLe 


ESefcccoile 


-liLe-kEEodf 


, r, a. ^ipfK]il-l-!^i.LuL ELeli nee* 

H !■ miirrliiiiJulbflllflITH|aT1^ 


i^lr-lldD-IiLekl i fill 


Kihiiidi 


Fi. >. 'J*. li' LUieiFjhliJJnl I iin^w-Kleki niiln 

mill ■■'£[[Lifter ri li 1 1-1 llsii:lis: 


TTiJ-juukltT. , i iiitX-i-I irf-i-lili 


L1t)(Cni>flH 


H. 12. oi. M-r-laJL-E h i 
tupJwr* H^rDralu-c 




-LLcLLjijik 


K. E o.a. Ja-iuJI-LiNii 
hire™ Unrnrtliri- 


IM.'rii risdii 1 r.-* 11 1 i ■? rt i 


Id 
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mianrf Kojcii*Triikiiuin j n blih 3 (’rdscThlu&frci I). I{, P, und ifaher ^ntahrl-i 


i^ranr. 


I. Si :h ihiil i i‘itt p ll kk< 


■1, Lit:iiinH]nnp dca JTaarlmdtfni 


Dievieiscitifien Wirkim g c n und An won dime 


B ADIOLIJX*' „RADIOS'!AT“ii.„RAT)IOFOTS 




nj Wirkim^en iler l[o<thfra£iien*stromc: 

rirt BludhiUc Ai-r FTd m| und dcs — Vwrachnm^ dra SaneraLoffunhaltp* in 

id (Trv-'^t.ir. — Ecsubfram i^nn^ ile-* St/i Ifi* wIikhI*; — H^Li^jcn- imd ln^rnitiitcn-du 
U r - — ‘N’huLcrj- und jijfkixdzJindcnidc Wirknn". ^aiuidiildLLcnt uml Oiourntwiddimg. 

b) Anwemlimgeu: 

rrki'LLiikmi^pn; (re^iuhlBEtkiu:, JltiditmiiiiiiE'ililEig. ITai] Ijnricen. 11 .me rftl i?h (— hvlc Tlandri, 

we nf-w. —): 2. Erkrdiikuri^rii df* Hfliinu und dcs Hnarbodd^: HiiiJi-uuiCiill. 

ntpiJuu^ un«■.; PJIc^t den Hiiiirbodcofi nud I'Wrrlermig 

it hIrkruiLkmiRcni: TT;ils- uml Kdi Ik^ij^il'l m IiImi ■. Hnomibilis, niiiTo^e ITer^s.i.orfmgcEi, 
■ iiid Daimkinkn, Githt-. Eh-cumaciemu? und andni-i': S'lolfwnn-li^olkninkhtdteu l J>. 

IVufasliiein^ NtmraJgie, (tojjfsdiTneiien, Mi^riine, firmer HcxauschcIn. I^nliius; 6. Ver- 
□r T.pidpM: Ohrcu-, Pisaou- mid AUEcnltdd+m, ZuIhi- und It'limdcrkrujikurig^Ti- 
"nrlr-n. i ioEtbcifliTi, l 'iir m ukirl.I:’ii< [turning vi>n arisen. usw^ demur Bluiarmirl und Bkich- 

ttin Fraueiileidcni ft, Pflrge Onrben^erid* RhIiuiuIIuul;) dw ^linden KvrjicrE. 


KrhlLiijiKhHliaj-iiliimg 




ilunp^n iler I_iif 4 i>-i 


9 . IndFivlctn Tin baud Junp hpi 
NcCTMItllt f.U:. 


ICk Gichl Lilt cl lilir-un^ili^mni 
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A11 e un^erti Kun&lr ukLicuitu -ibid crrf h<:Ii Ln lit'nei II, H. T". n nd dali-er periiiul-u!;. 


AH* nii^erc Ktuinli ula Fallen sind eiCEchluJjlrei D. ft, 1 H . ncd daber pcialirlus 



Ansing aw flftv 5-darift von SiiiutaEarat Er. mctL Af. Alhr*rthl: 

„D L u K a d j n L u x Ii * h a. n rJ 1 it n g l \ 

LJ b ersiohtslabelle 

liir iIji* ll«Mulcting Jpr Hijrlifr-fi.ilu/uz-Apparat? 

RADIOLL X, RADLO?TAT, RADIOFOR Ml, HI. 

Nr, 

A ii vv +-ri cl uiigiaz <vetk 

Kl*k trade 

Tl* I-i :iruJ 1 li n " edmira." 

1 

Aluc tCnFrichtapJckel) 

r.f. w 

a—1ft Min, liip!. 

2 

Ahdi ■■ i;j l i siche Htsrll'vr. 

K, ii. 21a 

H 10 .. 

3 

Aniitnbcaelnv-... nervfts* 

R. F. In 

3—5 ,, 

4 

l.liLirtiL’, 

K. L. 2 



MopcnsffckdciLrcn 

ad. Tt, 15. W 

5-10 ,, 

5 

Fxwmiii. lihroniKcl-mh 

Tl, k 2 od. 

R. E, 6a 

II. >J. 14 

3-1U .. ' ,. 

6 

Fruslbetilcc. 

TS. TT. 2 

5-10 2--3X,- if r|. 

T 

Furimlir-I. 

K. Ji, 2 

3 Hi .. tipi. 

a 

vfjT'^rF.-rlirjT.len^ 

n. f 2ii 

K. E. 21 

R. F. 

5-10 ., 2-AXj^l. 

v 

Mil’ll 1 isl^ti* Tih-.-;i!h HHnLm 

R.Z. 2 

R. F. 14 

S—10 , 2 '|X,J U 1. 

10 

TTfliran Fit'll 1 . 

R E, 22 

5 — 10 . 1—2X Lii^I. 

ii 

Ho bratrimdLmp, 

Tl. F, lin 

3—o k t3pl. 


ItachoHc-atzti.m] 11 ii^ 

ft. E. £ 

9 — 10 „ ., 

[2 

H 31 nujrrlioi iIlti , . . 

R. F!. K 

Il TVl Fn, 2X Tjjrrl. 

n 

Hanikrankliri ten 

j^U: HiiJjnerniipcnJ 

K.E. 3 

S Min. liq. 1, (si^ht; 
WEirzenf 

it | 

■HL'izttonjn^c]!. nerviis* 

It. F. 2 

3-5 -Hi VIin. 
jodtMi 2. Tan 

is 

HOr 1 - LLudScbbcsdiwen'rl-eii 

tiebe Tt. 10 


16 

nOl'iW, (hchins) , 

ai^be Nr. 13 


17 

Kiibncrflujijeii .... 

sieke Nr. lo 


18 

JuekenH* Hu'j LLr«uk- 

R E. 2 



ll^itfn 

R E, 16 

Mil Min. 

13 

ladii-ns . . .... 

R E. 2 

R. F. JO 

tt—tO Mirr. 2X liigl. 

20 

KhIuttLi. PJflnclcl-l'Int- 

AUJldllELg 

El. Ik 9 ud. 
RF* .la 

It. E. 10h 

7 Alin. 2X lap]. 

' 3 Min. tapf. 



Nr. 

AnvL^ndunyazvL-erli 

ElektrotJe 

Rebundl Lin^nbui’i 

21 

Ka|jfrtL:li rriFij-&r:il, 

Tf. E . t 

fn ft Mpn. teigl. 


M i [Tram; 

R. E. 13 

Jlapcnfe^tcd 



R. 1-:. 1 Oh 

tfutk^THl 

22 

1 -tbi j !rerLr4Jiiliiiiig«ii - - 

K, E. 2 




"N. H. IV 

JI Min r 2X tapl. 

24 

1 ,i.i flrfitir+’in-K iiL r iT i'll 

RE. IV 




K, E. 2 

,i Min. 2X Isiirl. 

24 

Magen- u. Dai-rn-Katatrli 

fiirlir: Nr. ^ . 


25 

M.iriduJenlKijniln ii^ki:i . 

tieho Nr. 20 ' 


SO 

MiprSnc . 

Nr. 1 1 


27 

N il S >? nl j e v* thJ mi. 

IT. E. 11 Cllu) 




K. F_ \ (-la) 

!J— L0 llin, Oftc^ifl tipi. 

L2H 

NerFoaidlt, allperneinc 

R E. 22 

8- L» Min, 3Xiii w l. 

23 

Nurvtiiic 

R. F. 2 

3-5-10 Alin. 


« r^l irtHf-J i wc-rd-cn 


jniTm 2. J’ii^ 

3d 

Nf/uriil^i-o . 

K. Er 2 

3—10 Min. 2-' lap]. 

31 

NfiUnt^lliPiliwilie 

R. F. Illb 



Bctiiwanicn 

R. F. 2 

3 Min.nnJimiala carl. 

.12 

C.tli rt* n ^i'l i n i ■ 

JI. K u (111.) 




i R. E. 4 (4a> 

8—J'JMin.ftfccre Cks;], 

A3 

Psoriasis. 

K. K 2 



(ttcluipjienflfiii’lirfih 

Ti. E. Va 




od. R E. 14 

3-II) Min. iflpj. 

34 1 

Kai'h*! i m n \*. ii m In 1111 




1 lalsrncznirdnnp 

eiclic Nr. 11 


45 j 

TiJitLLJiiLiti^ciit Idwdiv,. 

TI. 17 2 




R E. IV 

3-IV Min, 2X 

.16 

K hr.'u rn ttti&idi-nniEkul. 




TJ*ar:liivpifleii 

fiielici Nr. It A 


AT 

S^_^J4jxlllL , il.^|_lJl■LVit , . - - 

R E. J 

.i- Ji Min. lii^l. 

dH 

Sdiupfjr:n ...... 

R. E. 1 




R E. la 

.'■ It Aliri. liitfl- 

.16 

^diuppeii M-ftOJti ten . . . 

lift Nr. ltd 


46 

SnhhcFicJiwrrdrtn 

R TL 2 

;1 It Min. tljgl. Sii™-. 


llurbT&Lliwerden 


SlIiLFJml. *1>. 

4! 

Warzcil. TTilJlil^rLiij^nn 

R. E. ^ 

L Mill. rtfljftrH iiLjd- 




llilc I 'JIJJi'R Villi "■ Si ill. 


Li IS 
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4 Ne unarm Kui^Lruktiftrirn ^ind eitlaclitiiLilV^i D. K. i\ 


id dnhur grfhhricj*, 


■Mir lULven- konatmlitiinjcn tiud erdnehl Lilji'rL'i il)_ It. I 1 , mid duller ;n-fjihr[r» 



therajMuitische Verwendim; 
Koch freq iiCB/strona on * 


■■ i FKjilu iiL sii Occ^rluia - bel 'unlrHcineli hidInfioJl mrt aJlurJdi Mifler 
vtrhundfrtii, vnn JtD junrivn I'.lrgr.ncn ansii-th md-rn .SSfifltlijiiC ji bei Hi 
M»(rtnr.:iLTO¥Ln ns-v. dLt dca Jri^r.inn crd¥pi>--=hi h -ndcn Ha.uipa.rEi.tn uni cm[Ll) 
que TarrAiiio mil dtl KflBdCD5^rorr:Strode zn bth^dtln. aaissbeiid. vnn 
leu I in Ziikulitisr :;qjlioreudcD 1 tf'irVnr 1 i 1 r : res or.:..'is. I'il r|irfiisciirui*ji 
Vi-ihandl-UTIg fiV nliJiiliL;, 

Vkei Jie- fiehjmrlann ‘.-nri H autkit.iLklLeiten mif ! Ipr.lJltqiLc-jLEsiriijTiEr. hat rJtr V tt.- 
F.'-h. r V.-ir." ptriOaJirlic tEfahiuni;. ir wtiSE |ri] .n h Jaant.t bin. da£ J*i Tus-ir- ii 
■«vn.M abr Treiitn Vnnne Mil mn m.indie-q Auita-tb eim- die Tm Ktscuuji 

nrcsEtn i-rn.ta 6 tktioLiCL Idii.r-nidf ‘^irttiny jnytf^ken wti'il-r. A livIl die- W irks a in ■ 
Veil Lti heliaiiII -jlij Uj l[jjrai':MK ■-.■ -.-h■ At lirt-aLaEkinshefnrdETndeiT unj (|# 
psTLp]LixIiJiPj: Ncrvcn flnTtjjenden Vi iT runs wnnl dc^klui. iuduck v'-irci rfer Sir Fed it 
■ i _i I Li i-l I-j 1 1 gsns vfr tl-nf Air Jw Gnibdlv.vlerai abkan^ei:. 

SzbLiifzjlii h strden ,md-| v : [filled™? &rhltLinba;itafftktmnen al.; Indikatim-ijgtbitft 
aJitfifrib.-l. b-.iiir.Jeis H jmriTrhnidf l. h'iiirjTn zri. SchHdmk:r.i-:ili md deryLriclten. Atick 
ait" >1 r riiiHu" -.Imji VTi.iViinL, *■■'. ilu- V.iikt.Lnfcion wnkl vtT.srandlh-ji. Und jji 
J^-L z-ur ^:elle niiriULi- man de:i .-.n vpiczifn h ItiirrTndrin ^urtrLkjLdtili Fp-Lkunakec-^ar.^-, ml 
ciaei'Hj.ialiahi T(:mlgt*::]i-.yii.Utri TY'jirrn ntd JjTglticksn :l ne-EKtiii'Mi. 


i p fj i j ■ J lt r_ tr i r. 
iLZTirn^r-ii 
a JlLca fit;- 


I^tdI 1 . 1. .M i mi., EtcsFau 
M 0.1 kill iS:ben 'W(;-:kc naL-Jui rt 
[ [ockFreqiif-n .-.Luban -Hun 
di:- Anv'endbng tun- rathr red: 
Ap-plLti rinu Win me ,i r _ue 

r: i r L'L-.+Iwtiulc tiat u rH 

LuJiigtiiJ iwu-ju-TuljM and 1 Ey pi 
ieJij- Die bnnp'slj Laikihsl 
di; tines ^it zbstjll-inrcn 


tnrwirft in Nr. 14 des Jabc^iTixiK L 4 ^ J : [ L>tiatiehm 
ni l JJLt»_ sjjLhts liild vOql Anwendnng^gcbief ^1 k -r lukalt-n 
dii- ji;h aaf aJ.c ditj en iijMi Atlt-ktLoEuiii astieckt. b;i ^1^-111.-11 

,£■11 i ire-r '.nafl-igcci Hnunvijes imit gl--k-]]EEii'|f di* 
: l. ^ di.- ‘V^'Hicitw.aikuT’.q liiir in- 

Intt; spit-Jt. (y d.iii 7 tt da dniib a Ik tin hft 

itpamif- ^LteiiyiiDdts AfcflJt p.icb^ ^an? 211 11 n |-| f-jhaken 
AV tViuvij dti 1 11T::iJ m□ Hackfrai|u|i-nTbvhandJnni; is: j&lnJ. 


If is ejne-s -ylrkut Hantrcii:- kum ^ti K^b^niJitr LkMitTLir.|f ak adn t n» 

.ah.ljitii.k-, Iri ^atktTtr aJa E |n; ^regtndf ua^ t!lri ben v.'CrJ-fjL, priuL-. w, wit dir:; JL i 
Heiitn. f'B'.i nu t dtm raiadA;bi;Q b*insel, d w h'Jj 1 st. Vnn -.li^t-pna Scandpunkt^- 
ju- mi . ini die .n?iikatinLH-:i -n shLlen. In iim.ivbtn. railfji knr.n man sick ai:ck ili> 
i-.amts ..iblEilw.dt" Wnrlrang eJlift JuLiJi*il nulzbai cj^bKn. t.K is? HAj.. ,1. 

dai: Lsi tiehi Kibund*,, Seknep^n. ctwa k*J mrinralgi^krT Afckticm ( .n^ Uckn k'tmn 
sUhLitits, hl± C. dss ]stk!fldikas r blJle fcrihtige Haumriiu- scWratillend ■.v:ik | 1 jj« 
kiiaukicks St*i e( -nuy Jer kd 2 :^:kdt in dmi aUw CekLrf wlrd ^svdiscrrua^ei^ vl-m 
[V ei=MKi.Li,J dssaaii^n OdrEctss z.hj^^ VUt ^ sstzr h!eo Jclj darch dm paLkoJagisrliEn 
hkEHtd htdi ni;t*n EHi^un^iini^Eadd itr^h. 

3 as Anw«idun^ P biK dea l.jkaJ^ Hocij^tLiu^bckandAi:). wLrJ UJ u vim t‘mf 
.^■lanD wis I ilftt c;n F tcti:i ! 

!■) 3iB isr ^^wende-i j];. bCinbLytJiliir .MiMr] bci obcpHJich|i<W Hantwi=u.i. Bl 
Jackit-iT. Pnra¥^«i*n. („• jinL^ckai-n:;!. ^v'-.mtczciL. Jlyui-riscbesJ 
bcL su il ^Tf^rcLi ist. inli hijji di* t^kkcKd* k’sr ^Kf je ht ndoe 
sp clali libtci Tin r cJns Viirinewirk iny ydsr bocbstin^ t:i:t 
lidEUnjJ za ajiurcn ir.t. 

S.) JiEnralyiscbf-i- iiJ.tr ahnJicbtn ijeomeritn. flir- 
1 b. voru Iiclii.iiiikus or.tL Win Jen Aj-Skd dts. PJu.m, br^ch 

i-Li 1 k pi c KcLa-an^ mit FniijLLbijbErsaL.fi im Ecuicb d;r crluaak 
dm =11 "v-iiori^T-zjL liautpmtir-1- ai itiE^-tadt: wtst-th. SoLLten j td 
Arc^m tn:s|iTtchtnJ l -i| JiuL^’trr Mbf zj L it dtx Xndf] le till JL: 
itiHtU, wit dies 2. hi. hiiu bui i'ifjfeminucnt|iraly[; ndei bti 
Jr'ilJ lit. F-n Uf ■■:iiv Eirtgcodc H-iIljiiVLuji^ knnIr^iaiji:erf. v, 

■ ^inpfjaLiliLkkdc de? lT;.iiiJLtiv L -iiEiidisan^-m uxni H^iqjiL d[- 
steieeirn wflnle- 

i. - ) OL: EcbaudLL-ji|f isl- wiir zil tmpfelilfsi. l K i alltn t 
(L ikiJc As pki vri--, FH-dlicdmelajpe ukw.j, ^dFh;- man elin- caiGi 
wtnden kann. Si-E wItVl bai:Gs KKiilierend ^i|[ L kt pEripncrJ&ti 
aarli SEibJctllv urJ. jluKe- i—1 d_ Fh i Ll rxT.ijyr.iDu wi itl tliiu Eeham 
Ztil Jjjck HtstreijriL-ii cat aiebt auLItji-i^r^i' KL-ndebsaEnTok'ktrn 
cift y-iiaiti|r. 

k) Dt.sft 1 [ 1 1 -1TI u I'■ ,h ,i t i-.iu ZirVulanriTi Kl e¥ wah^ch tiuLich 
vitk Krjnke nack dntT LIotilrtyMnihEh^ndl.iiifi-. (i* iai n^ ? i 
and det jiuckwit. '.Jt’.n. mir J, - k.'^,idcD 5 a:ortleil.i.i]L- mi; Jdch 
S^bt,. iJlEl k^Fhgtr mid oaytns^- hiiilcn. MrJ] kann zlsn uinu . 
iriii'tktfli'i Stk-wiche-insl-Srden, Dsarjirkeislj;elit± und sonAt-itiL 
leiifi rieiuictnen. 


Mcu! Elnl<Irodeiisfancier! 


ST lf*ICSil tl ^u:vtl 

a JS^cac-n, bnnn cull 1 
\ ti-..T-ns: || rams Kt-zm. 1 . 
k" den ntur.Hl e i- 3 i:] L cjL 

iFsfi^rt ] 3 yptiii* rhv;k- 

I'^kcn Sell ii in -nfn ll-e 
E.1-1 damit die 1 tur, 
merahaftigkEit rnvfi 


■'flfMlffir- 
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AU(s nn?tj(.i KcraBmikliuniin Rind crilH^lu&frci D. R. P. uml tkiietf ^efulirlOiv 


Alii; uuwr^ KuDRtruktinnfji Hind erdsfliluLtfrei F). R, P. umf da her peXalulns. 


D ie hochfrequenzthe r apie 
irsDERZAHNHEILKUNDE 

jiiiu limn n mitii ii iitiiiiiiniKiiini in ii iijii ii ii uni inji niiihi nan iiiiiiiiiii in iiihiiiiiiiiii-I imriiiiuiii jkiiii imi iiiinii 

DIE IM3IKA.TIONEN 

eut Ariwendung de» ,, KadLnlu*' „Knd:rLit.it" und ..Kadinhu'' in ikl /.jhidiv-LkiiiiJ.. 
i r^ilifn -i.ch ail? d-?=i flifirnni-UftOii WLikiinprii de- GLI™-in]dcFi-kf icmf r'iinVencnlladungeTi, 
sosrle de? (.Iz/inbsldunft- Jut die ra kehin.dfliidsri Stolen imd wlen im tthlyenden 
lusacunenpjKtellt: 

Hh L l^»-I .ri.H-f nod intijcptljehe TbliuJig 

Uj'IH.-j'i.BiiuEinri^ iIhi- HjiiI E|iiil G-e-nphips 

Ti-raaijllVllHfj dr I SdaniPI-L'ii l"T” i: h i m i L i- am KluL ilhiI CtrKfthd 
4.n.i"llihHir*rHnrl^ nurl flflfllgntbJe-WDde WJrkuUg 
W itirmeblLduDg md i^L>rii',nl win.-klimp. 

Dlu C'folfirsicne Anwndurig (■es^rtr'kr nich djli-r-p juf tiinmJcHn^en cle:. Muan l*e. 
dtp Kiefer ’■■H i!nr Vilairt 1Aiveolarpy*nboc Stumnlitis, rrigpraLiiuS’NmTnli;" mw.). 

J_. i-j M r .1 I u r : Likorte: Din AUcDCarpyairEme urd ihrc llenindl jng ■ Annie r 
dintairK Nr. I ! —12. ]"D12. — hi an re-u. rid Stcfk&J = I Tochft’C^iLetiEaLiijiuiC bfl Ik-'h AJVClung 
<Ier AJvKiJarpyurxbuL- Libd CbltrUjiJiLIubuQ ZusfjmtUn d^ MirrdeG r Delhi td.Em.iK Nr.\ 
1 IT.?. ■ r,.H,ijiSi]iifl I [dcj frequeins IrHir.e at» sickerti's rtittrl yrL r .:n AE-’wiN rpyyrrlioi:. 

iJmind. KujLtkrhau Nr. J. 1-J14. — ZLL : Din IhCfapciUiStkif UrcinFlusEunjr zsr ALvetif 
I ai-p-yuc-li ■}t -n: il |i k TJ 1 A i Kruv.ili u 1le.i:. id«r. ■ U upar. Viertpljabrsi uaii ft fv.r L f Jink pil- limn - 
Hitt 1. 1911. 


EENflGE LITER AT U R-A U SZt)G E 

ii]M‘r T7(H;Hlrct|uciuckLEL[iilliiiij' in tier Zutuih^lkiJiidp 

LiingulHirf, ^hIibumi. (,,ZdhniiTzt| cbe Kundsth.:u", SKTIl.'i): 

. . . Flit icb die [iilLiLsIlrniy nut ilc:i JliH.hliLLjiL'L.iLiHrrijrauu l-ntji n i> i". Lrjgi' iel i 

hoi^C. die r-lrnnkti'ji Ziibni: aufi aLLrGJdHdliihsIC ?.\\ 1*1 111 ID Nit er(J^kT Siir^hlt e-ifr 
friau: im. <kn /jil'.h&lcln mit tpinca. geeiErtrrn loMrrjmcLiren. Eiiiihe Hit Wur^eJa se tic 
V,Lf JjfE y'itfi mnglicb i st, oJuie Alv«i]i; nnd Sspliuii zu leKbBdLiii;^, voll NkLi u:ituiflttl- 
den t'riradkdTt>driL frpJ. oriD’ radt ]jinv.irnii'Ti ]ndwjsvT (J i 2^) rli-n 7n li i\t'fis.LliH 

Ijui'Jlcu lLiie, ijstiJ.-tie-dl«t, v/tLibi *le ■ w^s n:si*t«is d*r Jr\il[ — s:aik j’jf^diebtD uud 
S(h<^miii^ sin — und diLickt sii krlfti^r aiu. Lkitirk^fpi dnn:b Masiz^ vun .ULti.iL bail: 
nbm, OlmkLs-fpr iimy^kvl'd 1 ia.ni: J.iin^ mie vcrdllnsi1t:ii Mct-liGjhtii ro^h-ydfoiH 

M-utnJ-rti'iiStl rfpmittels nun *fli{Enjnnf«n FistpLariitiej bti drtr irk nir tii« ipitze tlill 
m i’■ i 1 ^1? | i ij^friit liabe, um ludnE Veil KCELini; ?l-lTv jlElicnfL'JI, j-.-dt ALvCSlt sJLi'.l TtSiin 
e:nisln iua- i>in i‘l 'in- AilvJt ilir ti^«cn [ji d*.- Ewelltii 5-Jtznng lit^lnne unfln 

dip Kdlundlunn JaLtkls df^- A.|i|MHtC?. 

rr : . ibl i Kttn ach vnn dir t. becziLign[i£ a.J5, daG r.-ian dem FatLtnt den itivm f7 

.ioeh ^eK^ATiTt cuiiibriEii auLl, yvlp -pi us eu \C.-rtJ£CU 'ilL t3(-r I-.'pC 1 is<- ScEbstve«^nd[i(k 
fui^ie ink mit tli-r sib*-5iiiIiSMin Erl'-^nilLung jti und a-riRrre- ^rsr a.l3miiblich: c.ii 

] nl-tjufj lAl lid- rfclitH«hcib lintladjugpik 


IK 


ZuniitMl btsDclibc -(in mit eiopr ^inz S-^JIeOu Vjt.liltilcIs'ktTindf! nn ickwjchstii 
HiinsreLLujig ds Apparitit Otei-. iip= 1 T Ti ii erli fn UTid nlhri diesc tileklrude m I j L r l i. L'l i i I 
lit ilk ^■VoLfboLsdlCit iLiiJiA.Ji 1U.K n. Dar.adi nthme iub. b^pituri' Vnu'iuLmuld^i'li'kii'idi'Li. 
deriTi piirtrTe fi^ebe fkU'hir-i-n jj meb: eu. btEl^^bScLi »™£. [}ie Ksitl.idunp der Ha:h.- 
frrqiLt1x5m.i iteigen: irk c.i;r. aT inHEiiEtk. his de: Kitieat <:□ utiikertB Empflrukn ski 
SfpJ;i]ili lull, 

Nzcb eEi'.ti F ■ pi]i ka.ti-7i li \ud sdrkn T—K1 N.mitm hi ilir- Tter-tMihlnng bepJidi^t 

LcJl miudii'iboLtC ilL-fFu 3Et:u-ngen nun dn:E- Ed dmi W-a^bi' wmJ krm r 1 1 

nacli ribC-r (lllc^kscbi'i ttlrciien Hekan.Aidij.'SilailCt vjji zjL'Li 4 ? Vi'-n-:hen vnl Ik.-immeiie^ 

t'l itwLrdm dtru lackcrcn Zabau, iksidiik* Vcraiegcn Jo? S^l.rttios .1 imd. n.-jbiyi 1 S-.brninpr 
TiIji^ iks Zilh-d tldsdnaildcfl r Jnd michtt Ele-.airndwi hpinnCu^ ilali JlC flc^u rr- 

He-iii'ndl-Jii^iJl.rr dcr Hackti-cqucns+idiiLi tiir den l*atL«iten vollio^uifn mnstfiidlitk unz 
dhsijlut ^-etaJirLu-j ist, ivjj iib, ->iiL ^i>’?-^l. JiJfJ' u tifl uK-brlihrigii ^AxbeLtcn mit diu^m 
SrrartKt beslilifi.! nckiaikb Libiw. 

kb p r kulc. ilrH b:irdLr-clk in.inrkw JiioUei^t Anre^nr.ir tnJpn ^'Ird, Kick dpp tiaifi 
d±r iiKbanL : .Luj:p r drr :VJvt-u-.urpvu.-l'3iLi(- nil TTo;liFrccii;ci;=5lfhiiicn nakpr EiiEiiv-'indcia, nftplno 

Anij.iErn .■ i pri'i rL--n .I ; m | n K n li I -■ He?:u d-s henfirK im leirblEilk-Jt Mjft ■vririind-nni 

LLctritjr iferade iiteT ditw ikprape'.LlEs.b iibur.ms wu.-L^uJI l'" ]T^L.it'reqnunEstiiiiDi', 
ApLU.tuJL, DDii ii': d i r 7. ( lmhih Ibuiidt i tI Denrsdae ZabDarzd T^orkrnu:hp.'' t , XVir,2lS). 

. - . TVie -wirlfeT nun dit HnikfreijiiBiiisLiij^jC V ■ 3l£ T.Frj'lriTi nmiirEist nauiduinisriL 

Jjjik ilarp ^LibkubtulIadiibCtli. (FuJc 11 !^ tihnr-n.l MPFttiTrnil ^nif das pElbnlngLackp CiTM+r. 
vvi kln-'!? ^ Ji-li p^leiiJiiiici/; Juiub die Ln dpniMJbcD bcn origEcnfuDi: k.V>mi.- uur A , u.irLiQcl:n , u.nL r 
irid d.iE'ii t Eur kiJn-.iaLpfiui" pibratln > i'.l i >.' Hi^n wiL-lcr-Ti ?Lc glmr j*cb hesLnduu JirjuJsA 
d.urk ^li 'iln.^yii-che rinHlls.tc. irsoDderksit duncli die ultxactio.pi-ten itr-lilm. if.khr- 
fiuLl'r- 11 ! r.n^h 1iK>'ei iar Wiikiuu; ^ula:it;uu ■^.iii'Jpji bpi ike »asi mir lieimiilPii Appamtui. 
Tjwmn d r- Virxj^i-LiLidHiOiklj aih J:"i H!r .tiesf Sti'.Jllfn heaspr dunddlssiireu Qn^ : 
kpr^ustcJEt i>^n n: endhuh knmiHt ib;r aucb die Ktarae Ozan-wLrkiug," in Ht lrkelil und 
uAhI' rinN^en Autoiea a'.:cJL diu Eci <.ip>eLu jebLlJeli; SailrC l^l'petri^T! .inuii). Pie 
anjitmrjjTjen Ve-iLuJpcimiifii l iurbi-n u finer luiafr Ai^fPiii, welcber Jirrli a^fiinij 
MiI^lL Silik i , 'ihaQt.iut[n-E'rer-j-ift DnJ ^pl:Te-i:kJL tie Auhtcuckminy ^1^1. il. n Kaikn 

Listen .1 titT^hLi-jiL'cn kann mu in dtr Gu^eL dnC- ErJiliJi.lllt ilii S^'ibiJitpt dcT (ringi-vd 
bpoiacbruD, liL-- «Kt ?.±1i r Ei^'il I .iia.c und eirj«i ZerralL der L'inipn Era Geir-lgp bat- 
Eijif A n = M-hesitriiDg kthe Eth tagcifM] jju. '.itgC-UistE ei. atid^iuj AiiLuifJL nkbt bru- 
■haeblcD kotDPQ- KLtiiilitJLub der Jji+JVilrlfi'ifLIfit WiAim^ du A si^h jrdrich h thf- il If 
fffltaebc-r 'Inin-; dm Re.mlht inc-ln^j dpi’-ieii diesbeEii^icKpr tEntprsiitTun^en mir Staphy< 
■ukjkkcii. StreptiAihlikm, N :ti in jn hn r ken. d.pb Di-pbluriupilE uk. tcile iJL ileijmackit 

v. ^iflEtenthrkciij 

L^iu i[Cnfhfl«q^lfiE4lI*JujC L6 LjH:h irn| lirkilg anKCAaniit weni^ji bei iLrkrankuriLr 
d« |H;iiai und SeldHiiihanl (r5^-j-;|u.cice:i, Hcrper^Djter, r.’tiitin^ T i=pii* innl Ars. .Pi^nn^f 
Lkr km-akkrAe]! >vmpcoraB des ArtkiitiaouLi). Siu wiiAub liM-df.-iail .hu f ciii 
unr. d.imit E.^LULratL-an dus eutELindeku IjC-'^chf; und vnr allero de-r Gefbd’^ijnde [tie 
Tdluag di r RiArej-kii U :id T^eihi (Dijilitedi') ufoiirt au.rli ioueritiilb lies leki nJen Or.i, r a." 
□L: 3 iiis, und hierir lie^t ein HanptmuniCnt bcl <^fi Ifr Ak^rAHI-pyOLrliiiH: 

mir nLtravL-'j]i-rpii S|Kitilnn- Der TMInlhfPspli bar re-lhsilTerlfti dip pcinliidijirE tintternunji 
dtL' b,al^Vnn!iremcn-e aus der. 7:1 It ms: .hen ku^ie diu nitdikamCrilK-^ IJrk.iudlrJUf vurjif 

vi. jrphen: ebtn alet ergikt die AiatrasaJIaatLOIl t(i (Ic-i- Til Jfi-iu T ei I jp-m: tb(TPJSch<ji(k 

Ke suit? hi 

HrJiiTkcb. Ur. med. df mi , H pjeLt. aulm«T«i Cilu.j;'.i^ -ill5 J^r Ir.mjfiir j]?TJ FSfrblrian^. 

. Die t!ii 1 Jn.i.l , J□j 7 ImeebJodl , 1: ■ I t-rh ^.1 ji'is-r-i-Imv.’AliTt "ifi tielfu Ftlllfh v;fli 
t iln.if.wH.ld^n, ^liona.iAui '.rad jVIvciil^rpyLurTbaPL Liei icbmerEbaffeu btcEiindun^rpTru 
Eesspt iUiJ (Ik- T^C'SLrj-i'il'.itCiiJi bC 50 hdePF -wurlvoLI, il l iCiktJl tuill J^t CiE-tCL Siitung Jfe 
iubininch iurlsteti austLIebsn orier sebr hn i-jtifiet rtfl ivjreii. 


L'> 
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A. I In LiTishii-e Kflnstria ktin rind ^iu.:L ltlL< .-11Iii' iIf I). I{„ K, uciJ ilalini- pnlVilirlcj! 


"H. I It miH+r* KruiKl.mlil 


i ] r; 131 1 j U; frn^ ■ l>. Tl . IV urn I hI 


^tfiahricie* 


Uental-ElckU-ixlfvn ?m Ziihn- u. VTirndLidiimiJlui 


S |>ozjiil-E l tv k trod cn zur ZukiiJjeiia milling 
nach Dr, New m ami 


K ADIO LIJ X - D EXTA L-T Y P 


!■ ^ i.iL-iii^lfj;lck|iL H LV. fur injidTt- X.i^i hjThehjindl-n!^:. 

K, £■ 1.4 Dsiilnljrii Vlir?.:.- ..in llauji J.Iii:ij dtr lerJLrtii UnttiiiKf^rnit? linncn;-; kztxi: 

i j- rrrJitEzi Ohtrlci tr=— <c-l It i.*u IJciil, vm linLca L'Likddtfcrseik uui'ctl) 'Jiirl 
r.n .LiibLP. Oljurkiiiitrs^itft unncui, 

R. K, 14* TJfnl^Irn^Vli^tlc-BobundluiiK d*T linkeri l Iril-ETkirt'erseitt (iimtuj, zux liobL-M 
OlieTkiE-ftTSMte (auIWjl, ill- ebl-JlIui Uate ridel:!! mutt (j.uft;n;i mjiJ. ilit rtcliri-n 
UiwTkitftr.iKite- ^irnijn)- 

ft. F. I "i JJ'Kntil-hJeltinjde liu vardereri 7ahnJlH3s;JiEifhjirid]irrig faul-lfrJ. 

K- K. hi D4 .-HL.hI-- 1 PIL-kLI'-riI.l.J nir AbrtJJbehjiTnilnjiif. 

ti.. 1. ]7 [1cataljl’'EsVtTndc hii iMedneiJH 1 ^jJutrtciaclL'bcbJadldtip, 

I ■ ]’□ Llmtal-K-uluiiTaildiu-lilfiktrodCr 

K. t- 170 DunCj]-JZLiV.LrL di fiLr Pyi'n-hfif-hf-hjii-idl jEig. 

K. K. 17-c Dc-ILtaL-EkkLc-odi 1 fu bndi: Zihittflesscb? u-iJ Ri«f«h^hji^illuiic:. 


Z u h ii- ii n (I IVT u n fl k ra n k ii e i 1 e xi 


Ek-liuijJlimg 
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Allc^ un.qrrr KAii.qtrnktinii*n find erikdilutifrei M r li, H. ujid ikber refahrln.q. 



SjK^zial- 

ITaiidgrilT 


» p e z 1 a 1 - 

Aiifliange-Yorrirlituin 


A 1 I e A p p a r a i e 

Radiol u x, Radio slat u. die «> Radiofor 

wortlen aucli mil zatiniinsllidien lilektrod^n gdieFcrr, 

ll[L" Kalpi-I vain lH' fufari koine iloeh span nun". 

Vr'nrlurrli iJ .Slnihltintf vcrmicdeii vvirj, 


Diese Spirale 


■huMJttkucr dcr 


wiis ■eint e-u-urm 
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lilt; imq^re Kruiqtruktiono□ -iuJ erikfJilnfifrcn 1). ft. P„ lind rfahiT ^nfahrlms,. 



Sehr an^enohim^ sarifle mid dorli diirclidringende 
Wirkiing / Wird fiir violfttle imd iimli 
fur Neonatraliluug geliefert 


G la =- K o.l! exe Lektrod c 
dc^antein Tkni 
HeB&lHNr, K. L. 25. 


DicKlbc iiir MconEliDhluiij' 

^on Ik E. 25 


VerlaTi^™ InHKnkis* Zu^eiiduoF il^r *edir w\ 
Jn|i. Erkert: ^Die Cafahrcn dra* KrttiaiihliiaRe* . 

Hotli IxeqTiriizH pjiuraten. 
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w\f. 11 rise re Kuni Lruktinii cis ?lui| erd*ob Lufcfrel D. li. K. mid dLuhcvr pfahrlr;, 


NEOJNSTRAIILUNG 

iillllirilMPlElllliiiniiiriiiiiiiiiiiiiiiiiiiiiiiirajiiir^iniimiiiiiiiiiMiMHriiiiiiiiiiririiiiinmiiMiiiiiiiiiiriiiiiMiiinai 

uSl^mcinen *■ rrcSn.ii vr-nJuunUij' Luft Lilltc K VkLruden 

i-crit-cnrict. I'iV JjeKnnlcre Zwisrkr i=.r i?* vurtcilliul'k fi^ni-Gan ills 

K'iillnn^ xij b'Cimtirf'n. 

N*™. iF-r. emet der BDfri:-naniitcn I'^EeL^ite (LJtflfflibu inanfem, ;iU 
■*1-^^ miL kcSnnii nndtnrri hiirpi-r iHciuiactie Verhirifluiigpii einafJjlirhr -11 

injiirinili: it 1 !-. 1 und in dec Luft in £:nif ^eriu^eii Menken eiilltuUeji 
(100 I Loft rnlliiilLen imr li m:m dhiiiea Ixa-r?}. 

Vtir linn ilbrifMSll ("rflFfri. ^AielfciiMl h-j ticll B.! 3 i rlnrdi m': ill-: LmjJsc 
hiuisallons^liE^kfii. J. h. e* ^eniij^n p-rliem ^rin^c fkpiLunLEjip;i-;Tj. uiu 
dfin 11 s ernrr fxlarTidire Fl(ly^ > Sl■ , lll^l!^s^ , lll- , vram Edick rcn xn J-titilcciIi 
K s i-r -li alili i Tun n in fcini" rotem Lie]n. 

Die i-Leii eirwfi Muffin Ki^en.^i hnl Leu macEien dii^ ’s^-iiri-ziir 
ViTWKiirJiiN|T nit I'uihiufz dei 1 Eodifit^jFiiix-KN^iriKJen ttuficrni'ilt-nilieh 

I- Duriih 1 1ii■ frcrin^c Vcrwandtachafi. dV vu (ind-ertn Eleisi^cjii ii 
LiiJt. l^riri erreiulir. ilnll -3in iuil Xcnn-txaa gelitlliPn H UL-kfn " 
qurmfElcJiti-nilrm dir mir Lnfi irnHifluTi nn Lehensdaner we. 1 it 
iiltH-Jii-nlieii- ■ l^i die middle A ndci u ripen in *U:r Ml if k niclu 

sl-ul Llindtn fciiriinn. 

2. Die "ifiIV 1 1 inieu(ieijibillldirki ; il dea I'iaFea nisei din ilydurth ]■(■- 
■liu?L« ^uti- I.ciifAhig'keii MV dun dcktriachcn Stmin di ih-r 

Gr.], hJji £i Nix^n ELektrodon aueh lid grOlVrrr StromtLai-kt: 

Lv^iuhen- End LidiiTipm liefexn, ah Jii- loftm-fiil lien. 

■) Daa r«-: i j rl-u. rof-t LieJlt. d-Tia, Ur"ie a.1 1 in.:u iii iisi^rkiJIlJli H'lldi. CTiT.- 

^iimluiiRfiiiiTirlmrnl wirki, hUiL die ^eim-ElekTmden Linefi liirdii- 
I"5ir , li;i imIImiijit ^fieiigiiti rrfdicineiu. 

Iki* UJittniktcriFTikuin I fir W euii-RiidiuIiiaELllektriideii l-esn.^Lt dem- 
n-aeh dariii, iluLi dr Slronic toil ^rn-lltr Jrilr-n^iOil in luildnr Ktirm 
iil>L>rlieu. wobes die re>i ^ 1'jirl.ip ibre lipnondni it HimipuutiArlie 
Wirkiing liiil. Mi." \ nv^uidiiii>s ernjifinlill sli:h ilyihcr iilx-mll din% wn 
ernphndliehc SliH im mil kriiltiiiein ritioin J>rbain]rh u Jl-nn mid 

ivo der /wcwk dii- lirhandlunir die HifrjtbscLzun^ ,.der Vr-m >■ i.I■ lr^ 
i-iner EntiilndiJis^ is( I Hj- iMsynderen Eipriiwlml'jr.:n iJit Neon-Ttaniriilu]!.- 
Kli:ktnnJt!Bi IulLch Km 1 Fn<l fie, dnL^ bit in disr Znhnlic iikiiiide miL Yin'scnfi 
linden. 

Wir IjiilLen die iSco]!-liiiilioluvtiektruileji in liil^fniLeu x\u.-fNlt- 
mnfirii am T.is^r; 

> W n l(, t;, i 
R. R. 2 
- K. K 6b 

.. H. K- 8 

. H, E. 0 

*r It, E. 13—R. E. 17 

„ F. J :. (Gkb-KellcTfilfiklrmEi-; 

Auficrilons knnnen a lie .inrEi-reii El e Lira den rlieM^s Kuimlo^rE riiit 4 ih- 
nwbmL' vun K. F. IS mid li. V. '2 !:i mil >«3n-Gaj,rijllun^ Imruettellt 
Urn! auf li^KLNnrlfre Hfjtijltim" icliefefL w-erdtn 


u 




SANOTHERM. 

inkusen 

liiiT. fi>l[5cni.le Vnixii^c: 

Viien-Re^Ie* (Hirka| D. H, P.. Sffmrit-rimlkr. ^laralslriM-iini? 

D. H. H . dop F elp->Ji^ r, AntMisbnlter, VrrwerndnnjfflmbslieiiktLL Ini 

iillr- Sp4.umuisfJ.ifii ( 110—220 Vo-Jt) nhwii.-. UmeiehMlIiiii^ und fe.&U: 
EindeUbtirkeil auf 3 kftiiMaiitft TensfHPirahirtitiJtU, 

Et h;U 


Dieser 

Tcniperahir- 
Krgler 

im CliiKisj-tlnder is-L 
ijn* Wflaenllifhhf^ 
die Si iihetrlinit de>- 
RtiKkissena. J)-R.P. 





J rnLKfiLdaen elet Ver- 
wi Deiilaeber Eleklrcu^di- 
niknMf erbuiltn, *\ li- r:F ist naeb 
ilen Vnmelnrifton dv* V^Tbimilftf- 
f>r-i itFiJitr FI f: InmUMiJiniLeT 
hnEiriyiprt II nd VtlU Jie^Flll 
Yerband an I hi ucr- mid Lelicn': 
gcliihrlVhikeit Hhwic uliI mwliii- 
nIt;file Hull luirkriL fcepruit, 
HeiakiwHiii, die den SiebtrbeltM- 
viirscliTi ftiMi i Its Yerluandcfi 
DcutiiJi^r Elektioteehisiker 
11 i> "li t rnLipi^Lcu, dtirfen da? 
PriiizL'ii.slieii nielit Trafen SV 

bietKii keint .snnri-.Vh ciidc 

SiekcriieiL FeLier^ urnl 

I .'‘■herLrifietahr. ktmiiTi Sip Ha- 
her timr Helakiftwin miL dem 
Prill jitidifiu ties Vei-b;ndPH 
lienthiebur Kbktrokdniilier 
und juii duv Scluitamarkfl 
I irifi rsiannrrblld. Dicsc Zeielicu 
bii^im lbm.ii ivy hr TiLr 

hiielistG Retri eheaiciicrhcit. 



^Ln-fijlirlidie i rd miechp llruekadiTiften kebtpide^. 

Prets in Nuvimal^rikJc cm M.— BW, 
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UNITED STATES PATENT #3,349,002 “NUCLEAR REACTOR.” 

By m kola } Triwjevkh - Issued October 24, 1967 (Filed March 28, 1958] 

To: Dr. James Comm and Or Js-smina Vujte 3D October 2000 

From William H Terbo 

Attached is a copy of my father's final U S Puieni, FYI. 

Father had a total oFbclween 150 and 200 patent, US and foreign He was an 
independent inventor and consultant almost all of his hie with a specialty in gears of all 
forms. His most famous invention was the mathematically conceived Hypo id gear In 
1923 Used in the rear axle deferential in near drive automobiles, the gear allows the 
drive shaft from the engine to intersect the rear axle several inches below the axle 
centerline Together with his invention of the even mure complicated year shaping 
(cutting) machinery (will in use today) to manufacture Hypcid gears, it changed the 
profile of a II automobiles by 1931 (tall and boxy until 1930, six to eight inches lower 
after that) Among sorae of his other inventions were all types of vehicle steering 
systems, constant velocity universal joints; positive displacement pumps, gauges and 
finally., the nuclear reactor 1 lc worked for corporations during the Second World War 
and ended his career as a college professor 

The most interesting aspect of the Reactor patent is the extraordinary time between filing 
and issuance Considering that the reactor invention was germinating for at least a year 
or two before tiling, such a patent was far ahead of ils time This was not lost on the 
Patent Office Dad assumed that they couldn't believe that an independent inventor, 
outside the government driven system, could devise something that was the preserve of 
academics and engineers working in a “secret" environment. The patent search was 
likely complicated by security concerns, as many nuclear patent applications were held 
up, or sequestered, to prevent disclosure to unfriendly or competitive foreign parties. 

Dad believed he was on (he FBI “watch” because of his work on nuclear technology (and 
because of his very dose family relationship to various people in the highest levels of the 
post war Yugoslav government). He applied for a new passport just to see if he could gel 
one. He got it. but it didn't change his mind about the “watch " 

Regards, 


Bill 


WHT/njtkm2 
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United States Patent Office 


3,349,002 

i\>E#nted Oct, 24, 1SC7 


1 

3,34vai<n 

NDCLKAll UllACTUR 
MliaU | B Trb^dflVfidip SCOt IL j-e-rtt-noii A*c. H 
Jirlroil, Mirk 4H2L4 
Fllrti Mar. IS, I?5S, Str. N« r 724,71J 
4 t'blnl-H. [CL llh—lw 

The Invfjniwi w *lalci la u?\ hspfO¥ClhDHl Lh fllttknr 
n au!■□ t!■ winch ipiy b* W9*d aft Eht prGDfciLilon of li'Krafu 
Cuirtci-E n-^id foe HjdciIiiu n nd I'lc tike. 

The IWtlEF /filaiks in the co-mlrucluni of i p?1 sry &ru! 
Silt reader rn which lhe energy ip. praduppl sft 4 5 

nC diatfoesLinuiDui pu^ies, of coiuirmouily at m 

prior dtiijr-ri. hi order So aewHiptlill [hil P ibc nc* rcicHor 
txwnpdM □ wrier and a Viator in width lhe f jcE ekmeoLs 
njf> dSHriblUied ih. u |;!ii r.nitj dF discrete lumpi or jindi 
flli>ni [he Idjornin-g circumferejicei of tl;e paid roUJtf and 
iClLitf. 

The ifiKHtment Fi Mith lhai whenever. ni a result of 
toLaLioji, (WO mkJi |y|: ijn its'lwt in a juXTapOs-ile puxltlan, 
n jil Uy okoln pJb£-fsi is cil.ililiihed ruiMJlii ,j jei 

whaq IhiEhl he call-td ,\n inEense jniclfir ipjrft. I h“ uld 
jpurk ii premplly cstinguEfch*d uiwrvziiU And lilc lAld 
foci I'jmjn sk cooled utid iGJ^ciigjcd by inram Of a 
cajhMMU supply of mnpwud air Or £is. 

The CtpCCI H I* piL’d-ccc a nuun«it&vy neutron wiU 
pow buImt gE ihc ^reaieii ;™ibk to Lenity and ihvq. 
WjEtouL a dima^c to the Enel dimmll find EHe! adjblnintf 
me chan in m. 

AftKher object it ?0 eOmiVacC j nurlr.ir Eiubnjil upon 
Ihll prindpk, 

AbMilti Gbjcct Ii la cutis line I ■ cwbiiuliDfl la whkb A 
EurtmjcL mi y he nctg ile-d eilhtr by a Bi^Mcaf or a cflnven- 
aianoE tu±\ lagelher or WpiEJW]/. 

Anther objfU ift 10 consEruOE k Ecrboje! j?j rocket 
U'hjghi does ri-M aequiie a^yfeo Df ardinJry fiJ^I ffrf lu 
tiFrrillOCL 

A Tiinher ahj«1 pi E^ d*viw j fO%Tl(Meq nicOhjicum 
LDinprisirp d eoflEJWM^r, 11 reiClor Jjid aSutbina in Which 
ill 11;rc-r gt-tirigfth i.ffl amunl-sd in She unic tube and trie 
iCK.i:aIi|e rneeiL-s o\ j iin^ie ahaJL 

AnOlhcr Dbjccl ii la pfflviie far chc rtfEHlacbn or &\\- 
ccmltfirjaPHHa af She nuclear JUfbll by nsS6ni oE lll4 vdllh 
dr.iwil Qf th* eknw^li Ifi iht itiWJ, 

hi IdiC br&ail f-fh-ri-, 1 ■'<c eaped ii Ed cguLtuxI a ratacy 
f-= hvl.'ir In Ii iE-li 'he ilioaicnLkry ■unjLp.it i$ a fiinclipn gF 
ElW iniulfl/ dLiplaccme.nl of the rgtw will TCfptd lo Ihc 
jEdEdj anil Ihc duraLinji nf ea;h jTj|s* Js de^nderJ upon 
Die ar.gulir ^bvily of the ret-HN Ely Ihii mnafic Lhe cniB- 
paq k can.1f4>3led ift 11 (iftlalivciy limpLe manr-er 

hi Lhe drj^inj^: 

FEOIIBK L is j pcaniaEiricj" r m i eiji^miwy ?Kr 
Eheory at fbe new r^jfcor. 

FlGliHiZ 1 is a pDriion af lhe >.tui:v xha^ins ch>± mni 
for BrijunlPWHf 4ilU EllO JispuuliDn af I he fritik niatc^ 
fiul. JiEedcLf fLir tjfrfdiiij;. 

I ICpI-'KE 3 11 a ftKigil admil ccois srcliDfi □! Ihc new 
nuefc-pr wrhpjefc oeh r.i-bk by a eoftbioucion of nL»kn, r 
uciii c-wiwiUto&nat fueti, 

J-[ i.p L’ K l_ ■{ i< lhe serLion la ken i-n lt>e p£knc 4- 4 cF 

FEdUkic >. 

t TGIT’H ? lie 11 .i indiealor lUujfunv of Ihr |Lrn>10^ 
eyctei i.ved in thus LUlbojtL 

F2QUKE fr is a ^htm^UC pej!K*«rtUlinfi of a ckiwJ 
f^Jc rnCidiJliiliL>n_ 


2 

l-KiUNE: 7 .imKlvrr niuJifi^lkiri dihE|P4fhr^alkAl^ 
leprO'OOEinfc hre Ojl!> li:J for lIlt propali-iun Of it'jjVcEj 
Bn il niissilei. 

The Idieary wi3E h< fis*L tspldntd. 

En FltiUfeE I EiljJfcly enEithttt tiwioniihk mtmm 
1 1 iir.ll 12 ift hhfrwn nrnJ Ifidkildl by erM-Jm-Jhi 11 Jl 

The finL u.J Eitaii ] I is iELjcIk.lI U> a Iti^hit'o-cil rclat 
■nd inovos- ilniffn rfnfJp wilh reaped :«:i a 1 mitar mass 12 
■rise J ‘o Lhe s1a.lar, 

|p ihc coarijir-arc dipftTnm [he ihwkpii rt l-iskeii -11 the 
lime j white lhe oidhUnie is Lhe neuiron Bus f. 

1 he FAId m-u OI4IH&, whicta are [nk.cn tu he I Mu* biTnai.ir 
peralklrpipcds for shnplicvly are vd lelecte-d that esJi 
parallelepiped U tu-Thuiiici! «r w r but whefl they (Miilc in- 
a Ilnflc paTatkkjiiped 1 1 fiPd U\ the IJIIUE 1 pOfillei; br- 
inf ifidic^ieij by lhe dened InnH In [he iXi% 1:5 Of Lie 
ih-i.Uum. I lie y bixainc critical and {cneraLf a iliverpcnl 
rh.tiil proconL Tin cr^licalityr i% akaiiied by wdociaj, Lhe 
durii inference pf Ihg comblived triTtf IBefclcUL of ^ 
pirallelepipeJv. Jpofii ^ 1G *k i 2l\ as LOJlrS^il 111 
Lh^ Jiafrifll Tte iJicTcrm-^-r bf Ifr tn Lnc cc.mhln.bd clGu 
KelSor. 1 ii irkcEcd U> be iuxl silFH rici: I Id raise Ibc "j*. in 
lhe .iX.ii 15 90 a predetermined, viihie of f mis, Tn £be i|us 
cuts'c 14 Un residuRl w miflLminis ihis Indicted by the 
■ynhbal f 

■I" Il l-> he ilffliGd rhj: tliri pttkfeU is sumc^ml himlEir 
tP lhe V*>c9l known prcpceis which is br wax used fw «!■ 
Ilai off aEbm bembs, except thal lhe diker^ens chain 

pu>r«i ii now esiiFign ijJicj prflcli«lly pe inori m h 11 

rUrled, Le., OMiJJly v^-itbin lO^ioe 

The -IFTWi 13 mdrLiilc Lhe c-rapin c noulEonq frbm I he 
Ciiw Kclkm ab of lhe paralklepipeili. 

In FIGURE 2 a portiop af the flJtpr il dikBrarriinali- 
€aily sItowii. The fiviianiblt 12, *l>-i mprfced. wiib 
PEj {mejnJPH pl'iKOruLim) L:- E^neitUdinblly UVOlCnrtd 
llOTIf the HJui IS by means- of a r.ick 1£, plaEe 21 and 
pinion 1?. Tho obpect is l.i in reawe tine wldLh. dE Ibe jjp 
e r-cr lhe parpmc nf dkeonjinYiing ihe chain wba* 

10 requited. I'lie tnii.L pu-y 12 :E art b LhiiL 

hcditips mt-rpher Id W&kli kii4 ^UpjKilli A tbn^ldclbJUk 
mat 3 IP rf friik rnikrnd ma-rkod U»23S I’uunluria) aL 
0-utrr carcuGIfeieu-te Ear !hc yuroLise -nf !■ r-rtaS -11 *.■ In 
s-iplJocT And Tncke[| [ muktly orn t U--* kfliSf 4 nite- 
MhL in order to the *eij?bt of rhe .^jierALtni ^rrd 

rclrxate Ibe o^riidort of hfrtd-hl the TcnuErtil t0o«rS- 
Irglfd emckJJ furl L* sohahlt jroliad inaErillatldns. 

Jo NCi U K.L5 3 acid 4 .l cbnipkls nuclear Lurbokt ap> 
pltJlUl ii pdrSly diajjammaEjcally ihnwn. I ne neseltv 
losidts- in Lhe dexijn nf Lhe. PfiiCtor end Ibe mechoJ nr 
DpcnliDn wherel-rwe I he r^nioininj rkmcnii. b:ibC wll 
known, will only Ik brki*y tftserilstd. 

il- 14*11 an 1' EGlJK.Ei 3-, lhe r:pp.ir kins i.-- hcill a'lKIfl 
aiiulUjLIy jc rpendEi!i?j: aad jul ervectin^ n.\ei, vis, 
Mid huracLMitil axis 11 which ei aha ihr iim. of lhe dulcf 
luVc 21. lhe drEb-e Ihafl 2-1. Iwp bcnaihtf* lh nm! iho Li;r- 
b:re wheed J4. Ihg !iSLer h^rnii inircnfiriy fifrinfll wifh Lhe 
■lid ihafB 24- and lhe pe. - j:emlji;uLi *\\\ IS which n -:; - t% 
hi Hvt m-lin BI.Ls-pf Idle re lilac and as inch k c4j0Jc : :;I wjlb 
lhe ekvaljr-i Ta?k id, Mii plaid II. th¥ fcOr*d 3*, ;N fuel 
pill [I. Iht bpllow nctAfijoIni insers And hnWcf IH and 
hn ifitofullr fornisj rcteJiiiDr.s 19. Tn?. mid hDh.'ir 3H 
h xlFucd £n ihc octet lobO S3 In -1 lUiEuhte toCTJiMllIlf 
■pertLLTO fdfDied irt Ifid wjB af Cb* iDEler by fl^el ng or 
welJEn.:- tli* la!J tv.-a e'emeQLi lagethcr. 

'3he ambient air Onteli [lit device at the IcJl ti-4 n-f 
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FICDhS l P . 1 'hurt'll by Ihe an!** JM. -ii»J k fii-.i -i™*d 
down. Ibcn ctrittph-iMd, thin SicaTcJ. a* i^Wcd Ji| ’II'-: 1nr> 
cine j.nJ Ft m11 jr. neede kiLs-J I Ii rc-ufli lbc fiSJUnlllp i t . ihe 
openUiort «wlly ttfndpMdfl 14 lhe ws.ll ldfr*n ifaiion 
cyfflil nf*C 3 rl DURE JIJ, » Mith- it ^d m ardioaiy 
CLki i^jcEv 

TEk comp ic^i-dx ^goi prkc: u ralar leyri Lip Il;c 4Ji3.fl 
M. the- ^id rmor fonitatmi of * plvraliiy a.I bladcd diiXi 
21 MUd iUEOchldg a .pi lie I a 3.y Hfe unlgr *s effi^ed la Lhtf 
uutcr liibe 21 and a pPuhSlky *iE Hided rlnfll™ 

each hj.vmg a plurality oE blades If IdMErtCil U) 
the 1 piiein^s provided fay llic s-iJ spatrr dish?- JH- Gilly 
Arc b: iik 24 in *hawq in lire d rav- ir.p, Far claiily II ii Cnr- 
litr ip !■< (nilfJ chut the- s!ikiE xiugp arc tplil ca:h in EWo 
hBLvtl ill Uldci LlrJl. lIkj- nuy be me pi hied aver m ,ht 
rot-Sfcf. 

Tha drsupn of line new ccjLkiF liauiif: a v^Slfe-a! >kJ| [5 
v-^15 be readily ondeiUfKKl rrc-rs FIGURE 4. The nrtttr 32 
tP monied ORWI the 5bnft 2-1, is toured tn pashkai by 
nicihi -jC life ifly Snd IHMdl ih lllc dilCfllrfwi nT I lie 
arrow 3 4 jr. uni™ wi"b Lhe tiHO: d I he cOrrTies^'! 27 
jiiid Eurbinc iS. I’ic said r ciIc.it usually hni the EOmi -Of n 
flat :s rut CJBCll.V balanced alsb capable aE hcjusani Iwd 
iiitiilu IhsiotiAfafc mntiei II at ha iwre ends where jl ii 
bounded by lhe- cylinder J4A_Tlfe i.dhl'i-Tfliefli; of tte (nitcu 
lUaiurtatle iii_c:-■ 12 by menu of a i*iV Tt and f in =C-3i 3? 
>l 1 r , iliejuly Ini red in canrjtclacA with FIGURE 2 
^hik Ihe flLiK eorre 34 ^cncroE^if by ibe rcaelnr wai iiini- 
lilly shO^fi in KWMVtbl wiili E rtiL'Rh I. 

Adja-zenL Pd Elw iUKkat ate nvin uil b^r^itr Nibe* -IS. 
These may he- o£ jn ertire!y CDnycnEjund des.i^nn anil ANd 
ngr be MpbL|n?4 kcrc in detail. I Idutvct tbeir purptn^ 
sr-d po it in ibfl ma^u-fl- uC Ibfa iny?otiorv k duruik-.inE. I 
conrciyed iLic i*r* dE c lijjlH Hnd Jifciwnhd tOUTW oE dM- 
dees erttrpy Tur llie pj-i:->jil: ii:-n uf aiPuikEL ^hbdl CO^Id 
he cauU rii;1ed jipcivnlirg that the hu-ibii prodiJ^Ei eOu'd 
he blown MJt Hue llrf flfllbknt uir \n IheLj njizcnl sIjiLc, 
A1 ajfiri dy n^riU^ntfl ici ih JwtAfHtsfe. Ke^ce. Ihe ^zhauBl 
gaici arc jedien^ive acd :4= 11 i j csI Therefore,, iht IC^ 'icr 
canr^ be te ry .s-clL opcralEJ unit! lbs .plane llM a'Cfi J *drd 
in M Mfe ilmiJicc I rani the nirlicld. Edf ihu irSIOcs 

LlLiS rufbolc; It 4kSp£IWlt holli rn zuflHcnlibnjI 

ruid rrjdcnr fuch. 

'rhe LurbiDc 25 n preceded hy :■ iLkLiOnary differ lh. 
Tlie end cone 3-7 n u%cd far llic pujjKi^e hkt :* i ndu.'i lly "Pl- 
mHint the eflKtl»C- crow wclian pf the luilpipc and lliui 
jppovtds^ in udtriy CKpiwion oE l3w &*■*** UiuJrig ffw 

I be Kftld lurbme 

Tlie Cube i& In F1GDR3- 4 HKi fdl ibe injcei™ int^ 

I he :<-aclec Af neutron Tich hpbt isDlupci '■neh -'mlrUKrlUin 

^ H ? ? orlfitium (H 3 ) for I he ^erpe^ dE l™:4in3[ Ihc pW- 
cr by iricraaaifip 'It of flwlor^, h ibf-i ni*="bcd it 

ii prtueble Ed dn id tuxnusc of Lllc i\A~.h hifthgr p< jL>. af 
I he llsix curve 14, FIGU'RE 3, Oblilnjblt: ih itn.h rtliCCW 
ih.ii: cn.i'iL he ab!airic-d in llic CDnvcntiixnBl Dr MeAdy-flOrt- 
IrnCCPrt 

!□ FIGURE 3 NO Indienlw diiftrxm ehmacleTklic nf 
Lbc Of ibr kt ciif inc a L^s: dewl^d i* diewn. 

The dif.GLram ii of the B FiytQn cypt 1 j aliLBdy tf^kd 3fid 
i.c-rre«poiid5 Lb the dual drive ibouB is FIGURE h le.. 
Lhe *k bff be&fied eiLhej by nuclet nr by 

hyds^tipc/uhofif by bolh Thuv, m Eht |iv tHRirhM, Ik 
finl cycle relnlrni in ibt miekir modificatiDn arnd maikcd 
HVCL IkiDla from "hs paint (I biviBii; Am tH tcUNKhdc 
caaspici.ian 41-1, Llie rant r'E-cel- nhd 1-2, -be rjae \r\ llie 
cDmpiTMOP. The horiionlPl bcc 2-i inikhtcn hent mduc- 
iion Into the re«1or. ihe JieaL 4 T!intiCy ^ddlnj id ihc 
volume j lid velac'ly of I hie ifbCx hut tidl Id Ihcii hre^CI^. 
Fcdm SlW pOiftli 3 Ed 4. Lilt ftlrtdrw aiiab^tk-Uly eipandi 
Eht f*K!l tu%\ ^uffkkrlly Co prod IK* eneu^i EEuiioc bo 
ope raEc I he eempsci^r -snd thre rraelOl niJ no nioCr. 
Fcaiti I he I'Okfltl 4 In f, the gal MJWPih sfcraugli i\k 
bJir.i Embfi dowr> tA Ihc unitieill ah-^ ihi*« rcav;ilcv !hc jcL 
Tibcdkd far lbc pi-upublnn of llw crift- 
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I lie ftydr^tcajboii cjcJe martei! IE «C nim ibmujh lhe 

Tk 7 N JrJ. i% quite djuiEar Lu She dik jilil tk- 
pci ibe il EEir HEc4 of Lk combimtian erf the iwo dii^mrtti 
n i 6 S ccpccMAE^ :1k majdmum pemer whirh Lbc appa- 
Fill4i Ii ccpable q( fomiah.ib& 

In I'lDl. : KF (i A ipch^matic ciacraai iliaWi-, hv A n.c\L«l- 
calinn, lhc applicador-^ the ne-ft- reariDj in t doifcd cyfle. 
The adyaiiEnjc d\ lbc ife«d C%tk lejidea jn lhc fact IMl 
ihcEe li no ndEcuini%-e uas biMiod irnni :h* Turbine imu 
Ehe cKbllliL Foi cl ii- eea.vtm r lhc li^ndi fliaLlon ii inilahk 
far die bui-pOitb brecdlor. fif fiu^er jliAJufltofi, for 
iubninrinci;, cIC. The d«1WJlU in Shs: cvelc r F1GUHE 6. 
Are ill Ia cJcuily in^licd EhiL they will h^f clearly uiufitf- 
ueoij: jmd no further c3?plferuiJc-Ji wj;| he oeoefi^ry, 

]n FIGURE 7, a -veir}' simple BaniSiSci^rril n iho^n ac- 
rDidin.i; Id ^bseh toefe^il nr,d niiMib-i ir.ijr bn JPOpdled 
by means of nudcpif power d>rOME h imply jpioc. 

k sMould be nuEed. in Ibis ft'iflP^l kiil ahaE rackeli ate 
ilrtveri or> lh^ pnneipje af cquipaj^licsrt ol liinmer-la and 
inalfnliflL 15 Ltw nkdmefiLuin h Ihc pfudu£L of JBNj 5 NPl 
>x:]eciEy P iL follow* EhNt enerry alone is imuJTidfinL 10 pro- 
pel ■ rncIcL id ua tlts^y *]'■«, In FfGURk T Ihc mailer 
EO he bKJtKVnfly epecEe-d Jifin I he wkei ii -^'ried in Lhc 
EanV marked "l.iquJd Cai." A LdO capkl tkJifihSui n of thii 
gus ii p*t¥«f11ed by FTieJni p( a TuCaEidg lutbiia- wbeeL 
which ilw fumi-ihed Fife K-qylKd pnwei aa lbc rutDP OC 
lhc reit^r while the InELer fuillhhos the bcal energy ic- 
q.oirc4 for Ehe avcuk.riEidD oE Ehc rAS otkI the pemnr Idie 
in uic turbirfe. 

^ ! hat I claim at my iovcnLinn as: 

t. A reaclor cOmpLitidB n cylindncnl core rOialalile 
ilsrujr an aku, id ouLet siai^odiry member EoAgential or 
IhC sliO -to^e Nod Iw-a fUiinnablc umf iiibcHlhnl -maivai 
respectively ifflnd l>i life uid core ami rrtcltrb+f nnj 
to lek-Oed ihiL when Ehe fl'tL uid mata Un^enUilly by- 
pjk^t she aev-nnui sa:J matt in il^ prfliimily, Ihc oam- 
tHDdd- mfilitc:fi- bteame monienliilily liyptrcrhieil nw^ 
mentor ily RtiriCEafel dliergeol fiisinr. ch.iiin rt^felhvT Rud in 
which the mAs.! ia tht ouler member cumpii«s a sl^e 
.idi mein-, far bodily iriDvirifl' ihe F-miJ min in llic ;.'id 
SiiJp bEL A ifinclkm pc rpc rxlieul ar 10 ihti *.*i-H iKi-v, Taj the 
pulFGK uf u^jLiiinvenL 

2. A ccjLiot eomjiriiini * eySindrixal cact rolala-ble 
A>mu| ici njsLi, i hOllOiv cy 8 hrtdridPl- member envdopiOE 
Ihe iP-lil caw. » ylurnliLy oE Usaiarkibl* matset UdscicEcty 
d.s:iil;inlcd Along Lhe Adjoining circuinl^rfnc^s of lbc slid 
curd odd fllcltibtf, nod n^cana far maViflft. ElW mi™ in 
lhe i3td cDvclo^Hdg ftitfliber in □ ilireciiim pcr^ndkulir 
Id |he *»id mia. 

3-. In A reicFor. I Cfcmbiniliojl of n M)lor wiLh a sluEpr 
In wbicli the b-lld t »0 Oitmbcn comprise- j pllimNly 
tre's [IsiSLiHiabfct m\li r in whkb Ebe unite in Ihd iRid ilalar 
NIC atilTvardly rcli-klcd 10 provide n ckiraftcc. id ^I'.th 
lbc At*tar N provided Wilb mtans injedlng inco ElW 
ratuf acfidiliOh hi newflian rich piAteriaa of tl V£ C-ktp consiaLr 
inf of tfeuCcnom lil-l csilium and in which life Tpccd r: T 
mLatiars uf Ebe jabd iOCOr i* jisecktermiced Eu product i 
■.Liiti Aif nculron puirei of lbc Ec^Liared maBoilud^ =s.ld 
I'rcqumtEy. 

4. A mfldar lecarding Lu claim ^ ill wbkb ElW imi-BL atE 
over hEiy perctnl enricbc-d. ami rc^UtCo nu r.iodeJiIur Sul 
ilfelr proper Functioning. 
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FOREWORD 

IJ 

g> 

T ^ uttering this epitomised edition of Month's 

* 

‘’I-Iigh Frequency Currents” to the thinking 
public wo believe a word in explanation may 
not be amiss. The American X-Rav Journal in 

-— 

speaking of the author lias said "Dr. Monel 1 is 
regarded as one of the foremost thinkers of the 


medical world, and in electro-therapeutics has 


done more for static electricity than any other 
living intut, fTis voluminous writings have made 
for him a living history. His books on the uses 


of electric currents . . . in electro-thera¬ 

peutics have had an enormous sale. As author, 

Copyright 

teacher, scholar, he is at. the top," 

WraterQ Cdil k Eluctriivil CV 

As manufacturers of High Frequency Outfits 
for both the home and practicing physicians ii 
is our desire to spread abroad the real truth about 

Aljth Oft-rwjctt »f ■CopyrigliC .hi 

High Frequency, Jl has been so long misunder¬ 

H, f [igh Frequency Cumrnls in Medidne 

stood or so little understood that wo believe it 

and Dcnllsby” 

high time that the public be better informed of 

By S. H. Moxe-ll,. M, D. 

t 

its real mission and value. 

We know of no better way to accomplish this 
aim than by putting this volume of excerpts from 
Monell info your hands. You will find it at once 
^scientific, informative and intensely interesting. 

"W e have not taken up the application of High 
Frequency to specific diseases in this book. Hut 
to those who are interested we shall be glad lu 
send oui‘ Iren Lise on the subject upon application. 


When you have read Hlls volume we should be 

1 V *■ 

glad to have you pass it along to some interested 

■* 

f rieiid. Ur, if you will send us the names of friends 
whom you know arc interested we shall be glad 

■ 

io send them copies of “The Truth About High 


Frequency” without cost. 


Western Coil & Electrical Co. 

MjtEifcif^ct-ilrtrs *j( Llii! WoHil Itr-Tiuwrml "Vi-R.iA-Q'^ 

. • i 

JEfih V'mpieocj- OulfiLn for tJir Hotuc nnd I'ractacing 
Pb>«tn‘iS!* 1 
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A FABLE 

Din-dirjfctiTi! I'? TIlr Col feign eg 
by the Author 

A GREAT Musician, wandering in the Format 
with his %10.000.00 Violin, fell Fuat Asleep 
beneath a Tree, and me Anidialy fathered 
in discussion. One said. “What is the liox the 
Man liad? M Ml h a 31 vs Lory.’" said Another, 
“No one Knows Vfhu t it Is; It is Very Myste¬ 
rious!** mid they alL 

Tt is a New Diiscoveiy." remarked the Ostrich. 
'T was the First Lu See iL, l# said the Lynx-Eyed 
Lynx. “1 was the First io Describe il!” cried the 
Giraffe. I Mentioned it First*'■—"1 Improved 
it"—“T Modified it"—I rnvented the Wood of 
Which it is Made"—"I Devised the Hole in the 
Handle”—Shouted the Quartette of Claimera 
with one Voice. 

“The Method of Afaking it Go Originated 
with Mel" Clamored the Camel. 4 \Not. So,'' said 
the Learned Fox: t T had been Using it a Half- 
Hour before you came.” Tt ia in Els Infancy/' 
said Lise CauLions Turtle, “and Should be Thor¬ 
oughly Investigated/' T long ago Abandoned 
IL.” said the Sacred Ox, “And I,” repeated the 
Roebuck; “And I/' echoed the Buffalo: “And 
I/ T Chimed the Chorus of Independent Scientists 
in the Rack Scats, 

“It i* a Music Box/' spoke the Conservative 
Owl who ivas Up a Tree. “What will it Hay?" 
asked the Lion. “A Whole Lot/ 1 answered the 
OwL who had Traveled and heard Fagan ini and 

Ole Bilik 

,L I ])o Not Belicvt It,” said the Animal from 
Alice’s Wonderland. “It is entirely Ehj \ sty. it 
Cannot Make u Sound,” said One \vho stepped 
Cl Ode and Looked into It; while another gave 
the Box a Knock and Confirmed his Col league’s 
report. 

“Let us Try it/ 1 said the Kangaroo, whose wil 
had been Remarkably Sharpened. “Yes! Lei 
Us Try It/* said they AH; but on Rcrtcetion the 
Cruiser vat Eve sauU “We do not Accept it as a 
Universal Orchestra : it Tla.s not been Scientifi¬ 
cally JDeuionstnited us Yet.” 

At length Several Extremist*, noted for 
Pursuit of the New, exclaimed with Enthusiasm* 
"We have No prejudice Against Scientific Music; 
Let Us Try It!” 


So the Moo-Cow rubbed the Strings of the 
Violin with her Nose* arid they Moaned; the 
Elephant drew his Trunk across Lhe Strings and 
they Groaned; the Hippopotamus Gently Stroked 
lhem willi Tier Tail, and they Wailed; and at the 
Scratch of the Leopard's Claws they gave n 
Sharp little High-Pitched Cry, 

The Koodoo Africaners swept a Triumphant 
Glanee around: “I Told Aon So! this is Not a 
Universal Piano Flayer, it will Not play Every¬ 
thing!” 

“It Evidently has its 1 imitations! it is Nol¬ 
an Orchestrion/' declared the (’lose Observer 
who bad Watched the Proceedings with Profes¬ 
sional Distrust of the Exaggerated Claims Being 
Made on Every Hand, Taking this Cuts It is 
Obviously a Quack Thing/* called the Owl from 
the Top of the Tree. 

th I do not Regard iL as a GiasLicutus/* uttered 
the Deprecatory Voice of a Critic, and All Agreed 
that its Value was Greatly Overestimated by 
Enthusiasts. As it will not play Every Time we 
Cannot Unqualifiedly Endorse it as an Unfailing 
llarmoiik-um/' was the Sage Verdict of the Wise 
in the Convention. 

fi T would Not Advise Us Use/* spoke the Emu 
looking on at the Conclave- "Nor 1/* said 
Another; “Nor I,** vouchsafed a Third. 

Thus it was Demonstrated by the Most 
Scientific Tests (and weih Lhn Consensus of 
, Scientific Opinion among I he Lending Aiiiniala s 
especially Among the Older and Superior Heads) 
that “the Alleged Orchestra (or So-called Uni¬ 
versal Music Machine.) while AdmitLedlySugges¬ 
tive, and Possibly Able 1 o Rentier Certain Tunes 
Through the Agency id Suggestion, is not yet 
Thoroughly Uuderslin.ii.l and Its Employment U 
not Recommended. The Few Sounds ii can make 
arc such only with Respect to a IVw Notes, and 
these of No Great Consequence or Significance/* 

This Preliminary Report wiis therefore Sub¬ 
mitted to the Convention by the Committee of 
Investigation and Approved and Carried* 

Whereupon the G, M. awoke* much refreshed* 
took his St.rndivELrius under his arm and that 
evening at the opera house entranced an immense 
audience by his interpretations of Beethoven r 
Mendelssohn and Liszt, 
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The Truth About Hiirh Frequency 


PREFACE 


S a plain and conservative way this book 
will aim to show what high frequency cur¬ 


rents of electricity can do. 

Their value in many acute and chronic condi¬ 
tions which are common in medical practice 
lias become so marked that mere acquaintance 
with t h r res nils oH t u i ned by ot hers ah on i Id 
prompt a desire to employ them by all who 
read of their work. 



* * * * * 


If the equivalent of this great pain reliever, 
antiseptic, and promoter of metabolism, had 
been a new serum, or antitoxin; or some psychic 
fad half pseudo-science and half quack religion, 
the fame of it would have swept around the 
world in three mouths. But this remedy—more 
far-reaching For good I. him exploited catarrh and 
cough cures* and vaunted “vegetable com¬ 
pounds 3 \ and all the combined "best sellers’ 1 of 
patent medicine factories, in which the Ameri¬ 
can Public invests some hundred million dollars 
and twenty per cent of its health per year— 
happens to lie only one phase of an electric 
current, modest, reticent and conservative, the 
study oF skilled men, the subject of a decade of 
scientific investigation; and so it has patiently 
crept into quiet recognition during lhi 1 past 
ten years, tested by progressive physicians here 
and there, and more in Europe than here, yet 
never losing ground once made, ever gaining in¬ 
creased confidence, and now slowly coming into 
its own. 


CHAPTER I 


High Frequency Current—What It Is— 
Tesln’s Startling Demonstration 

When street, lighting by electricity was in¬ 
troduced a generation ago, l he currents employed 
and the only commercial currents known h shot 
through their circuits like streaks of searing 
flume, So "heavy in quantity that a live wire 
would destroy life almost us quickly as ;t stroke 
of lightning- They were “dangerous' 1 currents, 
and workmen touched them carefully, or were 
careless at their imminent risk 
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On a memorable night in May, 1891, Nikola 
Tesla, the Slav, young and enthusiastic* with a 
poet's mind ami the aspirations of genius, stood 
before the American Institute of Electrical En¬ 
gineers and lighted lamps with currents passing 
harmlessly through his own body and heated 
wires to incandescence by the touch of his 

conducting hand. 

With smiling conn Lena nee arid without phy¬ 
sical Sensation lie.plac'd fl Tinsel E: in circuits LIils t 
by all iJtt T “laws of alien iq ling or continuous 
_. tittrrSrts should have hrought the lecture to a 
close by the death of the daring lecturer, Yet 
he went sweeping on, astonishing his audience 
by demonstration after demonstration of un¬ 
familiar discharges, new-born into electrical 
science and christened with the name “’High 
Frequency/ 1 That lecture sent the fame of 
Tesla around the world. 

It was the beginning of the wireless wonders 
of telegraphy and telephony, and the bight of 
harnessed motor power through the air; and 
it created a new weapon for lhe healing art. 

Now, what was it that Tesla had. done to 
the ordinary “heavy 11 current that robbed it of 
danger and produced its extraordinary charac¬ 
teristics? In the simplest words* he had prac¬ 
tically nebulized it with a transforming atomi¬ 
zer, diffused Lhe heavy stream of current into a 
discharge of mist, transformed the thick flow of 
low-voltage currant into a myriad of minute 
particles of tremendously high voltage, imparted 
to t he primary low-pressure volume of the street 
mains the penetrating velocities of hails of 
miniature builds. These alterations in the 
character of Lhe commercial current made pos¬ 
sible its new actions. 

In transforming Lho primary current into 
high-frequency discharges Tesla Look from it 
some of its former properties. Fur instance, It 
lost Us electrolytic energy, it would no longer 
exert the same power through the same motor h 
it ceased to scar and burn in Us Lrach, and con¬ 
tact with it no longer struck the muscles with a 
paralysing and deadly shock. 

High Frequency "Pulverizes 11 ' Current 

To comprehend the change is to grasp the 
explanation of the effects. We can fancy a man 
beneath a falling cliff, crushed by Lhe mass and 
stunned to instant death. But if, by an in¬ 
genious device, the mass in falling becomes 
finely pulverized and drifts down upon the man 
in a cloud of dust* we can imagine that he will 
still stand erect and can move in and out of the 
cloud harmlessly. 

In effect* and according to the different 
nature of electricity* Tesla made a somewhat 

FtQz 


analogous transformation in the relations of 
the elementary component phenomena of the 
nsrrent he employed. With its greatly multi¬ 
plied pressure raised from 110 volts to hundreds 
of thousands, it easily broke the bonds of ordi¬ 
nary insulators, moved on open circuit and dis¬ 
charged from a single pole. 

With par tides now infinitely smaller than our 
blood-corpuscles or the pore* of the skin, il. 
passed through t.he body as sunbeams pour 
through a keyhole, not stopping anywhere long 
enough to set up ordinary sensation nr stimu¬ 
late any muscle-fibre to contract. 

But the gentlest dew feeds plants with 
moisture and grass grows rank in bigs as well 
as in the rain. A mist will saturate the leaves 
of flowers and furnish drink to thirsty soil; 
and this nebulous, all penetrating, tremendously 
energetic but marvelously gentle high fre¬ 
quency current will saturate ihe human tissues 
from head to foot and feed them with potential 
vitality from which a new increase of physiolo¬ 
gical nourishment is derived. 

The mechanical devices which regulate am- 
pera ge T v ol t age, in Le rru p \ io n, a n < l resi st a n ee, 
in medical currents of electricity, have now 
added to these common and fundamental factors 
nf dosage the fifth and revolutionary fact nr of 
“frequency-.” And it is this new factor acting 
with certain others which lends to this new 
phase of electricity the properties which enable 
the average person, Lo use it in ways that 
obtain certain therapeutic results which were 
] >revin its ly u nknown. 

This word “frequency” is a distinctly modern 
term. The gtdvEinic current does not alternate 
between positive and negative poles, and 
lienee Luis no "frequency 1 L . The term is not 
applied to fa radio currents aL a!!. They are 
"interrupted 11 currents which are relatively 
low iri the scale of volume, voltage, and number 
nf breaks per second. The alternating street 
current for light and power is usually a 110 
vn!l, dfi cycle current, use!I lating only l i 29 
times per second, and this low rate docs not 
call for distinctive consideration. 

But when alterations rise above 10*000 
per second and voltage mounts beyond the 
hundreds of thousands, these twin features 
put such currents into a class by themselves 
and they are called "currents of high frequency 
and high poLentiah” 

They can be made to attain a voltage above 
a ms llio il and a frequency above fifty billions 
per second, but with these extremes tlveir 
medical actions diminish and in practical use 
a range of from 5,000 to 509*000 ami frequencies 
between 200,000 and ten million is employed. 
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The greater part of medical t realm cut. is pro¬ 
bably done at this time with medium fre¬ 
quencies under two million. 

An Electrical Spray 

Treatment with this agent presents one novel 
feaLsi i'r not formerly employed with any other 
medical current; immcly, the udmiuhlrutiiiii 
through a tleissler vacuum tube electrode. Tile 
glass and the vacuum act. as a “resistance' 
which, inserted at the cud of metallic conduc¬ 
tion, acts upon the current some tiling as the 
resistance of the small outlet against which 
a vigorous pressure drives the fluid from the 
bottle of an atomizer- it atomizes it. It turns, 
the denser current into a spray discharge. 

It has long been the plaint of the scornful 
Lhat “we do not know what electricity is", 
and there has been a demand from such that 
we should have a definition in seL words—as, 
a cane is a stick; or a quart is two pints—before 
their confidence could be asked by (Ins agent. 

We shah present the modern accepted defini¬ 
tion of electricity in a moment, but first take 
beat—common, familiar heat. The Century 
Dictionary defines heat as “the energy of 
molecular motionT It seems plain, but let a 
stranger from the north pole who has never 
fell heat enough to know it* take this definition 
home with him—w r bat help would he get out of 
it - ? Could he search, any when? around him and 
identify the “energy of molecular motion' 1 ' 
close enough to tell his wife what to use it for? 
Wlint help is the definition of heal to the cook? 
or to the blacks ini tli? or to us? 

The fact is, t.hat in doi 11 g the world’s work we 
use the tools at hand firsl, and scholars sit down 
and define them afterwards; It may be doubled 
today if one iu a thousand of the highly educated 
surgeons who daily use a steel knife know what 
iron ore is, or can define it. We have lately 
read that no one knows. If that is true, lln- 
incomputable millions of tools made out of 
iron ore and used without a definition make 
the alleged need of a definition of electricity 
ridiculous* The main thing is the use. 

Electrons The Foundation of 

11atier and Force 

Nevertheless, here follows the scientific in¬ 
formation that you have been asking for, and 
the perusal of it should leave no further objec¬ 
tion to the employment of electric currents.. 

It is now, since the enunciation of the electron 
theory some years ago, the conception of science 
that electricity consists of electrons, the electron 
corpuscle being the structural unit of all the 

Pace Tejc 


phenomena of matter and energy, the smallest 
entity in existence, complete hi itself. 

The cor pus.de elect inns repel each other, 
but form alliances, and when they unite iu 
groups of from fiQO electrons up to £00,000 
those groups constitute the atoms of the various 
chemical elements, seventy-odd in all* which 
make up the known forms of matter. The 
number of electrons in a given group (the HUM 
group is the hydrogen atom • determines its 
physical and chemical properties arid its atomic 
weight, through all Llie solids, fluids and gases 
of the material world. 

These units (each one being a corpuscle of 
negative electricity) are held in tin: 1 harmonious 
relations of their atomic grouping by the at¬ 
tracting force of positive electricity; for, jusd 
as every magnet and each part of a magnet 
down to the smallest, has a north and south 
pole and every stick I wo ends* so every electrical 
charge has two .signs—-positive and negative. 
The attractions and repulsions of the positive 
and negative signs are the essence of electronic 
phenomena in all their manifestations. 

This double property of electrons makes them 
sources of matter and sources or force as well. 
the dissociation of stable forms of matter fur¬ 
nishing the ii nt rap a to ii lie energy of the unstable 
forms of matter which we call heat, light* 
electricity, etc. 

Science now deems that manifestations of 
whirl we call energy arc vibrating waves dis¬ 
charged from elections acting individually or in 
collected units. These waves propagate with 
diHerent Ie tlgtlis, swi ft ness* freqliency. c to., 
ranging all the way from the infinitely limited 
motion of the electrons composing the densest 
of solid metals up to the nearly £-quadrillion 
vibrations per second of the highest ascertained 
ray of light- It is the constant dance oF sub¬ 
stance, for inert matter does not exist. 

Therefore* according to the most advanced 
thinkers of present-day science, the primitive 
worh’bffirming unit is the electron, Eind electri¬ 
city itself (in particular) is the specific form of 
the agitation of electrons which manifests itself 
in decomposition* magnetism, heat, light* etc,— 
and measured by the total kinetic energy of such 
agitation. 

Electricity Man's Best Servant 

A number of persons whose scientific attain¬ 
ments enable them to re ad a newspaper and 
absorb wisdom of Sunday Kditinn Symposiums 
on wonderful 1 longs Ft re wont In stigmatise 
electricity as “inyst.erinus 4 *, and as a claim to 
credit and proof of their own superiority, they 
assert that "Ihey do not believe in il. bh “They*' 
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(bus besmirch ats character and place it in the 
list of those who are no better than they should 
be, Thi* 5s. keeping electricity back. But in 
the light of nature's physical laws it pdS|essses 
the same mystery as tire, water, wind, acid, 
alkali, friction,, cold, grass, atmospheric pres¬ 
ent re, or a beefsteak; hut no more. 

It is the expectation of men who have lived 
through the development of instruments of re- 
f in emeu I which commenced with the first gul- 
vniiLsnietHT of the lute grei'iL getiiun, Ijord Kelvin, 
Msal s“ ill further advance in delicacy of research 
23 nd yet undiscovered apparatus will, in due 
time, determine the exact v IceLHeal conditions 
of physiologic activity in man, and will'on able 
us to command and apply to the diseased 
organism lhe precise administration of electrical 
energy remtircd by nature to restore to normal 
the physiologic balance of Use cdlnhr Functions, 
the particular unlmhncing of which is mani¬ 
festing itself as a disease. 

The past forty years have taken us far in 
Lins direction—much farther than the non- 
posted reader snspecls-—and we need not neglect 
the pole eiI resources of the present while vvail¬ 
ing for the revelations of Lhe coining twenty 
years. 

Electricity will some day stand revealed to 
patients and physicians alike, as the most 
variously helpful and faithful servant ever 
heaven-sent to earth to be the hand-maiden 
of the healing art. 

CHAPTER II 

Life Phenomena mid Electricity 

Tiie word "physical' p means “pertaining to 
11 si Lure or to the body/" The word “physiolo¬ 
gic 11 signifies, “pertaining to Use normal (nat¬ 
ural) Functions of the body and organs." The 
applications of the one to the other—going on 
all the time in the human organism Is nature's 
way of keeping us alive and well. Mechanical 
iiisi mi limits for intensifying and directing dosage 
and :iH ion permit us to copy nature’s own 
moans to an important and growing extent. 

To enable na to follow 7 in her footsteps with 
what skill we can. some knowledge of nature’s 
internal processes is necessary, and ns a key 
to unlock part of the problem before us, wc 
shall I low point out how i ill Lure shows the way. 

Internal electrical stimuli of various wave 
lengths are known to excite not only the func¬ 
tions of motor nerves and to induce the con¬ 
traction of muscle-fibres, but they also operate 
the special senses, the work of glands, and Lhe 
processes of nutrition. In short, according to 
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-soine authorities of Hie present day, the whole 
machinery of life’s movements is electrically 
driven. It was ones ridiculed, but now it is so 
plain that it is obvious that no other means of 
inducing motion could by any possibility be 
up pi Led to the internal human mechanism. 
Steam or compressed air certainly could not. 
nor could it clock spring be wound up to ad¬ 
vantage within the" intricate organism of the 
body. Yet T something must act ns a motive 
power to maintain the ceaseless mol ion of living 
cells or they would no longer be living cells— 
they would be a til led in death, 

“Vital Force” Electrical 

The elec troll theory oF vibrations more ami 
more throws light upon the once dark places of 
phy_sinlogy * H is held 1 1 ill l d i Lb: re e i t nervc 
centers and different edl-s are timed to impress¬ 
ions of different wave lengths, as in wireless 
telegraphy a timed receiver will respond only 
Jo a similarly tuned impulse. Many years ago 
inductive reasoners argued that electricity and 
what they called “vital force'’ were identical, 
but for lack of modern instruments of demon¬ 
stration the early physiologists rejected the 
idea that electricity and life had much in 
common. Now it is accepted that the workers 
of t he body, Lhe tireless energies of living matter* 
every cell and nerve in the breathing engine 
called man, sustain their marvellous toil under 
an electric drive. 

The old aphorism that “labor is life** is ex¬ 
panded Lo disclose that electricity is the laborer 
which distributes the released energy of our 
foods, the combustion of which in the system 
by union which oxygen supplies the initial fuel 
and the heat for conversion into force—phe¬ 
nomena very closely analogous to the conver¬ 
sion of heat into force by the combustion of fuel 
in tht* steam engine and the generation of 
electricity by the engine-driven dynamo. 

The elementary tissues of which the body 
and its organs are built up consist of four 
structural groups—epithelial, connective, mus¬ 
cular, and nervous. The supreme importance 
iif the cell, the fact that cells arc the living units 
uf the organism, the growth of the body from 
re 11s, the dictum of Virchow* “every cell from 
a celL 51 intensifies our interest hi the fact that 
cells respond to electrical stimuli. 

The power that certain tissues possess or re¬ 
sponding by some change to the action of an 
external agent-—taking up the external energy 
and 1 runiforming it info their own energy—is 
called "irritability” or "excitability", and lhis 
power is especially manifested in which hlood- 
corpti.sclcsj ciliated epithelium, muscle-fibres, 
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nerves, and the secreting glands. The agent 
which thus acts is railed ;t stimulus, Such 
physical stimuli may he medianival, uhenik-.il, 
thermae, or electrical n a ini they are regarded us 
"liberators of energy/’ As the disturbance of 
irritable structures by a stimulus is. some form 
of movements either visible or molecular, a 
stimulus is considered as added motion. 

Living malarial as m a coniimud state of un¬ 
stable chemical equilibrium, building itself up 
oil the one hand, breaking down on the oilier, 
and the term used to express the sum total of 
these intra-molcciilar re-arrangements is naetal- 
holism. 

Electricity Stimulates Cells 

The body is composed of cells. A cell pos- 
sca^r* the in>wer of breathing, that is, taking in 
oxygen; of nutrition, of building itself up from 
food materials; of excretion, or Llie gelling rid 
of waste material; but the most obvious char- 
act eristic of most cells is their power of move¬ 
ment* 

The physical energy of these powers of cells 
can be acted upon by the directed energies of 
physical agents; and beneficially so when 
applied in accordance with the physical lawn 
of life, The protoplasm is therefore sensitive 
or irritable Lo stimuli, and shows its irritability 
by contraction or movement of its mass- 

Moderate heat act* as .stimulant. Weak 
electrical currents stimulate the movement, of 
cells, while during the passage of a strong cur¬ 
rent the cells assume a spherical form and be¬ 
come motionless. When a gentle current is 
passed through water in which a number of 
tadpoles arc swimming about they are seen 
to id I foil in line and head in the direction of 
the current-flow. The reluLiun o f cells In 
various forms of physical and chemical stimuli, 
especially electricity and light."rays, has been 
recently very extensively studied., Cell? move 
either from or toward lhe stimuli, according 
I hey a re el eet ro- poa i t i vc o r cl ee l ro-i sega \ i vc 
to it. 

Cells must eat to live, and we know that 
electricity can promote appetite. They Eire 
nourished in the following way: When the 
blood is circulating through l he ihin-walled 
smallest blood-vessels certain of its fluid con¬ 
stituents escape by osmosis, or fi lira I ion, 
through the minute orifices which exist for this 
purpose, otherwise our digested foods could 
uoL reach the cells. The fluid part of I he blood 
which Llms leaves it to be eaten by the cells is 
called "lymph", St penetrates to all parts of 
the cellular elements of tissues and nourishes 
them. Electricity promotes the osmotic energy 
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nf elect roly tic* fluids .such ns the blood- by im¬ 
parting "added motion” to the cells stimulated 
by it. 

A Word About the Blood 

During life the blood is in constant movement 

rji rcula ting; lea v in g She lieu. rt 1 ?y la rge a it c ri ns 
which divide into diminishing branches and 
reach their smallest size in thin-walled micro¬ 
scopic capillary hairs ul' vessels which leak out 
the lymph nutri merit to the tissue-elements 
and remove from them the waste products of 
their activity, namely, the ashes left from the 
combustion of food-fuels burned up in the body 
in work. 

The ashes are carried to the various excretory 
organs to be eliminated, and the excess of lymph, 
minus its deposited food materials, 3a collected 
again l>v lymphatic vessels which converge to 
the mam thoracic duct which opens into the 
large veins near the liearl- The lymphnlie 
portion of the blood and the main blood si ream 
returned from the arterial capillaries by the 
veins, now join in the heart and with fresh, 
cargoes of oxygen, and nutriment, begin the 
same wonderful round alt over again. 

The blood is saline* faintly alkaline, a perfect 
electrolyte in itself* ami is one of the best con¬ 
ductors of electric our rents* after metals. By 
means of rightly di reeled elect rid Ly we can 
cause it to increase its intake and output of 
oxygen* accelerate osmosis (a most ini port ant 
factor in nutritional exchanges in all parts of 
the body), can also increase or decrease the 
amount end rate of blood-flow through a given 
part, and in some degree regulate the blood- 
pressure when it is either abnormally low or 
high. These responses to electrical stimuli arc 
exceedingly useful. 

Ner vgi isues3 Contro 11 a 1 de 

Almost every woman is aware that she has 
"nerves” and so me of the teachings of physio¬ 
logy about them will assist ns to understand and 
relieve a good many “nervous” conditions. 

The central stations of our two-fold nervous 
system are the nerve cells in the nerve centers 
of the brain and spinal curd* and lhe ganglia of 
the sympathetic^. Our voluntary activities are 
dominated by the cerchro-spiriiil centers* and 
the “sympathetica” preside over the processes 
of functions which are beyond direct control of 
our will. When we speak of centers we mean 
central cells; when wo speak of nerves we mean 
simply the nerve-fibre* which are the conduct¬ 
ing portion of the nervous system. There arc 
two directions that impulses must be carried— 
in and out -hence we have two main scls nf 
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nerves. Afferent (sensory nerved and uerves 
of the special senses) conduct impressions 
from the surface tn centra) cells. The afferent 
nerves (those which conduct impulses From 
centers to other parts of the body) are classified 
according to function* as follows: 

1- Motor nerves* which, supply muscles and 
muscle-tissues- in the walls of arteries ami 
intestines. 

2 . Accelerator nerves* which con trot in¬ 
creases ici the rate of rhythmical action, 
an example being the accelerators of the 
heart. 

ri. Inhibitory nerves* which influence slow¬ 
ing of the rate of rhythmical action* or 
i t s eo nipl et e nr rest. T h c 3 n h i hi t ory w e rves 
of the heart are a typical crumple* hut 
many of the involuntary muscles have 
them also. 

■k Secretory nerves* which supply secreting 
glands, such as the salivary, gastric, anil 
sweat glands. A stimulus to one of these 
nerves causes secretion in the gland it 
supplies. 

Trophic nerves, which preside over the 
nutrition of the parts they supply. 

When a nerve is stimulated the propagation 
of ho me change is evident from the resulting 
effects- movernent, secretion* sensation, etc— 
lull. Lite only alteration in a nerve which can 
he readily detected as evidence of molecular 
change is the electrical one. All tissues which 
can be excited to their characteristic action hy 
a stimulus* have internally generated "action- 
cnrreT] Ls” of electricity, those of nerves, nms 
cIch, secreting glands, ciliated epithelium, having 
been especially studied and demonstrated by 
Waller and numbers of liis followers! 

Electricity the Best Counter Irritant 

Dn Bens Itcymond demonstrated that the 
spinal cord* like the nerves, exhibits an el cel Hr 
current. (.iotch and Horsley investigiitcd the 
currents of the cord very thoroughly. Klccl.ro* 
motive changes also occur during activity in, 
the cortex of the brain. In fact, throughout 
nature it is almost impossible to have action 
without electricity. Atmospheric electrical dis¬ 
charges occur on ail enormous scale, as every 
one knows but every one does not remember 
that even the cleavage of atoms is an action 
llial results in an clecI ric'at d \ seli li rgc. Frictio 11 
pmduccs electrical phenomena* and in every 
direction we see the processes of nature identified 
with electrical manifestations. 
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Waller regards the current oT action of any 
w-if able tissue as an index uF the magnitude 
of action* and while we can see ii muscle con- 
Iriict and witness the results of secretion, yet 
in a nerve the availahle index we can dero-; 

misLrn+t? is ihe elect Henl sign of activity, 
lu speaking of action currents Howell ob- 
Berves: "This phenomenon of a negative dec- 
Iricijl condition traveling over the nerve or 
muscle and giving ns an active current when 
led oil through a galvanometer is of the greatest 
physiological importance* particularly in the 
study of nerves. It. is an invariable sign of the 
passage of an excitation, or nerve impulse. A 
nerve cannot enter into activity without show¬ 
ing an electridAl current, that i,s T a moving 
electrical charge.” 

The actions of tissues may be in response to 
a direct nerve stimulus or to a reflected nerve 
impulse. The latter action is called "reflex/* 
It starts from a stimulus applied to the terminal 
filaments of sensory nerves on the surface of 
the body (or a nerve of special sense'}, travels 
inward to its central station and there propa¬ 
gates an outward Impulse which sets up its 
aclion in the tissues that the "outward'' con¬ 
ned ing nerves supply. Thus deep organs as 
well as superficial tissues can be influenced by 
reflex action. 

In medicine the theme of the reflexes is won¬ 
derfully fruitful of inspiration Lo the studcnL of 
both medical and physical therapy. It is a 
great field for the application of the lead lings of 
physical. The skin is full of starting points of 
reflex action and the entire skin is accessible 
lo our roach. Modem scientific liydro-Lherapy 
is wholly the utilisation of reflexes. Every good 
treatise on materia medica and therapeutics 
contains a section devoted to 1 real merit by 
cbunter4rritatidn. p ■ Electric currents can be 
easily dosed and directed in their discharges ho 
as Lo become the swiftest, best and most effec¬ 
tive nr counter-irritant agents in the whole of 
medicine. And that is only one phase of their 
eo tnprdiens i vc usef3 i! ness * 

Electricity Commands Universal 
Admins Lion 

Prnfeasfir Elihu Thomson says; "1 am quite 
convinced that other is the rice l Heal medium, 
light find radiant hunt electrieah and the clieui- 
lCftl and mechanical properties of limiter in all 
probability electrical in essence; that matter 
itself is an electrical phenomenon/’ 

Physiology states that the elements found in 
I lie body are carton, nitrogen, hydrogen, sul¬ 
phur, phosphorus, fluorine, chlorine, iodine, 
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> i 1 1 c -s j Ei. st > 1 1 in m,, pa (.iiN-sd miu t-n] cinm, 11L f u li i si. 
iron, inuiYgutrestT, copper and Lead. From 1 iii 
supply Nature has nmplc choice from which to 
equip her hi finitely miniature “chemical cells. 11 
A battery cell the size of a thimble can generate 
enough current, to cable ail impulse across the 
Atlantic and Nature does not require a horse¬ 
power dynamo for the processes of her meta¬ 
bolism, Myriads of her nerve fibres arc too 
small to be seen with the most powerful micro¬ 
scope. 

ft h therefore no longer difficult to compre¬ 
hend the sources of internal self-generated, or 
self-libera ted* electric currents of small magni¬ 
tude to act os stimuli for the protoplasm and 
as conductors of impulses from nerve centers 
to all parts of the body- 

Physiology 1ms long stated that the human 
body is a great “electrolyte 1 * (which means, 
“any substance decomposable by electricity“) 
and from this knowledge to ils log lest! sequence 
that having the requisite conditions for the 
liberation and action of electric Currents we 
therefore have the natural result* must be the 
unavoidable! conclusion of science. 

There is no doubt that Nature has the cur- 
re ids for u^e in lhe living body. The question 
is “What docs she do with them?" 

Sk+qillcism and prejudice against high fre¬ 
quency electricity can mostly be resolved down 
to a case of “l didn't know 1 ' on the part of 
Mie ncm-pqsted majority. Admiration for this 
very exquisite ally of medicine increases with 
one’s knowledge about it, and the authoritative 
facts cannot fail to impress even the mast un- 
info ruicd with the magnitude and dignity of 
this physiologic agent, 

CHAPTER TH 

Life Phenomena and Electricity 
Continued 

from nerves to muscles is a natural step. 
Muscle, the flesh of the body, makes up 4 U 2 
per cent of our weight- lls great physiological 
I’uriclioii is contraction, with the disuse of which 
all other functions stop. With the nun mil 
exercise of nmsde-Fnnotion all functions flourish 
and strength grows. 

Muscle undergoes many changes when il 
con true Lft. The chemical changes arc more 
energetic than at rest and more heat is pro¬ 
duced and il* temperature rises. It also under- 
goes a change in its normal electrical condi¬ 
tion, li first becomes electropositive and then 
falls. back to electro-negative, and in a succes¬ 
sion of contractions (in all our work and movc- 

llir.im::: nf 


mollis) this electrical activity is going on in the 
miM'les all the time. Hermann* in particular* 
has demonstrated and explained the action- 
currents of muscle tissues. 

In the living jmimal. muscles are always in a 
state of “tonus,” ready to contract when called 
on without losing lime nr energy in taking up 
slack. This important tonus is tiniter the 
control of the nervous system, and it can be 
"timed up" (when weakened) by an electric 
current externally re-inforciiig its own. We 
may demonstrate the immediate action of Ibis 
by having a patient hold out LI* arm with a 
weight in hand until it Is ready lo drop. With 
Llui added tonus of eiji electric current be can 
continue to hold it out much longer without 
fatigue. In the treatment of debility no other 
means of energizing muscles and nerves, and 
thereby invigorating all other functions, cun 
1 so cot ] i pa red vri th h ig h- f requeney elec tries L L v, 

The Cause of Tired Musc le* 

The chemical changes in :i cord ('acting muscle 
consist in an me reaped cos i*u in pi ion of oxygen, 
unci si el liicreascd production of brat, by oxida¬ 
tion, I o get her with an increased output of waste 
tnaLciial*. By electrical exercise of muscles we 
favorably afreet the activity and amount of 
these chemical changes. The extraordinary 
physiologic beauties of the stilled exorcise of 
muscles by this tonie stimulus and promoter of 
all fuucLions, remain For the most part to the 
medical profession and the public, ns the Garden 
nil' Lhc Hcspcridcs to a host of blind men, Yet 
in health or disease wc may benefit by lL 
To every person who lifts ever been “tired " 
the sillijtieL of fatigue, or the way to get rid of 
it, possesses intrinsic in I crest* We arc apt to 
say that our muscle* or our nerves arc tired, 
bul that in not ho, uh we shall now see. 

The sense of fatigue in ei muscle the rcsuH 
uf prolonged work is due to tin: comhuhtion 
: burning up) of the substances available for the 
supply of energy in Lhe mu ride—bul more 
Mculciy due in parlicnlar to I hr 1 acetumflanon' 
of wa*te pniduei* of eon(ructions, w1 1 ir 1 1 vol 1 ee 1 
faster than they arc carried out of the tissues, 
By the method of "graphic tracings” the 
“curve” of a normal muscle is ascertained. 
Alien it is studied under continued contract in ns. 
fatigue gradually reduces the curve, prolongs 
lhe latent period nf relaxation, and it' carried 
In the end, makes Further efforts at contraction 
irtif h i ssi ti le, J F I he a r m mu sc! es h\\ ve been L h li* 
taxed the arm drops a-; if paralysed and can 
no more lie forced to Further work in chronic 
fatigue lhan we can push Oil a string. This is 
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the Iieart-b:neakmg and wage-cle h Lroy lug con¬ 
dition that overtakes the telegraph operator 
when lie haS “writers 5 tramp.” There arc 
fifty thousand eases of il in this country. 

Fatigue Really Muscle Suffocation 

The question of absorbing interest is, where 
i_s the seat of fatigue? The present writer 
puzzled over this question for many years, 
during which he personally treated more victims 
of writers’ cramp than perhaps any other phy¬ 
sician in this country. Is the fatigue in the 
nerve, the muscle, or Lhe end-plates? 

fty tests and processes of exclusion pbysido- 
gints have determined (and our own practical 
experience confirms tbem'i that: 

1. The muscle itself is not to any great 
extent the sent of exhaustion. 

2 The sea L of rxhu iii t ion is no Lint ho n c r ves, 
This cuts out two of the three local possi¬ 
bilities and there is only one left, there¬ 
fore: 

SI. The localized scut of fatigue is in the 
nerve end-plates but 

I. The f utigu e t u x i ns (th c pro cl net s of mu sel e 
metabolism during work; still more speed¬ 
ily jade the nerve centers ami d i ini nisi i 
their power to send out impulses. The 
central cells are far more sens!Live to Lhe 
toxins than are the working ends of the 
nerve-fibres, and hence they are first to 
express fatigue. 

It is Nature’s way of protecting us from over¬ 
doing. The chief waste products of muscle 
work are carbonic acid and sarco-laciic acid. 
Carbonic acid will stupefy any tissues (hat 
breathe an excels of it. Carbonic arid poison¬ 
ing is asphyxia, and persons overcome by gas 
suit 11 ca t e, Lt is a i nn (l er o f co mi no i s ex pe ri e n ec 
that uin-Y mental state influences markedly the 
onset of fatigue and the amount of muscular 
work one can do. 

What we call fatigue of our muscles is in 
reality an expression of too much carbon dioxide 
or carbonic acid in the motor centers, making 
the cells dull with the heavy drowsiness of 
narcotic. The remedy is to drive out the toxins 
and refresh the cells with oxygen, and Fortu¬ 
nately we can make electricity do tills, and do 
it easily and quickly. 

The reason why Lhe seat of fatigue is not in 
the nerves is still better. It is practically iir'i- 
possihb to fatigue nerves. Waller, the great 
investigator of the nervous system* showed that 
nerves are not faLignahle t not because no 
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metabolic changes occur in transmitting im¬ 
pulses, but because the change is so slight 
and the possibilities of repair so groat-—the re¬ 
supply of energy so inexhaustible—that fatigue 
in the ordinary sense of the word cannot he 
demonstrated in nerves. It is demonstrable 
only in the nerve cells of nerve centers. One 
nf the greatest physiologists remarks: “When 
one considers how many nf the nerves are in 
constant action throughout life we should hardly 
expect nerve* tn be peculiarly susceptible to real 
fatigue"'. This should be comforting to the 
thousands of people who have been told thaL 
they were suffering from “nervous prostra¬ 
tion, 1 * It is .something else. 

High Frequency Current Energize 
All Bodily Functions 

Wo now come to the great function of Res¬ 
piration* of which a philosopher I ms isahh 
“You live a^ Jong as you brealheA 

fn the central nervous system there is a small 
district called the respiratory center will eh 
gives out impulses that travel down the cord 
to the spinal centers that innervate the muscles 
of respiration. For breathing is a muscular 
process and our lungs are enabled to breathe 
only by Lhe muscular work of their environ¬ 
ment . 

The importance of this physiological fact In 
tills study of ua Lure's methods arises from She 
readiness with which wo can make high fre¬ 
quency electric currents sLimukite. energize* 
and strengthen the contractions of every muscle 
concerned in the respiratory mechanism. 

The respiratory center also receives various 
afferent nerve fibres which exert reflex inffijenres. 
In the vagus nerve are two sets of nerve fibres* 
one of which increases the activity oF Inspira¬ 
tion and the other of expiration. The vagus 
can be readily stimulated by mi electric curresd 
and the function nf respiration energizes. It i> 
one oF the simplest things to do. 

We can therefore direct high frequency 
ele c L ri (■ l l y so a s to m a ke i L fn ( ici I i ma 1c Lhe 
respiratory miiselcs, re-establish llieir energy 
in debilitated states* enhance a diminished 
breatiling capacity to e"SS near normal us the 
essential damage liF any) (o the air cells will 
permit, and (when there is no organic damage) 
completely and rapidly restore the whole me¬ 
chanism—chest and lungs—to a sound statc. 

IK samples of I his notion may be witnessed am 
t he I real men l nf all stages nf ordinary bn:uiHii- 
tis* in the swift restoration of the organs after 
pneijmouin, and is also demonstrated n iiii 
great beau I y i n the treatment of incipient 
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tuberculosis, In itny case of tuberculosis not 
ton f:ir on Lhe way to the third state, we may 
at least offer the- help Unit a fresh horse gives n 
tired tra.ni oil a III IE, and this uplift alone is 
often the support anil comfort of a few more 
years of life. In grave, though an incurable dis- 
en^o, I lie help of' high frequency electricity h 
never to be despised. In purely functional in¬ 
hibitions of pEtrt of the respiratory capacity we 
have over and over again in scores of cases 
made it release the center from iLs incubus and 
lea Lore fid I breathing power, almost as the crack 
of a Tivlii]i makes u sniall boy lei go a hitch. on 
Llic back of a wagon, 

Ilifjln frequency currents can lie made to 
stimulate the functions and secretions of the 
cells of gin mbs, the impulses of nerves, and [lie 
eon Lraction and movements of muscle fibres. 
The physical conditions affecting digestion and 
under which nature carries it on can therefore 
lie influenced by high frequency electricity. 

Mechanical excitation of the stomach pro- 
diices no secretion of gastric juice hut: electrical 
stimulation of tlte vagus nerve usually results 
in an abundant secretion of the gastric juices. 

Conclusion 

Of late years wc have heard ranch about 
“Preventive Medicine.” To acme il seems to 
he the supreme mission of medical science, for 
an ounce of prevention is held Uj be better than 
'■lire—unless one is sick- 

lliit what is preventive medicine? It is not a 
remote idyllic dream, nor altogether an ab¬ 
struse problem in the higher mathematics of 
sanitation that nobody can understand but Lhe 
Health Hoard- It is practical common sense. 
It begins right at home. Every breath of fresh 
air and every good square meal properly eaten 
is preventive medicine, So is a pair of dry 
stockings when the feet are wet. 

01)viously, this is an important subject from 
all standpoints. We think if possible to pul 
tile gist of it ill a few words. Practice in¬ 
telligent discretion and common sense in the 
habits of daily life and always keep up to par. 
Hut if the system fulls below pur promptly 
IV*tore its normal energies by the aid of high 
frequency currents. Lastly, if disease ap¬ 
proaches, threatens attack, or makes ati assault 
whether iierce nr feeble, seek treatment at once. 

The “refreshing” effect of a high frequency 
current on the tired body has spread its repute 
:ns a quick-rest Ionic wherever it lias been Used, 
Said a gentleman recently—a gentleman of 
solid proportions and dignified iige—"As Lhe 
results of using il lately T feel like throwing 
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r ou t in y dies l* ex pending my lim^, and inking 
y deep breullh I feel buoyant^ exliilnratecL, 
Ail'd like running and jumping / 3 And here we 
have the keynote to the tonic action of this 
agent anti it* power to neutralize fatigue, 

Sleep knits isp the ruveTd sleeve of ervre and 
is nature’s sweet restorer, but there are timer* 
when it is hard to got when most needed, and 
it can neither be forced nor condensed at will. 
As to drugs, we know of no medical prescription 
that antidotes fatigue. 

As a mere demonstration of Lhe power of a 
high potential current to create the full cerise of 
physiological rest we have taken a desk-worker 
-i t the limit of endurance, so fatigued and fidgety 
that he coil hi no I anger push upon his brain, 
applied a swift stimulus to the back of his 
head and upper spine* and in less than the 
lapse of three minutes lie has been restored to 
condition for renewed and competent effort. 

We have taken men on the verge of acute 
break-down from days uf strain and anxiety in 
business and in a single and short treatment 
with a high frequency current have enabled 
them to face the crisis and Eight back their fears. 
Wc have seen electricity put buoyancy into the 
steps of 311 cjI sinking under cares of sleepless 
anxiety at home ond high-pressure labor at 
their office. We have seen it take Live drawn 
took from the face and the heaviness from llie 
heart of women worn to the very edge of ex¬ 
haustion, We have seen it Telease the tired 
teacher from the jaded mind of her routine, the 
tired scholar from the useless over-tax of ex¬ 
aminations, Lhe lecturer from the results of 
combining an editor's toil with his tasks of 
speaking, men attempting to double their salary 
by ending the day with eight hours duty ul 
night and all these and many others we have 
rescued and given new vigor for their work. 
There is a marked difference between the 
fatigue-effects of a brief period of over-work 
or strain and the effects of a slowly acquired 
worn-out state* and this difference must be taken 
into account in treatment. There is also a 
difference in the restorative needs of the person 
who is stiff situ! la,me from extreme and unusual 
muscular exterion* and the needs of the brain 
cells that have been sleepless and irritable from 
excitement, worry, or menial tax. And we meet 
also a third class of fa tigue resulting From men Lai 
and physical exhaustion combined. For all 
these states there may be other means of re¬ 
storation (though for some of them tt3UC is not 
a cure) but the one swift and decisive tonic 
and quick means of rest is ail electric current. 

Taking high frequency currents in their 
entirety and their various modes of ndministrn- 
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tson we have in them a powerful Ionic to nil 
nerve cells, nerve centers, nerve endings, and 
nerve functions,, both of the sympathetic and 
cerebrospinal nervous sv stems and the nutri¬ 
tive energies of the trophic nerves; a paten L 
tonic to the tonicity of muscle-fibre*, Lhe walla 
oF hlnod-vessels, the force of the heart, the 
peripheral blood-pressure* the funcLions of 
vasrihiotars, capillaries and veins, an ozonising 
tonic to the blood, to Else led cell pigment* to 
the number of red cells, to the production of 
oxyhaemoglobin, to the activity of it* absorp- 
tion in metabolic exchanges, a [id the activity 
of j>hagoeytpsis; a tonic 1 lie energies of 
respiration, the intake of oxygen, the activity 
of oxidation, the conversion of protein waste 
into urea, and the destruction of unc neid; 
a tonic to the completion of combustion in the 
tissues, the production of heat energy and the 
maintenance of normal temperature; a tonic 
to lhe functional activity of the lymph vessels 
and absorbents and all the processes of absorp¬ 
tion; a tonic to the secreticm* of glands and 
I he excretory functions of all the organs of lhe 
I'mdy from liver and kindeys to skier a tonic 
to nature's exercise and energy; a tonic tn 
appetite and relish for food; a tonic to the elem¬ 
entary processes of metabolism, and physiologic 
.stimulus to the living human machine. 
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J.'uLi-. KEMAOjlMS 

Used for I’borapetiiCA) and X Ray Purposes. 

ThU machine was introduced U» the medical 

profession in the late lWs. ft *3S able !o 

generate static electricity and then release it in 
the practice of electrotherapy- The machine was 

R ut to use in ihe health facilities cm the second 
oor of this building when it wa* the Hotel 
Alcazar sometime in the lS90's. 
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INSTRUCTIONS 

FOR OPERATING VI-RAY-0 HIGH FREQUENCY GENERATORS 


READ CAREFULLY 

First. Screw plug on end oi cord into a convenient electric light socket. 
Then insert applicator into end of Generator (not too firmly,) Turn cur¬ 
rent on at lamp socket and Vi-Ray-0 is ready for use. 

Second. Turn adjusting screw at bottom to Lhe right until you hear a 
humming sound and faintly see the Vi-Ray-0 Rays in the applicator. Then 
place applicator upon that pan of the body which Is to be treated. To in¬ 
crease the current turn adjusting screw to the right. To decrease the cur¬ 
rent turn adjusting acrew to the left. 

Third. Sturt treatments with a weak current and gradually increase it. 

NOTICE 

Every Vi-Ray-0 is thoroughly tested and adjusted before leaving the 
factory. Your Vi-Ray-0 should work satisfactorily when you connect it 
to the lamp socket and turn the adjusting screw lo the right. 

In case it does not a tart p do not at once think the trouble is in the ma¬ 
chine. It may be that the plug is not making good contact, in your lamp 
socket. Ee sure that the current is reaching the instrument. 

This generator is fully guaranteed. It is not liable to get out of order, 
but in case it docs, do not ship ii to us until you have first written explain¬ 
ing as fully as possible how your Vi-Ray-0 behaves. We may be able to 
tell you what your trouble is and thus save you needless express charges. 

Under no circumstances take your Vi-Ray-0 apart or permit anyone else 
to do so. It is at your own risk, if you do. 


CAUTIONS 

Do not use any hair tonic when treating the hair. Use only Vi-Ray-0 
High Frequency as a tonic. 

Do not take a treatment in a bath tub. 

Do not leave the instrument with current turned on—unscrew plug from 
lamp socket when through with treatment. 

Do not bend cord sharply at point where it enters Vi-Ray-O. It will break 
in time, if you do + 

Do not hang instrument up by the cord. 

Do not turn adjusting screw with one hand while holding glass applicator 
with the other—a. shock will be the result, if you do. 

Eight to ten minutes should be the limit of any treatment. The instru¬ 
ment should be allowed to cool down before another application is made. 

The vacuum in High Frequency applicators changes with prolonged use 
because some of the rarefied gas particles, disappearing under the action of 
Vi-Ray-0 currents, become whiter and of a greenish yellow color. Any 
applicator which has reached this state can be re-exhausted by us at one- 
half of the original cost. Your Vi-Ray-0 applicator h then as good as new. 

All Vi-Ray-0 applicators are made of the finest glass obtainable and 
should be handled with the greatest of care. Please note that it is impossi¬ 
ble for us to guarantee applicators. 

When ordering applicators state definitely number of applicator as given 
in our electrode circular which accompanies all machines. Add 10 cents to 
your remittance to cover parcel postage and insurance on your order. 

WESTERN COIL & ELECTRICAL CO. 

RACINE. WIS„ U. S. A. 




—!il!i=i:- :llj!£~ ... ..•:iii|||||.-i 


. ... 'Hill!! 'll 

































X:i EL'JL Ur^Llv T1 111 ILL^J ji!_■ Lt l r ecu ml r-l ilLE 
il -\' I- \] -I - if Is^pL in tbis ulUre JltvI :iN 
5 : : ri.i[ rmniljura turn =1 :iri11i-i-i] on ihe isanii«- 
L-';icr' P J 2iif LHiiinuili-i* will uoL app 3 y tn 
iitiy artidt^ friilft b which the tomephte 
linii hmii rfeniuvetl,. 

\v\- return i ■: isst-Sude this cn.pt 
■ rly 3iglSti] by lL.ii- »Li'iiUvr from \\l\nm ym 
pflVdttL^-il i Lai“ Ti i.^tru r11ut. 
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Pur 


Puli™ _ City _ _ 

Hamilton-Beach Mfg. Co. 

Intorppraliitl 

RACINE, iglSCONSIN, U. 5. A- 

Farm l*.*u s>:iM fris * 



Nan,ft8 of frf ^ whom you think would be 
interested in a Vi-Ray-O 
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For the simple erythema, which may develop after considerable 
exposure and gives warning to halt before deeper effects are caused, 
a simple emollient to keep the skin soft and a cessation of X-ray work 
will usually suffice for treatment. Mr. Ki nr aide, however, finds the 
following method immediately abortive: At the first sign of erythema, 
say on the operator's hands, fill two small pails nearly full with water 
as hot as can be borne. Add a table-spoonful of bicarbonate of soda 
to each, immerse a hand in each pail, and let them soak in the alkaline 
solution till the water cools, or about twenty minutes. This has suf¬ 
ficed to at once relieve the effects. For the dry atrophic state into 
which the fingers and nails of workers sometime get the negative gal¬ 
vanic current should, on theoretical grounds, do much to restore 
normal nutrition, but the author has had no case occur in his own 
practice and hence cannot speak from actual test. The negative gal¬ 
vanic current in a very small amperage is a powerful stimulant of 
healing processes. 
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At iL«- i2 in ling of ihc Roentgen Society in December, 1000, Mr. 
Kinralde that he had personally suffered all the effects of a 

bad “ X-ray bum " from making a series of coil experiments with a 
very powerful coil without any tube or any X-ray apparatus whatever 
in use. The author can produce very similar “ burns,” varying from 
slight erythema to deep ulcers by passing any considerable static cur¬ 
rent to the tissues through a sufficient dry resistance. Many seem to 
be unaware that this can be done. 
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